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Maintenance.  Freight,  by  L.  K.  Silicox  657 
Maintenance  problem.  The  tank  car,  by 

Paul    Batcman    647* 

Orders  in    1918 34 

Painting.    Modern    methods    of    (Master 

Painters'   convention)    597 

Painting.  Steel •  ■    1784§ 

Prices,  Unit,  for  equipment  ordered  by 
the  Railroad  Administration  in  1918..      179 

Repair  standards.  Freight 147 

Repair  work.  Pur-h ^^     a 

Repairs  are  behind.  Why 172§ 

Repairs,    How    Railroad    Administration 

circulars   affect    286§ 

Repairs.  Increase  facilities  for. 1623§ 

Repairs,  Railroad  Administration  mate- 
rial standards  for  freight 33 

Roof    (sec   Roof). 

Safety    appliances.    Handtinp    equipment 

with    defective,  by    M.   J.    Lacourt....      718 
Safety    appliances.     Report    of    standing 

committee   on    (See   III — Mech.) 1627 

Seat.  Scarritt  Simplex.  Southern  Rail- 
way Supply  &  Equipment  Co 1471* 

Shop.  New  York  Central  steel 315* 

Shopping    record.    Passenger,    C.    M.    & 

St.  P 145* 

Side  hearing    (see    Truck). 

Situation,  grain 157S| 

Situation.    Tank    • . . .    1656g 

Specialties,     Refrigerator,     Union     Rail- 

way   Equipment  Co 1472 

Specialties,  Standard    138 

Specialties.    Standard   passenger 81 

Stake     pockets.     Collapsible.     Damascus 

Brrike  Beam  Co 1654 

Standardization.  Mr.   McManamy  speaks 

on   (Sec.  HI— Mech.) 1701 

Steam  pipes.  Insulating,  by  W.  N.  All- 
man     ■ Z\cm 

Timber,    Creosote   treatment    of 255 

Trap  door  plate,  Tuco  Products  Corp..    1724 
Truck   (see  Truck), 

Wheels  (see  Wheels).  ,,     ^, 

Window  that   will   not  drop,   O.   M.    Ed- 

wards  Co 1519' 

Cars 

Automobile.  Illinois  Central 141* 

Box.  Arica-La  Paz  Ry 417* 

Box.  C.  P.  R.  double  sheathed 475* 

Box,    Northern    Pacific ^37 

Box,  Built  by  the  C.  M.  &  St  P 529* 

Box,  Makine,  efficient  grain  carriers,  by 

E.  K.  Hocan ,84* 

Caboose,  U.  S.  R.  A.  standard 654 

Chinese.  General  characteristics  of 585 

\anicat  Engineer:  those  over  1,000  refer  to  the  Daily  . 
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Cars — (Continued) 

Convertible  stock,  U.  S.  Convertible  Car 

Co 679* 

Express    and    baggage.    General    utility, 

X^ennsylvania  Railroad ??» 

Gondola,   Reinforced  concrete 193 

Gondola,  Supporting  the  sides  of  wooden  4551 
Gondola,  UO-ton,  Pennsylvania  Railroad  1461* 
Hopper,  105-ton,  Pennsylvania  Railroad.    1461 

Miniature.  A  remarkable 1737 

Passenger,    All-steel,    for    the    Egyptian 

State  Railways,  by  F.   C.  Coleman...        88* 
Passenger.    All-metal,    for    British    rail- 
ways   ■ 537 

Passenger,    U.    S.    standard.   General  ar- 

rangements    and    specialties    for 81 

Refrigerator.  C.  P.  R 713* 

Refrigerator,  Modern,  by  L.  L.  Yates.,  481 
Refrigerator.    The    standard,    by    M.    E. 

Pennington 82 

Sleeping,  for  Japanese  railways 18UT 

Standard,  Allocation  of 338 

Standard,  Delivery  of   1494 

Standard  freight,  being  put  in  service...     471 
Standard  freight  orders  practically  com- 
pleted        724 

Standard.    Table    showing  contract   cost. 

character  and  allocation 724 

Steel.    Paint  the 628 j 

Storage  battery,  for  use  in  Yucatan....      247 
Storage    battery.    Railway    Storage    Bat- 
tery Car  Co 1726 

Tank,  by  Col.   B.  W.   Dunn  (Sec.  Ill— 

Mech.)   1664 

Tank.     Maintenance    problem,     by    Paul 

Bateman 647* 

Tank,  Report  on  (Sec.  Ill— Mech.) 1661* 

Tank,    The    bottom    outlet   valve    on,    by 

A.  W.  Gihbs  (Sec.  Ill— Mech.) 1663 

Unit,  Oil-burning,   steam-propelled.  Unit 

Railway   Car  Co 1473 

Caschardening     of     steel.     The,     by     J.     F. 

Springer ...675.     731» 

Cast    iron    piston    rod    packing,    London    « 

North  Western  and  North   Staffordshire..      577* 
Cement,  Handy  kinks  with  iron,  Smooth-On 

Mfg.  Co 447* 

Centering  machine   (see  Machine  tools). 

Chain.    Cast   steel    1771t 

Chambers,  C.  E.,  Chairman  of  the  Mechani- 
cal Section   16SSg 

Chambers.    C.    E.,    Chairman's   address    (Sec. 

III.— Mech.)     1496 

Chandler.    J.    F.,    Large    oxy-acetylene    weld 

in    Pennsylvania    shops 599* 

Chemical    specialties   for    railroad   use.   Dear-  ^ 

bnrn  Chemical  Co 1779 

Chicago    &    North   Western,   A    special  valve  ^ 

bushing  design ■-•■      488 

Chicago.     Burlington     &     Quincy      Bending 

stirrup  brake  hangers  in  a  bulldozer 493* 

Chicago,  Burlington  &  Quincy.  Drilling  holes 

for  hub  plate  studs 259* 

Chicago.  Burlington  &  Quincy,  West  Burling-  ^ 

ton    shops    5 

Chicago.    Milwaukee    &    St.    Paul.    A    supply 

truck    for    emergency    repairs 252* 

Chicago,    Milwaukee    &    St.    Paul,    Box    cars 

built     bv     the 529* 

Chicago,    Milwaukee    Ji    St.    Paul.    Shopping 

record    for    passenper    cars 145* 

Chicago    Pneumatic    Tool    Co..    Advances    in 

air    drill    design 1721 

Chicago    Railway    Equipment    Co..    A    recent 

development    in    brake    beam    supports....    1618* 
Chicago     Railway     Equipment     Co.,     Drexel 

multiple    roller    side    bearing 1522* 

Chicago.    Rock    Island   &    Pacific.   2-10-2   type  ^ 

locomotive      41 

(Thief  Interchange  Car  Inspectors'  &  Car 
Foremen's  Assn.  (see  Car  Inspectors'  & 
Car    Foremen's    Assn.) 

Chilean    railway,    Box    cars   for 417* 

Chiles,    G     S..    The    resistance    of   materials, 

i2y,    181^.   241* 

China.    The    need    of    locomotives    in 47t 

China's    rolling    stock.       General    Character- 

istics   of    585* 

Chisels,   Shaping  the  ends  of  track,   M.   St. 

P.  &  S.  S.  M 737* 

Chrobaltic  Tool  Co.,  High  speed  cutters...  1730 
Chuck,  Magnetic,  Diamond  Machine  Co...  370* 
Chuck,    Twin    screw    drill.    Marvin   &    Casler 

Co 217* 

Cincinnati    Lathe    &    Tool    Co..    Convertible 

heavy   engine   and   turret   lathe 367* 

Cincinnati    Lathe    &   Tool   Co.,    Heavy    quick 

change    lathe     741* 

Cincinnati  Planer  Co..  Extra  heavy  duty  or 

special     forge    planer 352* 

Clamp    for    boring    mills,    A    tire,    by    H.    L. 

Lingo     547* 

Clamp.  Straightening  and  flanging,  by  J.  V. 

Henry     2l6* 

Clamping  device.    Column,    Fosdick   Machine 

Co. 684* 

Cleaning  materials  for  railways.  New,  J.   B. 

Ford    Co 1520 

Ciegg.  W.  H..  The  air  brake  supervisor's 
responsibilities    to     the     store     department 

(Air    Brake    convention) 428 

Oeveland,   Cincinnati,   Chicago  &   St.    Louis, 

Increasing  production  on  bolt  lathes 210* 

Cleveland,    Cincinnati,    Chicago  &  St.    Louis, 

0-8-0    switchers     411* 

Oeveland     Machine     Tool     Co.,     Production 

race    grinder    740* 
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Cleveland  Milting  Machine  Co.,   Milling  ma- 
chine   with    s|>ecial    attachment 377" 

Cleveland      Milling      Machine      Co..      Motor 

driven    i-'ro6le    grinder 357* 

Cleveland-Osborne    Mfg.     Co..    The     Edlund 

detachable  broom  head 501* 

Clouser,  George  L..  Inadequate  main  driv- 
ing   boxes     S68t 

Coal    (see    also    Fuel). 

Coal    chutes.    Spontaneous   combustion    in...      408§ 
Coal,    Dirt  in,    by    L.    J.    JofFray    (Fuel    con- 
vention)            582 

Coal,   Economy  in  consumption  of,   in   1918.      245 
Coal  handling  apparatus.  An  efficient.   Whit- 
ing Foundry    Equipment   Co 390* 

Coal,    Storage    of.    by    railroads  during    1918, 

by    H.    H.    Stock    (Fuel    con\enlion) 435 

Coal   weinhing  devices.  Automatic    (Sec.    Ill 

— Mech.)     1708 

Coaling  stations  affect  fuel  consumption...  115§ 
Cole.  H.  L.,  British  army  locomotive  repairs  548* 
Coleman,    F.    C,     All-steel    coaches    for    the 

Egyptian     State     Railways 88* 

CoUett,    Robert,    ImnorUnt    points    in    fuel 

conservation      66 

Combustion     chambers,    by      F.      F.      Gaines 

(Sec.    Ill— Mech.)     1797* 

Combustion  in  coal  chutes.     Spontaneous...     408§ 

Committee,    An    ideal 169S§ 

Competition    announcement:    Can    you    write 

a    good    story 627§ 

Condemning   limits    for  steel   wheels 408§ 

Connection.   Special  metal  union.  Vapor  Car 

Heating    Co..    Tnc 1620* 

Connector.  Automatic  hose,  American  Au- 
tomatic   Connector    Co 1477* 

Connector,    Automatic    train    line 1577§ 

Connector  to   be  investigated  by   Mechanical 

Section,    Train    line 1698§ 

Connector,  Union    automatic  train  line,  Union 

Connector    Co 1727* 

Constance.    Walter,    Reclaiming  scrap  in    the 

railroad    shop    ( Blacksmiths'    convention) .      546 

Convention,     A    businesslike 1623§ 

Convention  hall.  The  acoustic  properties  of  157S§ 
Convention,    Important    effect    of    A.    R.    A. 

Mechanical     Section         1624§ 

Convention     innovations     which     should     be 

continued     1784§ 

Convention,    The    most    successful 1735§ 

Conventions  as  "post   graduate  courses"   for 

officers     16S5§ 

Conventions  in    Russia,   Railroad  mechanical, 

by  A.    Lipetz    (Sec.   Ill— Mech.) 1768 

Conventions,   The   mechanical 185.228§,  287§ 

Conway.    A.    W,    Liners    for    driving    boxes 

and    pedestal    caps 662* 

Co-operation,    by    Frank    McManamy 190 

Co-operation    with    other    departments 409§ 

Cost    of   locomotive    repairs 4§ 

Costs    of    train    and    locomotive    service, 

339,    428.    581 
Coster.     Edward     L.,     The    longitudinal    dis- 
turbing   forces    in    locomotives 420* 

Countershaft._    Roller      bearing,     for      Queen 

City    Machine    Tool    Co.    shapers 162* 

Countersinks,  High  speed  steel.  Vanadium- 
Alloys    Steel    Co 396* 

Coupler    and      yoke      connection,      Trunnion 

type    McConway    &   Torley   Co 1654 

Coupler    exhibit.     The 1623§ 

Coupler    knuckle,    Rex    emergency,    National 

Car    Equipment    Co 275* 

Coupler,   Operation   of  the  standard   "D"...      473* 
Coupler,  Pivoted  type  D  passenger  car,  Mc- 
Conway   &    Torley    Co 1729 

Couplers.     Report    on     (Sec.     Ill — Mech.)..    1603 
Coupling,  A  quick  operating  hose,  Independ- 
ent  Pneumatic   Tool    Co 682* 

Cowan  Truck  Co.,  New  type  of  transveyor.  51* 
Cox,   Millard  F..  The  subtletv  of  standards.        62t 

Crane    attachments    for    lifting  tires 319* 

Crane    for    front    end    work,    A    light 326* 

Cranes,  Auxiliary  hoist  for  traveling,  N.   E. 

Payne     &     Co 348* 

Cranes,    enginehouse    205* 

Crawford.  S.  W..  Some  causes  of  hot  boxes     716 

Creosote    treatment    of   car   timbers 255* 

Crosshead  pin  on   Russian  built  locomotives, 

by    Lieut.    James    Grant 416* 

Cuba     Railroad.     Grinders     for     superheater 

unit    joints    214" 

Cut    for    wheel    lathe.    Depth    of,    by    J.    E. 

Osmer     484* 

Cutler,    Otis   H.,    and  the  Red    Cross 1467* 

Cutters     for     boiler     and     superheater     flue 

bolus.    E.    P.    &    S.    W 725* 

Cutters.  High  speed,  Chrobaltic  Tool  Co..  1730 
Cutting    and     w?]ding.     Hydrogen     gas    for, 

Carbo-Hydrogen    Co.    of    America 683* 

Cutting    machine     (see    Machine    tools). 
Cutting  torches,   Rego  welding  and,  Bastian- 

Blessing    Co 556 

Cut-off  for  maximum  horsepower,  Regulat- 
ing         17S3§ 

D 

Daly,    M.    A.,    Fuel    saving    methods    on    the 

N.  P 237* 

Daly,    M.    A.    Teamwork    of   enginemen    and 

firemen   (Fuel  convention) 422 

Damascus  Brake  Beam  Co.,  Collapsible  stake 
pockets   1654 

Davidson  Tool  Mfg.  Co..  Remarkable  devel- 
opment of  cast  tool  steel 371* 
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Davis  Boring  Tool  Co.,  Expansion  reamer,.      557" 
Dearborn  Chemical  Co.,   Chemical  specialties 

for    railroad    use 1779" 

Defiance  Machine  Works,  A  high  power  mul- 
tiple spindle  drill 358*,  1690 

Deflection    of    staybolts 691  § 

Deflection   of   staybolts,    The,  by   George   L. 

Fowler 701* 

Depreciation   of   freight  cars 1492§ 

Depreciation     for     freight    cars.     Report     on 

(Sec.    Ill— Mech.) 1585 

Design    and    maintenance,    Draft    gear    (Gen- 
eral Foremen's  convention) 590 

Design   and   maintenance   of  locomotive  boil- 
ers (Sec,  III— Mech.) 1752 

Design,    An     innovation    in    locomotive     (P. 

R.   R.  simple  mallet) 165S§ 

Design,    Developments   in    locomotive 60§ 

Design,  Locomotive  front  end 407§ 

Design,   maintenance    and    operation    of    elec- 
tric rolling  stock   (Sec.  Ill— Mech.) 1787" 

Design,    Modern    tendencies    in    roundhouse, 

bjf  Exum  M.  Haas 521 

Design     of     ash     pan     and    idraft     appliances 

(Boiler    Makers'    convention) 440 

Design,  Tendencies  in  boiler 171§ 

Design.    Track    curvature   in    car,    by    Albert 

H.   Lake,  Jr 257* 

Devices,    Shop    (see  Shop  kinks) 

Diamond   Machine   Co.,    Magnetic    chuck....      370* 

Die    head.    Automatic    screw    cutting.    Land  is 

Machine   Co.,   Inc 372",  1690 

Dies,   (see  Shop  kinks) 

Diesel   and  semi-Diesel  engines 7381 

Discussion    at    conventions:     Where    are    the 

younger  members? 1783§ 

Donellon,  J,  F.,  Locomotive  failures 735 

Door,  Bottom  supported  car,  Camel  (l^o 1621* 

Door    lock    and    opener,    Freight    car,    H.    F. 

Jerolaman   743" 

Door   mechanism,  Drop,  Wine   Railway  Ap- 
pliance Co 1469* 

Door,    National    car,    Union    Metal    Products 

Co 1782 

Door  plate.  Trap,  Tuco  Products  Corp 1724* 

Draft    appliances.    Design    of    ash    pan    and 

( Boiler     ilakers'     convention) 440 

Draft    gear    data.    Comparative 1576§ 

Draft    gear    design    and    maintenance    (Gen- 
eral Foremen's  convention) 590 

Draft  gear  for  high  capacity  cars 693§ 

Draft   gear.    Interchange    casting  for    spring, 

Frost  Railway  Supply  Co 1470* 

Draft  gear  maintenance,  Suggestions  for  im- 
proving,   by    L.    T.    Canfield    (General    Car 

Foremen's  Association  of  St.  Louis) 656 

Draft    gear    tests.    Inspection    and    Test    Sec- 
tion   228§     249" 

Draft  gears.  Report  on   (Sec,  III — Mech.),.    1605* 
Drawbar    pull-speed-cut-off    calibration    as    an 
adjunct    to    efficient    locomotive    and    train 
operation,    by    B,    B.    Milner    (Sec,    III — 

Mech.)   1766" 

Drifting  valve,  Automatic.  Lewis  Valve  Co..    1725" 
Drifting   valve,    Ripken    automatic    for    loco- 
motives          645" 

Drifting  valve.  William  Sellers  &  Co.,  Inc...    1779" 
Drill    (see   Machine  tools) 

Drill  design.  Advances  in  air,  CThicago  Pneu- 
matic Tool  Co 1721" 

Drills,    Grinding  twist 407§ 

Drilling   macliine    (see    Machine   tools) 
Drinking  fountain.  North  Pole  sanitary,  Tuco 

Products  Corporation 1781 

Driving  box  liner,  by  A,  W,  Conway 662* 

Driving   boxes,    Inadequate    main,    by    J.    H. 

Buck     list 

Driving  boxes.  Inadequate   main,   by  George 

L.  Clouser 568 J 

Driving  boxes,  Inadequate  main,  by  John  C. 

Murdock 410t,     630$ 

Driving  boxes.  Inadequate  main,   by  Charles 

F.  Prescott 174$",     512t 

Driving    boxes.     Machining    locomotive,     by 

M.    H,    Williams 155* 

Driving  boxes  on  A.  E.  F,  locomotives.  Hot. 

by  C.  E.  Lester 737" 

Driving  wheels  (see  Wheels) 

Drop   forging  and   its   possibilities,    by  J.    D. 

Boyle  (Blacksmiths'  convention) 541 

Duff     Mfg.     Co.,     High    speed    ball    bearing 

screw  jacks 343",  1691 

Duluth    &   Iron    Range,    Fitting    rocker  shaft 

boxes 102* 

Duluth   &   Iron    Range,    Safety  non-slip   shoe 

for  ladders 540'* 

Dumping    machines.    Standard    blocking    for 

cradles  of    (Sec.   Ill— Mech.) 1592* 

Dunn.    Col.    B.    W.,    Tank    cars    (Sec.    Ill— 

-ech.)    1664 

Duntley-Dayton  Co.,  Detachable  air  drill,...      681* 
Dunlley-Dayton     Co.,    Red    Devil    pneumatic 

rivet  cutter 1618* 

Du     Pont     Fabrikoid    Co.,    A    new    use     for 
Fabrikoid 1693 

E 

Eccentric   cam  with    floating  liner,  by    T     A. 

Pullar ". 516" 

Edge,  Senator  Walter  E,,  Address  of   (Sec. 

Ill— Mech.)   1682 

Education    for  mechanics  and  apprentices  in 

railroad  shops.  Vocitional 643 

Edwards  Co.,   O.    M.,   Car  window   that  will 

not   drop 1519* 

Efficiency  Device  Corp.,  Cam  type  lathe  dog.      743* 


Efficiency    in    railroad    shops,    bv    Frank    Mc- 
Manamy   ' 727* 

Eflficiency,    Handling    locomotives    to    secure 

(Traveling  Engineers'  convention) 572 

Efficiency,  Wage  systems  and  shop 567§ 

Egyptian    State    Railways,    All-steel    coaches, 

by  Frederick  C,  Coleman 88* 

Elder,  James,  M.  C.  B.,  air  brake  defect  card 

(Air  Brake  convention) 426* 

Electric  arc  welding  (see  Welding) 
Electric  headlight  (see  Headlight) 
Electric  rivet  heater,  Berwick,  American  Car 

&  Foundry  Co 1779 

Electric    Storage    Battery    (^o.,    Car    lighting 

equipment    1478* 

Electrical  Engineers,  Meeting  of  Association 

of    Railway 1^15 

Electrical  fittings,  Vapor  and  moisture  proof, 

Appleton  Electric  Co 390* 

Electrical   workers'    wages  and   working  con- 

ditions    637 

Elgin,  Joliet  &  Eastern,  A  convenient  stand 

for  air  pumps 154* 

Elgin.  Joliet  &  Eastern  has  efficient  flue  shop     261* 
El  Paso  &  Southwestern,  Forming  hub  liners 

on  the  bulldozer 736* 

El  Paso  &  Southwestern,  Jigs  and  special  de- 
vices in  locomotive  repair  shops 725* 

Elvin     Mechanical     Stoker     Co.,     Mechanical 

stoker io3* 

Elwell-Parker    Electric    Co.,    Electric    trucks 

and  tractors 1521* 

Employment    department.    Discussion    of    the 

advantages  of  a,  by  W.  C.  Nisbet 265 

En.:;ine    failures    (sec    Locomotive) 

Engine,     Hvid     oil,     Manning,     Maxwell     & 

Moore,  Inc 1728 

Enginehouse   cranes "  .      205* 

Enginemen    and    firemen.    Teamwork    of,    by 

M.  A.  Daly  (Fuel  convention) 422 

England,   Equipment  standardization  in 61| 

England,  Locomotive  conditions  in 469t 

Europe,    Lack    of    railroad    facilities    hampers 

all  eastern 622t 

Exhibit,   A  record  breaking 1451§ 

Exhibit  of  railway  artillery,  A  remarkable. . .    1709 

Exhibit,  The  army  ordnance 1685* 

Exhibit,  The  coupler 1623§ 

Exhibit.  The  Railway  Supply  Manufacturers' 

Association    1479* 

Exhibit,  R.  H.  Aishton  praises  the 1626 

Exhibits,   Track  and   other  outside 1491§,   1514 

Exhibitors,     Lists    of 1479",     1494,   1693 

Explosives.  The  safe  movement  of,  by'  D    J 

^  O'Dea 533 

Exports    of    railway    supplies 145l§ 

Exports,    Statistics    of 1491§ 


Faessler  Mfg.  Co.,  J„  Double  utility  tool 
for   boiler    tubes 

Failures,   Locomotive    (see  Locomotive) 

Failures  of   welded   firebox   seams 

Fabrikoid,  A  new  use  for,  Du  Pont  Fabri- 
koid Co 

Feedwater  heater.  An  open  type  locomotive*, 
Worthington  Pump  &  Machinery  Cor- 
poration       495* 

Feedwater  heater,  Type  E  locomotive,  Loco- 
motive Feed  Water  Heater  Co 

Feedwater  heating,  Locomotive,  by  H.  S. 
Vincent    

Feeny.  B.  J..  Suggestions  for  fuel  saving... 

File  sharpening  machine,  Abrasive  Machine 
Co 

Firebox.  New  type  of  locomotive.  Locomo- 
tive Firebox  Co 

Firebox  repairs,  Jacobs-Shupert.  by  H.  Louis 

^Hahn 435", 

Firebox  seams,  Failures  of  welded 691§, 

Fireboxes  in  European  locomotives.  Steel, 
by   W.    G,    Landon 

Fireboxes,  Thermic  syphons  for  locomotive.  . 

Firedoor,  Double  butterfly,  Franklin  Rail- 
way Supply  Co 

Firedoor,  Shoemaker  vertical  automatic, 
National  Railway   Devices  (i)o 

Fire  pumps  on  switch  engines 

Fiske  Brothers  Refining  Co.,  New  lubricants 
and  cutting  oils 

Fittings.  Vapor  and  moisture  proof  electrical, 
Appleton    Electric    Co 

Flannery  Bolt  Co.,  New  designs  of  flexible 
staybolts 

Flue  shop,  E.  J,  &  E.  has  efficient 

Force.  H.  J.,  Steam  hose  for  car  heating. . , . 

Ford  Co.,  J.  B.,  New  cleaning  materials  for 
railways 

Foremen,  Development  of  shop 

Foremen  receive  increases,  Supervising 

Forge,  Oil  fuel  rivet,  for  the  repair  track, 
Mahr  Mfg.  Co 

Forgings,   Heat  treatment   of  locomotive.... 

Fosdick  Machine  Co.,  Column  clamping  de- 
vice   

Fosdick  Machine  Tool  Co.,  Heavy  duty  up- 
right drill 

Foster  Machine  Co.,  Interchangeable  unit 
screw  machines 

Four-Wheel  Drive  Auto  Co.,  Four-wheel 
drive  auto  truck 

Fowler,  George  L.,  The  deflection  of  stay- 
bolts 

France  and  Belgium.   Standardization  in.... 

Franklin  Railway  Supply  Co.,  Double  Butter- 
fly firedoor 
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Franklin  Railway  Supply  Co.,  Increased  flexi- 
bility in  engine  and  lender  pipe  connections 

Frascr,  George,  An  up-to-date  railroad  black- 
smith shop  (Blncksinillis*  convention) 

Freeman,  L.  D..  Setting  locomotive  valves. . 

Front  end  design.  Locomotive 

Front  end  inspection 

Front  end  work,  A  light  crane  for 

Front  ends,  grates  and  ash  pans  (Fuel  con- 
vention)   

Frost  Railway  Supply  Co.,  Interchange  cast- 
ing for  spring  aralt  gear 

Fuel   (see  also  Coal) 

Fuel  administration.  U.  S.,  Remove  soot  by 
burning  salt 

Fuel  Association  convention  proceed- 
ings      327',  422.  430,  435,  44J,  464, 

515-.   323,  576.  582, 

Fuel  conservation  and  the  movies 

Fuel  conservation.  Important  points  in,  by 
Robert    Collett ; ;  •  • 

Fuel  conservation:  The  value  of  insulation 
and  losses  in  B.  t.  u."s,  by  William  N. 
Altman   

Fuel  conservation:  Utilization  of  waste  heat 
from  blacksmith  furnaces.  A.  T.  &  S.  F... 

Fuel  consumption.  Coaling  stations  affect... 

Fuel  cynsumption.  Equated  tonnage  and,  by 
R.  N.  Begien    (l-ucl  convention) 

Fuel  consumption.  Lame  engines  and  their 
effect  on,  by  J.  W.  Hardy  (Fuel  conven- 
tion)     :■■••,■-,•■• 

Fuel  economv  ami  smoke  prevention  (Sec. 
Ill— Mech.)    

Fuel  economy.  Handling  locomotives  to  se- 
cure   (Traveling  F.ngineers'  convention).. 

Fuel  in  Argentina,  Corn  used  as 

Fuel  losses  at  terminals.  Locomotive,  by 
J.   M.   Nicholson    (Fuel  convention) 

Fuel  performance.   Locomotive 

Fuel,  powdered.  Report  on  (Sec.  Ill — 
Mech. )   :vv:--^- 

Fuel  problem,  Certain  essentials  of  the,  by 
Eugene  Mc.Auliffe  (Fuel  convention)..... 

Fuel  problem.  Co-onerative  research  and  the, 
by   Capt.    O.    S.    Beyer,   Jr.    (Fuel   conven- 

Fuel,  Pulverized    (Fuel  convention) 

Fuel  saving  in  1918 »%' '•,;'•  "il' 

Fuel  saving  methods  on  the  N.  P.,  by 
M.  A.  Daly 

Fuel  saving.  Suggestions  tor,  by  b.  J. 
Feeny 

Fuller.  C.  E..  Use  of  bronze  for  valve  snap 
rings  and  piston  surfaces,  and  bull  rings 
in  large  cylinders   (Sec.  Ill — Mech.) 

Fuller  Engineering  Co.,  .\  locomotive  pul- 
verized    fuel    equipment 

Fuller  Engineering  Co.,  Pulverized  coal 
burning  locomotive 

Furnace.  Electric  tool  tempering,  Westing- 
house  Electric  &  Mfg.    Co 

Furnace    for   brazing  copper    pipe... 

Furnace,  Kerosene  burning.  Kerosene- 
Burner  Co •  ■  ■  • 

Furnaces,  L'tilization  of  waste  heat  from 
blacksmith,  A.  T.  &  S.  F 

Fuse  sizes  for  shop  motors 


Gage  glass,  Moncrieff's  reflex  water.  Rogers 

Co..  H.  A .., 

Gage     protector,     Babcock     water,    Johnson 

Bronze  Co 

Gages    and     testers.     Air     pressure,    .Ashton 

Valve  Co 

Gages,  M.  C.  B.  standard  hose  coupling  and 

packing     ring,     Westinghouse     Air     Brake 

Gaines,  F.  F.,  Combustion  chambers  (Sec. 
Ill— Mech.)   

Gale.  W.  T..  Safety  first  in  shop  and  en- 
ginehouse  service  (General  Foremen's  con- 
vention )   

Gamble,  H.  E.,  Heat  treating  (Blacksmiths' 
convention)     

Gamble,  H.  E.,  Powdered  coal  for  furnace 
beating  in  smith  shop  (.Blacksmiths'  con- 
vention)   ._ 

.Gardner,  Henry,  Locomotive  repair  shop  out- 
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376* 
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Goggles  for  shop  and  locomotive  men, 
Strauss  &  Buegeleiscn 

Gold  Car  Heating  &  Lighting  Co.,  Combina- 
tion pressure  and  vapor  valve 

Gold  C;ar  Heating  &  Lighting  Co.,  Packless 
steam  heat  end  valve 

Gould  &  Eberhardt,  Constant  speed  motor 
drive    for   shaper 387*, 

Gould  Coupler  Co.,  .-Mtcrnating  current  head- 
light generator 

Governor,  Parasite  reservoir,  Westinghousc 
Air  Brake  Co 

Grades,  Holding  standing  freight  trains  and 
cars  on,  by  K.  J.  Watters  (Air  Brake  con- 
vention)   

Grain  car  situation,  The 

Grand  Rapids  Grinding  Machine  Co.,  Motor 
double  holder  drill  grinder 391', 

Grant,  Lieut.  James.  Crosshead  pin  on  Rus- 
sian built   locomotives 

Grates,  front  ends  and  ash  pans  (Fuel  con- 
vention)     

Greenticlil  Tap  &  Die  CTorporation,  Receding 
pipe  threaders ' 

Grinder   (see  Machine  tools) 

Grinding  stands  and  wheels,  Don't  neglect.. 

Grinding  twist   drills 

Grinding  wheels.  Loading  and  glazing  of.  ... 

Guard,  Power  hammer,  United  Hammer  C^o.. 

H 

Haas,  Exum  M..  Modern  tendencies  in 
roundhouse  design    

Halm.  M.  Louis^  Autogenous  welding  at 
Albuquerque     

Hahn,  H.  Louis.  Jacobs-Shupert  firebox 
rep.iirs    485". 

Halin,  J.  H..  An  improved  key  bolt  for' 
parallel    rods    

Hahn.  J,  H,,  Automatic  self-draining  globe 
valve     

Hahn.  J,  H.,  Boiler  check  casing  with 
gasket    joint     

Hahn,  J.  H..  Improved  key  block  for  main 
rods    

Hahn.  J.  H.,  Reclaiming  bushings  for 
93^-in.    air    pumii    reversing   v.^lves 

Hahn.  J.  H..  Reclaiming  lower  head  of 
cross-compound  air  compressors 

ILihn.  J.   H.,   Simplex  oil  cup 

Hammer.  New  chipping,  Keller  Pneumatic 
Tool     Co. 353», 

Hammer,  Utility  steam  or  compressed  air, 
Sullivan  Machinery   Co 372*. 

Hardy.  J.  W.,  Lame  engines  and  their  effect 
on   fuel   consumption    (Fuel  convention).. 

Harris,  B.  F.,  Safety  first  (General  Fore- 
men's  convention ) 

Hasty.   J.    B..   Staybolt    drilling   machine 

Hawthorne,  \'.  R..  Secretary,  Section  III — 
Mechanical,    A.    R.    A 

Headlight  and  generator.  Electric.  Schroeder 
Headlight   &    Generator   Co 

Headlight  and  marker  lamps.  A.  N.  Lucas.. 

Headlisht  generator.  Alternating  current, 
Gould   Coupler    Co 

Headlight  set,  Turbine,  for  steam  locomo- 
tives.   General     Electric    Co 

Headlight    situation.    The    electric 

Headlights.  Report  on  locomotive  (Sec.  Ill — 
Mech.)      

Heald  Machine  Co.,  Internal  grinding  ma- 
chine     362", 

Heald  Machine  Co.,  No.  85  internal  grind- 
ing   machine    

Heald  Machine  Co.,  Rotary  surface  grind- 
ing   machine    

Heat  resisting  brick,  A  high,  Quigley  Fur- 
nace   Specialties   Co 

Heai  treating,  by  H.  E.  Gamble  (Black- 
smiths'   convention )     

Heat  treatment  of  iron  and  steel.  Purposes 
and  results  of  the.  by  George  Hutton 
( IJiacksmiths"    convention)     

Heat   treatment    of   locomotive   forgings 

Heat  treatment  of  steel  by  electric  furnaces, 
by  Henry  Otto  (Tool  Foremen's  conven- 
tion)      

Helpers  and   apprentices.    Injustice  to 

Henry,  J.  V.,  Straightening  and  flanging 
clamp    

Herbert,  Ltd.,  Alfred,  Lumsden  oscillating 
tool    grinder     

High   speed  steel    (see  Steel) 

Hinckley,  A.  C,  A  device  for  breaking  in 
locomotives      - 

Hinkins,  G.  F.,  Cost  accounting  in  black- 
smith   shops    (Blacksmiths'   convention) . . . 

Hiscy-Wolf  Machine  Co..  Electrical  drilling 
and   reaming   machines    

Ilodce,  Col.  Henry  W.,  .Nddress  of  (Sec. 
Ill— Mech.)      

Hoffman.  P.  T.,  The  field  for  substitute  oils 
(Master    Ppinters'    convention) 

Hogan.  E.  K.,  Making  box  cars  efficient 
grain    carriers    

Hoist  for  traveling  cranes,  .^uxiIiary.  Payne 
&    Co..    N.    B 

Hoist  grab  buckets.  Single,  Edgar  E.. 
Brosius    1694'. 

Hoist.  Pneumatically  operated  cable.  Inde- 
pendent  Pneumatic   Tool   Co 

Holding-on    bar,    Libertv   Tool   Co_. 

Iln^e  couplinc.  .\  iiuick  onerating.  Inde- 
pendent   Pneumatic    Tool    Co 


Gas  welding  (see  Welding) 

General    Electric    Co.,    Portable    transformer 

for  lead  burning 

General    Electric    Co.,   Turbine    headlight   set 

for  steam  locomotives 

General  Electric  Co.,  Welding  sets 

General     Foremen's    Association     convention 

proceedings    590, 

Generator,  .Acetylene.  .Southern  Pacific...... 

Generator.    Airco    acetylene.    Air    Reduction 

Sales  Co _■ .. . 

Generator.     Alternating     current     headlight, 

(jould  Coupler  Co 

German  rolling  stock.  Shortage  of 

Gibb    Instrument     Co..     Alternating    current 

arc  welding  equipment 

Gibbs,    A.    W..    The    bottom    outlet    valve    on 

tank  cars  ( Sec.  Ill — Mech. ) 

Gibbons.    J.    W..    Best    quality    and    size    of 

sand    for  sand  blasting    (Master    Painters' 

convention )     

Gisholt  Machine  Co..  20-in.   automatic  turret 

lathe .•• 

Gltck.  H.  .\.,  How  can  enginemen  and  train- 
men assist  in   air  brake  maintenance    (.'\ir 

Brake  convention) 
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Hose  coupling  and  packing  ring  gages, 
M.  C.  B.  standard,  Westinghouse  Air 
Brake    Co 

Hose  couplings,  defective.  Air  leakage  due 
to    (Air  Brake  convention)    

Hose  coupling.  Universal  air.  Independent 
Pneumatic  Tool    Co 

Hose  for  car  heating.  Steam,  by  H,  J. 
Force    

Hose.    Reclaiming   air  brake    

Hose  reel.  A  covered    

Hot  boxes   {See   Tournal  boxes) 

Hub    plate    studs.    Drilling    holes    for,    C.    E. 


&    O. 


Hulcliins  Car  Roofing  Co.,  Flexible  car  roof 
for    repairs     

Hutton.  George,  Purposes  and  results  of  the 
heat  treatment  of  iron  and  steel  (Black- 
smiths'    convention)      

Hydraulic  Press  Mfg.  Co.,  Special  hydraulic 
press  for   railway  shop  use    

Hydrogen  gas  for  cutting  and  welding.  Car- 
bo-Hydrogen  Co.   of  .America 


Illinois  Central.  Automcbilc  cars   for  the... 

Illinois  Central.  Spot  welding  railroad  tin- 
ware     

Independent  Pneumatic  Tool  Co.,  A  quick 
operating  hose  coupling 

Independent  Pneumatic  Tool  Co.,  Pneumat- 
ically   operated    cable    hoist 

Independent  Pneumatic  Tool  (To.,  Universal 
air    hose    coupling 

Indicator.  Non-lifting  injector.  William  Sell- 
ers   &    Co..    Inc 218*.    276, 

Industrial  Products  Co.,  An  oil  conscrver 
for    bearings    .    

Ingersoll-Rand    Co..    Small    air    compressors. 

Injector  indicator.  Non-lifting.  William 
-Sellers   &    Co..    Inc 218".    276, 

Injector  repair  bench,  .\  convenient  fitting 
for    the    

Injector  throttle  valve  reseating  tool.  Non- 
hfting,  by  E.  J.  McKernan  (Tool  Fore- 
men's   convention)     

Injector.  Tool  for  reseating  throttle  ram 
seat  for  Chicago  lifting,  by  E.  J.  McKer- 
nan   (Tool    Foremen's  convention) 

Injector?.  Balanced  lever  starting  valve  for 
non-liftinc    William    Sellers    it    Co.     Inc.. 

Injuries.  Eliminating  eye.  by  L.  A."  North 
(Genera!    Foremen's    convention) 

Injuries  from  locomotive  failures,  by  John 
L.    Mohun     

Inspecting    cars    in    interchange 

Inspection.    Front    end .' 

Inspection    report.    I.    C.    C.    locomotive...!! 

Instructions  on  freight  car  brake  m.Tinte- 
nance   (Air  Brake  convention) 

Insulating  train  steam  pipes,  by  W.  N.  AIl- 
m.an    

Insulation.  The  value  of.  and  losses  in 
E.   t,   -i.'s,  by  William   X.    Allman 

Insulation.  Refrigerator  car.  H.  W.  Johns- 
Manville  Co 

Interchange  Commerce  Clommission  locomo- 
tive inspection    report 

Interchange.  Discussion  of  rules  of  (C.  I. 
and    C.    F.    convention) 593, 

Interchange,   Inspecting  cars  in 

Interchange.    Reinstating    the    rules    of 

Interchange.  Revision  of  iiassenger  car 
rules    of     (Sec.     Ill— Mech.) 

International  Railroad  Master  Blacksmiths' 
Association  (see  Master  Blacksmiths'  As- 
sociation). 

International  Railway  Fuel  Association  (see 
Fuel     Association). 

International  Railway  General  Foremen's 
Association  (see  General  Foremen's  .'\s- 
sociation). 

Interstate  Commerce  Commission  revises  lo- 
comotive   inspection    rules 

Interstate  Commerce  Commission  locomo- 
tive   inspection    bureau.    Annual    report  of 

the  : 

Interstate  Commerce  Commission,  Report  of 

the    Bureau    of    Safety 

Interstate    Commerce    Commission    report   on 

automatic   straight  air  brake 

Iron  cement.   Hendv  kinks  with,  Smooth-On 

Mfg.    Co 

Iron   City   Products  Co.,   Double  worm  drive 

liftinji    jack    
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Jack  for  lifting  wheels.  Air.  by  C.  W. 

Schane    

Jack  for  unwheeling  coaches.  Whiting  Foun- 
dry &  Equipment  Co 392*. 

Jack,    Double   worm   drive  lifting.    Iron   City 

Products    Co 

Jacks,   High  speed  ball  bearing  screw,   Duff 

Mfg.    Ci 343". 

Jacks.  Truck  for  car.  Union  Connector  Co. 
Jander.  A.  P..  A  locomotive  sand  box  screen 
Jtrolaman.    II      F.,    A    radical    departure    in 

freight   car  door  fixtures 

Jesson.   J     A.,    A   convenient    record    for   air 

brake    material    

Jesson,    J.     A..     Removing    dowel     from    air 

pump    reversing    valve    bushings 


493* 
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Jig  and  special  devices  in  locomotive  repair 
shops,  by  J.  C.  Bevelle  (Tool  Foremen's 
convention)     725" 

Joffray,  L.  J..  Dirt  in  coal  (Fuel  conven- 
tion)           582 

Johns-Manville  Co.,  H.  W,,  Air  brake  cyl- 
inder   packing    set 1475* 

Johns-Manville      Co.,      H.    W.,     Refrigerator 

car    insulation     1522' 

Johnson,  Alba  B.,  Progress  and  standard- 
ization           707 

Johnson,  A.  G.,  Fitting  rocker  shaft  boxes. .      102" 

Johnson,    A.    G..    Safety    non-slip    shoe    for 

ladders    540* 

Johnson    Bronze    Co..    Babcock    water    gage 

protector     1733* 

Jointer   (see  Machine  tools). 

Journal   box   packing 140 

Journal      box      packing.      Improvement      in, 

Rogers  Journal    Packing   Co 1522 

Journal      box      packing.      Spring,      Universal 

Packing    &    Service    Co 1621" 

Journal  boxes.  Some  causes  of  hot,  by  S.  W. 

Crawford   716 

Journal   boxes.  The  lubrication  of,  by  M.  J. 

O'Connor    253 

Journals,  Bearing  pressures  on  tender  truck     628§ 

Journals:    Should    the    front    waste    plug    be 

retained    692§ 

K 

Keller    Pneumatic    Tool    Co.,     Valveless     air 

drill   and   new  chipping  hammer 353*,   1691 

Kelley,    K.    G.,    The    resistance    of   materials, 

123*,     181*.     241* 
Kempsmith    Manufacturing    Company,    Maxi- 

miller    161" 

Kerosene  burning  furnace,   Kerosene-Burner 

Co 746- 
Key    block     for    main    rods.     Improved,      by 

J.    H.    Hahn 600" 

Key   bolt  for  parallel  rods.  An  improved,  by 

.1.    H.    Hahn 149" 

Kipp.   A.  J.,   A   supply  truck   for  emergency 

repairs    252* 

Koch  &  Co.,  Paul  W.,  Portable  quick-acting 

hand   punch   347* 


Labor;  A  bright  spot  in  the  industrial  world     509§ 

Labor  and  scientific  research 40S§ 

Labor    situation.    The 286§ 

Labor  situation  in    1918,    Shop 22 

Labor    turnover.    The 509§ 

Labor  turnover.  Reasons  for  excessive,  by 
"Newt"   551 

Labor    turnover.    Reducing    the,    by    W.    C. 

Nisbet    265 

Lacourt.    M.    J.,    Handling    equipment    with 

defective  safety  appliances 718 

Ladders,   Safety  non-slip  shoe  for,  by  A.  G. 

Johnson 540* 

Lake.    Jr..    Albert    H.,    Track    curvature    in 

car  design    257" 

Lamp,     Carbide.     Alexander    Milburn     Co., 

392*,  1691 

tamps,   Headlight  and  marker,   A.   N.  Lucas     683* 

Landis  Machine  Co.,  Inc.,  Automatic  screw 
cutting  die  head 372*.   1690 

Landon,  W,  G.,  Steel  fireboxes  in  European 

locomotives    645 

Landon.    W.     G.,    Types    of    valve    gear    on 

French    locomotives    523* 

Lathes    (see    Machine    tools). 

Lathe,    Depth    of    cut    for    wheel,    by    J.    E. 

Osmer    484" 

Lathe      dog.     Cam    type.    Efficiency     Device 

Corp 743" 

Lathes.  Increasing  production  on  bolt.  C.  C. 

C.  &  St.  L 210" 

Lavinder,      P       T.,      Repairs    to    locomotive 

frames    (Blacksmiths'   convention) 542 

Leach.  J.  T..  Autogenous  welding  of  cyl- 
inders and  other  parts  (General  Fore- 
men's  convention)     604 

Le  Blond  Machine  Tool  Co.,  R.  K.,  Multi- 
Cut   service    lathe 6lS* 

Lester,    C.    E.,    Hot    driving  boxes  on  A.   E. 

F.   locomotives    737* 

Lewis.       .S.,      Interesting     shop     devices     at 

Transcona    150" 

Lewis,  S.,  Shop  practice  at  Transcona 661* 

Lewis  Valve   Co..   Automatjc  drifting  valve.    1725" 

Liberty      Steel      Products     Co.,      An     easily 

erected    steel    building 1654" 

Liberty  Steel  Products  Co.,  Clark  True- 
tractor    1722" 

Liberty  Tool    Co.,    Labor  saving  shop  tools.    1619" 

Lighting    and    equipment.    Train,    Report   on 

(Sec.    Ill— Mech.) 1667" 

Lighting    equipment.    Car,    Electric    Storage 

Battery    Co 1478* 

Lighting    equipment.    Car,    Stone    Franklin 

Co 1732" 

Lighting  fixtures.  Stvles  in  car.  Safety  Car 
Hearing    &    Lighting   Co 1520 

Lighting.    Railway    car.    by    E.    Wanamaker.      587 

Lincoln  Electric    Co..    Instruction  school    for 

electric    welders     215* 

Liner.    Application    of  a   floating  hub,    E,    P. 

&    S.     W 726" 

Liner.  Eccentric  cam  with  floating,  by  J.  A, 

Pullar     516* 

Liners  for  driving  boxes  and  pedestal  caps, 

by   A.   W.   Conway 662* 


Liners.    Forming   hub.    on    the    bulldozer,    by 

F.    G.    Lister 736* 

Lingo,    H.   L..  A  tire  clamp  for  boring  mills     547* 

Lipetz.  A.,  Railroad  mechanical  conventions 
in    Russia     (Sec.    Ill— Mech.) 1768 

Liptak  Fire  Brick  Arch  Co..  Double  sus- 
pension  arch   for  stationary   boilers 106" 

Lister,    F.    G..    Forming    hub    liners    on    the 

bulloozer      736' 

Loads    for   freight  cars.   Limiting 1624§ 

Loading      rules.      Report      on      (Sec.      Ill — 

Mech.)     1632' 

Locomotive 

Air   brakes    (see    Brakes,   air). 

Arche.s,     Ap|)lication     of     brick     (Boiler 

Makers'    convention)     439 

Ash    pan    and    draft    appliances.    Design 

of    (Boiler    Makers'    convention) 440 

Ash  pans,    front  ends  and  grates    (Fuel 

convention)     576 

Auxiliary    devices,    Air    consumption    of 

(Air    Brake    convention) 423* 

Boiler     (see     Boiler). 

Breaking-in    device,   A.    C.   Hinckley 445* 

Combustion   chambers,   by    F.    F.    Gaines 

(Sec.    Ill— Mech.)     1797" 

Conditions,    January.     1919 17 

Conditions    in    Belgium,    by    Robert    E. 

^  Thayer     17S5 

Conditions  in    England 469t 

Connections.  Increased  flexibility  in  en- 
gine and  tender  pipe,  Franklin  Rail- 
way   Supply    Co 1780 

Connectors     (sec     Connectors). 
Crosshead   pin,   Russian,  by  Lieut.  James 

Grant     416* 

Cut-off  for  maximum  horsepower.  Regu- 

_lating    1783§ 

Cylinders.   Patching  piston  valve,   N.   Y. 

C.    &    St.    L 674* 

Cylinders.    Welding,    by   J.    B.    Tynan..      540* 

Deliveries    in    1918 127 

Design.    An    innovation    in     (P.    R.    R. 

Simple    Mallet)     1655§ 

Design.    Development    in 60§ 

Devices.    Standard,   by   E.  J.    McKernan 

(Tool    Foremen's    convention) 613* 

Drifting  valve.  Automatic.  Lewis  Valve 

^Co 1725* 

Drifting   valve.    Ripken    automatic 645* 

Drifting    valve,    William    Sellers    &    Co., 

Inc 1779" 

Driving   box    (see    Driving  box). 
Driving    wheels    (see    Wheels). 
Efficiency.    Care    at    terminals   to    secure 

(Traveling     Engineers'    convention) . .      574 
Efficiency,    Handling  to   secure    (Travel- 
ing   Engineers'    convention) 572 

Exhaust  nozzles.  Reducing,  to  overcome 
front  end  air   leaks,   by  F,   P.   Roesch 

(Fuel     convention)      430 

Failures,   by  J.    F.    Donellon 735 

Failures,    Accidents    due    to 455§ 

Failures — causes  and  remedies  (Travel- 
ing   Engineers'    convention) n 

Failures.      Injuries     from,    by    John    L. 

Mohun     459* 

Fecdwater  heater.  An  open  type,  Worth- 

ington  Pump  &  Machinery  Corp.. 495",  555 
Feedwater   heater,    Tvpe    E,    Locomotive 

Feed    Water    Heater   Co 1731* 

Feedwater  heating,  by    H.   S.    V'incent. .        44* 

Firebox    (sec    Firebox ) . 

Firedoor,      Double      butterfly,      Franklin 

Railway    Supply    Co 1734* 

Firedoor,    Shoemaker  vertical  automatic. 

National    Railway    Devices    Co 1778* 

Flue   sheet  cutters,   E.    P.   &  S.   W 275* 

Forgings.    Heat    treatment    of 511§ 

Frames.   Repairs  to.   by   P.   T.   Lavinder 

(Blacksmith's     convention) 542 

Front    end    design 407S 

Front    end    inspection 5lO§ 

Front  ends,    grates  and  ash   pans    (Fuel 

convention)     576 

Guide    bars,    Tig    for    reclaiming.    E.    P. 

&  S.   V/ 725" 

Headlight    (see    Headlight). 

Inspection  bureau.  Annual  report  of  the 

I.    C.    C 135* 

Inspection    report,    I.    C.    C 697* 

Inspection  rules,    I.    C.    C.  revises 235 

Kevways,     Machining    piston      rod      and 

wrist  pin,  E.  P.  &  S.  W 726* 

Liner    (see    Liner), 

Longitudinal  disturbing  forces,  by  Ed- 
ward   L.    Coster 420* 

Lubricator   (see   Lubricator). 
Main    rod    (see    Rod). 
Mileage,  Care  at  terminals  to  secure  in- 
creased    (Traveling    Engineers'      con- 
vention)            574 

Mudring     corners.     Making,     tight,     by 

Joseph    Smith     154* 

Operation,  Drawbar  pull-speed-cut-off 
calibration  as  an  adjunct  to  efficient, 
by   B.    B.    Milner    (Sec.    Ill— Mech.).    1766* 

Orders    in    1918 34 

Pilot.  Cast  steel,  for  both  road  and 
yard   service.    Pa.    Lines   West   2-10-2 

locomotive     65* 

Prices.    British     643 

Prices.   Unit,    for  equipment  ordered  by 

the    Railroad    Administration    in    1918     179 
Pulverized    fuel    equipment.    Fuller    En- 
gineering   Co 498* 


Locomotive— (Continued) 

l'iiin|;s,    fire,   un   switching  locomotives..      332" 

Pyrometer    fur    superlicaler 1736S 

Pyrometer,   Locomotive  Superheater  Co.   1721* 

Repairs    (see    Repairs). 

Rocker    shaft    boxes.    Fitting,    by    A.    G. 

Johnson     102* 

Rod    (see    Rod). 

Sand    box   screen,   by   A.    P.   Jander 525" 

Smokebox      blower      fitting.      Automatic. 

Barco     Mfg.     Co 1778* 

SpecialtiLs.    Standard     137 

Standardization     1696§ 

Standardization,    Mr.    McManamy  speaks 

on     (Sec.    Ill — Mech.) 1701 

Stay5,     Proper     methods      of      threading 
radial,   and   tapping  the  holes    (Boiler 

Makers'    convention)     442 

Staybolt      ends,      Cutting      off      (Boiler 

Makers'    convention)     442 

Staybolts,    Deflection    of 691,    701* 

Staybolts,      New      designs      of      flexible, 

Flannery    Bolt    Co 1728* 

Stoker    (sec    Stoker^. 
Superheater    (see    Superheater). 
Tender    tanks   need   stronger   bracing...      227§ 
Tender    truck    journals,     Bearing    pres- 
sures   un     ,. ..      628§ 

Tenders,  Advantages  of  large  water  ca- 
pacity   for    457g 

Tenders,    Bracing    (Boiler    Makers'    con- 
vention)            441* 

Throttle    lever    quadrants,    Jig    for    mill- 
ing.  E.    P.   &   S.    W 725* 

Train  pipes.   Location  of,  by  II.   Sneck.      236* 

Tubes     (see    Boiler    tubes). 

Valve  gear,   French  ivpes  of,  by  W.   G. 

Landon     523* 

Valve  gear.    Standard,   Pilliod   Co 1734 

Valve    setter.    The 509§ 

Valve     setting    and     its    effect    on     fuel 
consumption,    by    J.    W.    Hardy    (Fuel 

convention)      515* 

Valves,   Setting,  by  L.   D.  Freeman (i(i<d* 

Locomotive    Feed    Water    Heater    Co.,    Type 

E    locomot've    feedwater    healer 1731* 

Locomotive  Firebox   Co.,    New   type  of  loco- 
motive   firebo.x    71* 

Locomotive    Lubricator    Co.,    Force    feed    lu-     ■ 

bricator     1723* 

Locomotive    Superheater  Co.,   Pyrometer  for 

locomotive    service     1721* 

Locomotive    Superheater     (To,,     Superheater 

for    stationary    boilers 554* 

Locomotives 

0-S-O  switchers,    C.    C.    C.    &   St.    L 411* 

2-8-2  type,    Canadian    Pacific 631* 

2-8-2  type,    P.    &    R.    large 175* 

2-S-3  type     converted     from     2-6-2     type, 

Northern    Pacific     695* 

4-6-2  type,  V.   S.   R.   A.    standard  heavy  231* 

4-6-2  type.    U.    S.    R.    A   standard    light.  231* 

4-8-2  tyoe.  U.    S.    R.    A,    standard  heavy  25* 

4-8-2  type,  U.  S.  R.  A.   standard  light..  431* 
2-10-2  type    for    light    track.    Alabama    & 

Vicksb-irg    583* 

2-10-2  type,    Pennsylvania    Lines 63* 

2-10-2  type.    Rock    Island 41* 

2-10-2  tyi>e,  U.  S.  R.  A.  standard  heavy  119* 

2-10-2  tvpe.    U.    S.    R.    A.   standard  light  25* 

C-8-8-0    Mallet.    Pa.    Lines  West 513* 

2-6-6-2  type.    U.    S.    R.   A,    standard 75* 

2-8-S-O  simple  Mallet,  Pennsylvania    Rail- 
road     1655§,  1675* 

2-8-8-2  type.    U.    S.    R.    A.    standard 187* 

Cross-compound     converted     to     simple. 

M.  St.   P.  &  S.    S.   M 700 

Electric,  250-ton,   Pennsylvania  Railroad  1648* 
Electric,   Design,  maintenance  and  oper- 
ation of  (Sec.  Ill— Mech.) 1787" 

Electric  versus  steam,   by  A.  J.   Manson  133* 

Five-coupled    engine.    Is   the,   a   success?  566§ 

Standard,    Allocation    of 338 

Standard.    Delivery    of 1494 

Standard.    Railroad   Administration's  re- 
port   on    , 2§ 

Superheated     steam.      Carbonization     in 
valve    chambers    and    cylinders    of,    by 

F.   P.    Roesch    (Sec.    Ill— Mech.) ... .  1762 
Superheater,     Report     on      (Sec.     Ill — 

Mech.)    1759 

London  &'  North   Western,   Cast  iron  piston 

rod    packing    577* 

Longitudinal     disturbing    forces    in     locomo- 
tives.  The.    by   Edward    L.    Coster 420* 

Lubricants    and    cutting     oils.     New,     Fiske 

Brothers    Refining  Co 384 

Lubrication  of  journal  boxes.  The.  by  M.  J. 

O'Connor     253 

Lubricator   choke    plugs.    Repairing 484* 

Lubricator  filler,  A  cylinder,  G.  W.  Sturmer  446" 
Lubricator     for     driving    boxes      and      hubs. 

Grease.    I.    Scranton 446* 

Lubricator     glasses.      Reclaiming     bull's-eye, 

A.   T.   &  S".    F 92* 

Lubricator,   Piston   rod.   Q   &  C  Co 555* 

Lubricator.    Schlack's    force    feed.    Locomo- 
tive   Lubricator    Co 1723* 

Lubricator    throttle    valve.    Tool    for    reseat- 
ing, by  E.  J.   McKernan    (Tool  Foremen's 

convention)     616* 

Lucas,  A.  N..  Headlight  and  marker  lamps.  683" 

Ludlum    Steel    Co..    Seminole  tool    steel 274" 

Lukens   Steel    Co..  The  largest  plate  mill   in 

the    world    49* 


Page  numbers  under  1,000  refer  to  Railway  Mechanical  Endnccr:  those  over   1.000  refer  to  the  Daily  Railway  Age.    *  Illustrated  article;     §  editorial;  t  short, 
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GENERAL  INDEX  (Continued) 


Lumber   for   car  coostruction,  by   Dr.    Her-  _^ 

mann   Von  Sckrenk 83 

Lumber,   Give  more  attention  to 115S 

Lumber.  Treated,   for  freight  cars 198 

Lyon.  B.  S.,  Bending  stirrup  brake  hang- 
ers in   a  bulldozer 493* 

Lyon     Metallic     Mfg.     Co.,     Pressed     steel 

equipment   for   shops  and  offices 356* 

M 

McAuUffe,  Eugene,  Certain  essentials  of  the 
fuel  problem    (Fuel  convention) 584 

HcCabe     Punch   &    Sliear   Co.,  J.    J..    Heavy 

punch    and    shear 106" 

McConway   &   Torley   Co..    Pivoted   tj-pe    D 

passenger  coupler    1729 

McConway  &  Torley  Co..  Trunnion  type 
coupler   and  yoke   connection 1654 

McKenna.  Roy  C,  Practical  information 
concerning   high   speed    steel 667 

McKernan.  E.  Jf.,  Standard  devices  for  lo- 
comotives   (Tool    Foremen's    convention).      613* 

McManamy,  Frank.  Address  of  (Fuel  con- 
vention)           328 

McManamy,    Frank.    Co-operation 190 

McManamy.     Frank.     Efficiency     in     railroad 

shops   ;'•;'"■    ^^^ 

McManamv,    Frank,    speaks   on   standardira- 

tion    (Sm.    Ill— Mecfc.)     1701 

McNamara,  J.  J..  Preservation  of  passenger 
car   roofs    (Master    Painters'   convention).      59/ 

Machine    shop    limits    output ^^^| 

Machine    tool    situation   abroad 285S 

Machine  Tfwls 

Boring  and  drilling  machine.  Horizontal, 

Morris    Machine    Tool    Co 350* 

Boring  machine,  Duplex  locomotive  rod, 

Newton  Machine  Tool  Works.  Inc..      342* 
Boring     mill.      Mult-Au-Matic.      BuUard 

Machine    Tool    Co 394*.  1690 

Boring  mill.    Horizontal,    Blomquist-Eck  ^ 

Machine    Co ;■•        48 

Centering    machine,     Xewton    Machine 

Tool    Works    620* 

Drill,    A    back    geared    upright    power, 

Buffalo    Forge    Co 677* 

Drill,    A    high    power    multiple    spindle. 

Defiance  Machine   Works 358*.  1690 

Drill,     Detachable     air,     Duntley- Dayton 

Co.     681* 

Drill.    Radial.    Silver    Mfg.    Co 682* 

Drill,  10-in.  power  bench,  Buffalo  Forge 

Co 3^3 

Drill,      26-in.      adjustable     head     gang, 

Barnes    Drill    Co -.•:•      ^5^. 

Drill.   28-in.   upright.  Aurora  Tool  Works     354 
Drill.     Heavy      duty      upright.      Fosdick 

Machine    Tool    Co 61/ 

Drill     Valvcless    air,    Keller    Pneumatic 

Tool   Co 353\    1691 

Drill    presses.     Portable,     Liberty    Tool 

Co 1619* 

Drilling    and    reaming     machines.    Elec- 
trical.   Hisey-Wolf   Machine   Co 348 

Drilling  machine.   Staybolt.  J.   B.    Hast>-     741 
Drilling  machine.  21-in.  vertical.  Weigel 

Machine    Tool    Co ■■      344* 

Finishing    and    buffing     machines.     Belt 

type,    Blevney    Machine    Co 345*,   1690 

Grinder,      Inserted     tooth      metal      saw, 

Simonds    Mfg.    Co 1520* 

Grinder,   Internal.   Heald  Machine  Co., 

362».   1690 
Grinder.    Lumsden    oscillating    tool,    Al- 
fred   Herbert.    Ltd 500* 

Grinder,    Motor    driven    double     holder 
I              drill.     Grand    Rapids     Grinding     Ma- 
chine   Co 391V   1691 

Grinder,     Motor    driven    profile.     Cleve-  ^ 

land    Milling    Machine    Co 357 

Grinder       Production      face,      Cleveland 

Machine    Tool    Co 740' 

Grinder.     Sectional     wheel     guide     bar, 

Bridgeport    Safety  Emery   Wheel    Co.      363 
Grinders,     Combination     motor     driven. 

Bridgeport   Safety  Emery  Wheel   Co.      354 
Grinding     machine.      No.      85      internal, 

Hcald    Machine    Co 557* 

Grinding      machine.       Rotary      surface, 

Heald    Machine    Co 1694* 

Jointer.    Portable  bench.    J.    D.    Wallace 

&    Co -      678* 

Lathe.     Convertible    heavy    engine     and 

turret.  Cincinnati  Lathe  &  Tool  Co..      367 
Lathe.     Four-spindle     automatic     turret. 
P.   W.   V*.  Automatic  Machine  Corpo- 
ration      ■:•-.•■■•■.     ^^^' 

Lathe.    Heavy    quick   change,    Cincinnati 

Lathe   &  Tool    Co •     741 

Lathe,    High    power   turret,    Warner   a 

Swasey   Co •  -  * " 

Lathe,     Motor     head    face.    Oliver    Ma- 
chinery  Co uii"  V  ".a;  ■  "i* 

Lathe.   Multi-Cut  service,  R.  K.  LeBlond 

Machine  Tool   Co •     618* 

Lathe,    Quick   change    engine,    for  small 

work.    Seneca    Falls    Mfg.    Co.,    Inc..      344 
Lathe,    20-in.    automatic    turret,    Gisholt 

Machine   Co ■■  •      368' 

Lathe    24-in..  with  low  motor  mounting, 

Bradford    Machine    Tool    Co .-    1694* 

Lathe,  36-in.  motor  driven  geared  head. 

Pittsburgh   Machine  Tool    Co 355 

Lathe.   96-in.    engine.  Wright  Works...     40; 
Lathes.     Automatic     turret,     in    railroad 

shops,   by  M.   H.  Williams 303' 

Page  numbers  under  1,000  refer  to  Railway  Mech 


Machine  Tools — (Continued) 

Milling     machine.    A    monster    vertical, 

Becker    Milling   Machine  Co 346* 

Milling  machine.  Heavy  duty  horizontal, 
Newton     Machine     Tool     Works    Co., 

Inc 374* 

Milling  machine.  Heavy  horizontal  con- 
tinuous.   Beaman    &    Smith    Co 352* 

Milling     machine,      Maximiller,      Kemp- 
smith    Manufacturing   Co 161* 

Milling     machine.     Ohio     tilted     rotary, 

Osterlem   Machine   Co 360»,  1690 

Milling     machine     with     special     attach- 
ment, Cleveland   Milling  Machine  Co.      377' 
Planer    and    jointer.    Hand,    Oliver    Ma- 
chinery   Co 678* 

Planer,    Extra    heavy    duty     or     special 

forge.    Cincinnati    Planer   Co 352* 

Planers.     Upright     generating.     Newton 

Machine    Tool    Works.    Inc 50* 

Saw,   A  power  metal,   with  two  speeds. 
W.     Robertson     Machine    &     Foundry 

Co 347* 

Saw,    Gravity    feed    band.    Napier    Saw 

Works.   Inc ;.      677* 

Screw    machines.    Interchangeable    unit, 

Foster  Machine    Co 744* 

Shaper.      20-in.      back      geared      crank, 

Springfield  Machine  Tool  Co 389* 

Shaper.  Constant  speed  motor  drive  for. 

Gould    &    Eberhardt 387*.   1690 

Shapers.    New    motor    drive    for    double 

spindle,    Oliver    Machinery   Co 107* 

Shapers,     Roller     bearing     countershaft 

for.  Queen  City  Machine  Tool  Co...  162* 
Machinists'  wages  and  working  conditions.  637 
Mabr  Mfg.  Co.,  Oil  fuel  rivet  forge  for  the  ^ 

repair   track    384 

Maintenance,    design    and    operation  of  elec- 
tric   roiling    stock    (Sec.    Ill— Mech.) 1787* 

Maintenance.    Draft    gear    design   and    «jen- 

eral    Foremen's   convention) 590 

Maintenance    of    freight    brakes.    Air    Brake 

Association    instructions    for 531 

Maintenance  of  freight  equipment,  by  H.  L. 

Shipman     -  •      191 

Maintenance  of  freight  equipment,  by  L.  K. 

Sillcox    :  ■ .      657 

Maintenance    of    locomotive    boilers.    Design 

and    (Sec.    Ill— Mech.) 1752 

Maintenance     problem.     The     tank     car,     by 

Paul    Bateman     647 

Maintenance,    Retrenchment   and 4095 

Mallesble  iron.  What  is  modern?    by  H.  A.  ^ 

Sch  wartz    •      479 

Manning.  Maxwell  S:  Moore,  Inc..  Hvid  oil 

burning    engine     .■ 1728 

Manson.    A.    J.,    Steam    versus   electric   loco- 
motives         133 

Marsh     Refrigerator    Service    Co.,    Creosote        _  ^ 

treatment    of  car  timbers 255 

Marvin    &     Casler    Co.,     Twin     screw     drill 

chuck    217* 

Master     Blacksmiths'     Association     proceed- 
ings          541* 

Master      Boiler      Makers'      Association     (see 

Boiler  Makers'   Association). 
Master    Car    &    Locomotive    Painters'    Asso- 

ciation   convention   proceedings 597,   60S 

Master   Car  Builders'  air  brake  defect  card, 

by   James  Elder    (Air   Brake  convention).      426* 
Master   Car  Builders'   interchange  and  load- 
ing   rules.    Changes  in 109 

M.-ister    Car    Builders'    rules.    Important    re- 
vision  of    299 

Master    Car    Builders'    rules.    Discussion    of 

(C.   I.  &  C.   F.  convention) 593.  649 

Mister  Car  Builders'  standard  hose  coupling 
and     packing     ring     gages.     Westinghouse 

Air   Brake    Co -.     496* 

Materials.     The     resistance     of.     by    G.    S. 

Chiles  and  R.  G.    Kelley 123*.   181*.  241* 

Mathews.  John  A.,  Modern  high  speed  tool 

steel   (.^.   S.  T.   M.) 489 

Mauer.    H.     P.,    Grinders     for     superheater 

unit    joinU    .•/■.■■•/■•;;/      ^ 

Mechanical    department.    A    unified,    by    W. 

U.    Appleton     130 

Mechanical    department,    U.    S.    R.    A..    Re- 
port of  Mr.  McAdoo  on  the  work  of  the.        69 
Mechanical    stokers    (see    Stokers). 
Mechanics    in      railroad     shops.      Vocational 

education   for    ,-••;■•      643 

Michael.    L.     P.,    A    special     valve    bushing 

design     .■■■;■.■•      ^^° 

Michigan  Central.  Trucks  for  handling  dnv- 

ing    wheel    tires 215 

Michigan   Machine  Co..  The  Rollway  pump.      553 
Milburn    Co.,    Alexander,    Carbide    lamp  and 

welding    torches     392*.  1691 

Miller.  E.   A.,  Blower  pipe  stand  for  round- 

houses     ■ ^^6 

Milling   machine    (see   Machine    tools). 
Milner.     B.     B..     Drawbar     pull-speed-cut-off 
calibration    as   an    adjunct    to    efficient    lo- 
comotive and  train  operation    (Sec.   Ill — 

Mech.)     1'66 

Milwaukee    Tank    Works.    Oil    storage    and 

prevention   of  waste  of  oil 393 

Minneapolis.    St.    Paul    &    Sault    Ste.    Marie, 
Converting  cross-compound  locomotives  to 

simple    "00 

Minneapolis.    St.   Paul   &  S.   S.  M.,   Shaping 

the  ends  of  track  chisels '37 

Mohun,    John    L.,    Injuries   from   locomotive 

failures     459 

anicat  Engineer:  those  over   l.OOO  refer  to  the  Daily 
non-illustrated  article  or  note;    I  communicauon. 


Moisture  content  of  wood.  Method  of  de- 
termining   the    717 

Morris   Machine   Tool   Co..   Horizontal   bor- 

ing    and    drilling    machine 350 

Motor     anchorage,     Adjustable.     Adjustable  ^ 

Anchorage    Co -•      357 

Mttor  drive  for  shaper.  Constant  speed, 
Gould    &    Everhardt 387*.  1690 

Motor     drive    for     radial     drill.    Simplified,  ^ 

American    Tool    Works    Co 349 

Motor  drive.  New.  for  double  spindle  shap- 
ers, Oliver  Machinery  Co 107 

Motors,   Fuse  sizes   for  shop 180 

Moving  pictures  and  fuel  conser%'ation 229§ 

Mudge  &  Co.,  Paint  remover 1729* 

Mudring  corners.   Making  tight,   by   Joseph 

Smith 1S4» 

Murdock,   John    C.   Inadequate   main    boxes. 

4l0t.    630t 

Murray,  E.  A..  Thermit  vs.  autogenous 
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sa*    677» 

National  Car  Equipment  Co.,  Rex  emer- 
gency knuckle    275* 

National    Railway    Devices    Co.,    Shoemaker 
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Newton  Machine  Tool  Works.  Centering 
machine    620 

Newton  Machine  Tool  Works.  Duplex  lo- 
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piston   valve    cylinders 674* 
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New   York   Central.    Steel    car    shop 315* 

Nicholson,  J.  M..  Locomotive  fuel  losses  at 
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Nisbet,  W.  C,  Reducing  the  labor  turnover    265 

Norfolk   &   Western,   An   improved   key  bolt 
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Norfolk     &     Western,     Boiler     check    casing 

with    gasket    joint 487* 

Norfolk    &     Western.     Reclaiming    bushings 
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Norfolk  &  Western.   Reclaiming  lower   head 

of    crosp-compound    air    compressors 206* 

Norfolk    &    Western,    Tool    for    cutting    dry 

pipe    holes   in    tube    sheets 737* 

North.  L.  A..  Eliminating  eye  injuries 
(General    Foremen's    convention) 603 

North.  L.  A.,  Maintaining  draft  gears  (Gen- 
eral   Foremen's    convention) 590 

North.  L.  A..  Welding  of  locomotive  cyl- 
inders   (General    Foremen's  convention)..      603 

North     Staffordshire,    Cast    iron    piston    rod 

packing    577* 

Northern      Pacific,    Air     brake      devices     at 

Brainerd    shops    96* 

Northern  Pacific,   Box  cars  built   by  the....        37* 
Northern    Pacific.    Changing   prairie  type   lo- 
comotives to   Mikado 695* 

Northern    Pacific,    Fuel    saving    methods    on 

the,  by  M.   A.   Daly 237* 

Number  and  compensation  of  railway  em- 
ployees         339 
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O'Connor,  M.  J..  The  lubrication  of  journal 

boxes     253 

O'Dea,  D.  J.,  The  safe  movement  of  explo- 
sives         533 

O'Donnclt.    T.    J..    Interchange     of     freight 

equipment     ^ 203 

Oil  conserver  for  bearings,  Industrial  Prod- 
ucts   Co 388" 

Oil  cup.  Simplex,  by  J.  H.    Hahn 642* 

Oil     engine.     Hvid,     Manning,     Maxwell     & 

Moore,  Inc 1728 

Oil  handling  apparatus.  S  F.   Bowser  &  Co.    1781 
Oil  house.   Fireproof  terminal,  by  Albert  P. 

Sharp    579* 

Oil   storage  svstera.   Lubricating,  Wayne  Oil 

Tank    &    Pump    Co..    Inc 373* 

Oil   storage  tanks.   Milwaukee  Tank  Works, 

Inc 393* 

Oil,    Substitute    for    lineeed.    by    A.    H.    F. 

Phillips    (Master  Painters'  convention)...      610 
Oils.     New     Lubricants    and    cutting,     Fiske 

Brothers   Refining  Co 384 

Oils.     The     field     for     substitute,    by     P.     J. 

Hoffman    (Master  Painters'  convention)..      611 
Oliver     Machinery    Co.,    Hand     planer     and 

jointer 678* 

Oliver    Machinery    Co..     Motor     head     face 

lathe    273* 

Oliver  Machinery  Co..  New  motor  drive  for 

double   spindle    shapers 107* 

Orders.  Car  and  locomotive,  in   1918 34 

Ordnance    exhibit.    The    array 1685* 

Osraer,  J.  E..  Depth  of  cut  for  wheel  lathe.      484* 
Ostbv   &   Co..   Inc..   Oscar  F.,   Davidsonized 

cast    tool    steel 371*,   1691 
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milling  machine   360*.  1690 

Otto.    Henr>'.     Heat    treatment    of    steel    by 
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tion)       615* 

Output  (see  also  Production). 
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Piecework  question.  The 229§ 
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Russia.  Railroad  mechanical  conventions  in 
by  A.  Lipetz  (Sec.  Ill— Mech.) ." 

Russian  built  locomotives,  Crosshead  pin  on 
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Stanley      93* 

Safety  appliances.  Handling  equipment  with 
defective,  by  M.   J.  Lacourt 718 

Safety  appliances.  Report  of  standing  com- 
mittee  on    (Sec.    Ill — Mech.) 1627 

Safety  Car  Heating  &  Lighting  Co.,  Sand 
on   axle   generator  belts 1522 

Safety   Car  Heating  &  Lighting  Co.,    Spring 

gear   drive    for   electric   axle  generators...    1692* 

Safety  Car  Heating  &  Lighting  Co.,  Styles 
in    lighting    fixtures 1520 

Safety   chains,    Eliminate  brake   beam 172§ 
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Safety  first,  by  B.  F.  Harris  (General 
Foremen's    convention)     601 
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Safety  non-slip  shoe  for  ladders,  by  A.  G. 
Johnson     540* 
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Scholarships.    Report   on    (Sec.  Ill — Mech.).    1502 
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Scranton.   1..  Grease  lubrication  of  locomo- 
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Screw  machine   ^See  Machine  tools). 
Seaboard     Air     Line,     Setting     locomotive 
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failed  to  make  good,  by  Harvey  De  Witt 

Woicomb ,••.:,•■■: 

Shop  management:    Who  are   the  real      live 

wires,"  storv  bv  .t.  .7.  Ten  Cate 311 

Shop.  New  York  Central  steel  car •>!= 

Shop  output.  Essential  factors  in  promoung. 

bv  George  W.  Armstrong ; •  •     ■>'•> 

Shop  output    schedule,   -\   locomotive    repair. 

by  H.   L.    Burrhus ;.  '"■' 

Shop     output.     Locomotive     repair, 

Gardner 


2S4S 
261  • 


211 


Henry 


335' 
661' 


263 
2295 


727 
288* 


Shop  practice  at  Transcona.  by  S.  Lewis... 
Shop  production  methods.   C.  P.   R.,  by  t. 

T.  Spidv   •  ■  ;.■ ' ' ' 

Shop    record    and    management    condiUons, 

Unified     .- ■, ■ : 

Shop  scheduling:  The  piecework  question... 
Shnps,     Efficiency     in     railroad,     by     Frank 

McManamy     

Shops.  The  new  B.  S:  O.  Gienw_ood 

Shops.  West  Burlington.  C.  B.  &  Q 


Shop  Kinks 

Acetvlene  generator.   Southern  Pacific. . 
Attaihment    for    bending    stirrup    brake 

hangers  in  a  bulldozer.  C.   B.  s  u. . 
Chuck  for  increasing  production  on  bolt 
lathes.  C.  C.  C.  &  St.  L. ........ ... 

Clamp     for     boring     mills,     A     tire,     by 

H.    L.    Lingo ," k' "'■'"' 11 

Clamp.    Straightening    and    flanging,    by 

1.    V.    Henry ,••■.■,•.•;.; 

Crane  for  front  end  work.  A  light 

Cranes.  Enginehouse i'.'i:' 

Cutters  for  boiler  and  superheater  Hue 

holes.  E.  P.  &  S.  W. . , •  •■  ■ 

Device   for  drilling  driving  wheel,  hubs, 

C.   P.  &  Q 

Device    for 'fitting    rocker   shaft   boxes, 

D    &   I.   R .'••u      r 

Device     for     sharpening     track     chisels, 

M.  St.  P.  &  S.  S.  M ;,■•:••, 

Devices     for     air     brakes     at     Brainerd 

shops.  Northern  Pacific 

Devices  for  lifting  tires... '..■'.'j 

Dies  and  plungers  for  making  castellated 

nuts.    Canadian    Government    Railways 

Dies    for     forming    bolster    diaphragms, 

Canadian    National    Railways 

Dies    for    forming    brake    hanger    eyes, 
Canadian  National    Railways......;.. 

Dies  for  forming  hinge  butts.  Canadian 

National     Railways     :''i.'W 

Dies  for  forming  hub  liners  on  the  bull- 
dozer, E.  P.  &  S.  W L- ■■.■.■■ 

Dies    for    making   claw-    bars,    Canadian 

Government    Railways ., 

Dies    Forging  machine,  for  superjeater 
element  tubes.  E.  P.  &  S.  W..    ..... 

Dies.  Washer  punching.  Canadian  Pacific 
Fitting    for    the    injector    repair    bench, 

A  convenient C"  j"  c 

Fitting  used   to   reclaim  lower   head   ol 
cross-compound    air    compressors.    ^. 

&  \V : 

Furnace  for   brazing  copper   pipe...... 

Grinders    for    superheater    unit    joints, 

Cuba   Railroad    

Guard    for   hose    reels....... •„••.:' 

Guards,   safe,   in   railroad   shops,   boulb- 

ern  Pacific ............;.. 

Indicator    on    tail    stocks    for    turning 

taper  bolts.  C.  C.  C    &  St.  I--  ■  v  ■  ^i,- 

Jack    for  lifting  wheels.  .\ir,  by   C.    W. 

Schane     ■-•-,• 

Jig    for   drilling  holes   in   coupler   pins, 
Canadian  National  Railways 


738* 

493* 

210* 

547* 

216* 
326* 
205* 

725' 

259* 

102* 

737* 

96* 
319* 

150* 

661* 

661* 

661* 

736" 

ISO' 

726* 
612" 


206" 
539" 

214' 
738' 

93' 

210' 
493' 
662' 
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shop  Kinks — (Continued) 

Jig    for    making    he-xagonal    nuts.    Can- 

adian   Government    Railways 150 

Jig  for  milling  throttle  lever  quadrants,     

E.  P.  &  S.  W '25* 

Jigs  for  reclaiming  locomotive  guide 
T,ar5.  E.   P    &  S.  W 27a* 

Machines  for  reclaiming  bull's-eye  lubri- 
cator  glasses.  A.  T.  &  S.  F '^ 

Reamer  for  reseating  joints  in  super- 
heater damper  cylinders.  .\.  T.  & 
S.  F.   (Tool  Foremen's  convention)  . .     616 

Screen,  .-X  locomotive  sand  bo.x,  A.  T. 
&  S.  F =25* 

Shoe  for  ladders.  Safety  non-slip,  Du- 
luth  S:  Iron  Range ■  .      540 

Stand,  blower  pipe,  for  roundhouses,  by 
E.  A.   Miller ■     ''l^ 

Stand  for  air  pumps.  A  convement, 
E.  J.   &  E ■• 

Tamp.     Pneumatic,     for     Thermit     weld 

molds     260* 

Tool  for  cutting  dry  pipe  holes  in  tube     ^ 
sheets.  N.  &  W •. ;..     '37* 

Tool  for  removing  and  reapplying 
dowels  in  reversing  valve  bushings, 
bv  J.    A.   Jesson 487 

Tool     for    reseating    lubricator    throttle 

valve.  A.  T.  5:  S.  F  (Tool  Foremen's  ^ 

convention)     _. .  . . .      616 

Tool  for  reseating  non.lifting  injector 
throttle  valve.  A.  T.  S:  S.  F  (Tool 
Foremen's  convention) 614 

Tool  for  reseating  throttle  ram  seat  for 
CThicago  lifting  injector.  .'\.  T.  &  S.  F. 
(Tool  Foremen's  convention) 616 

Tools  for  reclaiming  bushings  for  9'_;- 
in.     air    p-.;mp     reversing    valves,     N. 

Tools  for  repairing  air  brake  parts.  .A. 
T  &  S.  F.  (Tool  Foremen's  conven- 
tion)       614" 

Tools  for  reseating  blowoff  cock,  A.  T. 

&  S.   F.    (Tool  Foremen's  convention)      615 
Tools    for    reseating    boiler    checks,    A. 
T    &  S.   F.    (Tool  Foremen's  conven- 
tion)      •      614* 

Truf-k     for    emergency     car    repairs.     .\ 

supply.  C.  M.  &  St.  P 252* 

Trucks  for  handling  driving  wheel  tires, 

Michigan    Central 215 

Side    bearing.    Drex*?!    multiple    roller,    Chi- 

cago  Railway  Equipment  Co 1522 

Sillcox.  L.  K.,  Maintenance  of  freight  equip- 

ment     657 

Silver  Mfg.    Co..   Radial  drill 682* 

Simonds    Mfg.    Co..    Inserted     tooth      metal 

saw  grinder • • ^  ,^R. 

Smith,    Joseph.    Electric    welded    patches 340 

Smith.     Joseph.     Making     mudring     corners 

tight      ;     '54 

Smith's  Inventions,   Inc.,  A  kerosene  torch 

for  preheating  ',■  '.'p"  ' 

Smoke  prevention.  Fuel  economy  and   (Sec. 

Ill— Mech.)     1'39 

Smokebox    blower    fitting.    Automatic,    Barco 

Mfg.  Co , .-,^  17'S 

Smooth-On     Mfg.     Co..    Handy    kinks    with 

iron  cement    ^^' 

Sneck.    H..    Location    of   train    pipes   on    the 
front   of  the   locomotive. ............ ...     236 

Snow  fighting  equipment    (Sec.    Ill— Mech.)    1;08 
Soldiers.    Employment    of    returning.  .....  .  .        6US 

Soot  cleaner  swivel  head.  An  air  tight,    vu|. 

can    Soct    Cleaner  Co ■  .  .  ■      378 

Soot.   Remove,   by   burning  salt,   U.   S.    Fuel 

-Administration     •  ■ .  ■        69 

Southern  Pacific.   ,'\cetylene  generator.   Sac-     _ 

ramento    shops    .".''"j     ' 

Southern     Pacific,     Safeguards     in     railroad 

shops     ■  ■  -  -. J,-  •       ^3 

Southern   Railway  Supply  &  Equipment  (.0., 

Scarritt    Simplex    Coach    seat j'-'f.'   "" 

Southern     valve     gear.     Setting,    by     L.     D. 

Freeman     •/  •  ■ '  y  i ',• '     "' 

Southern  Wheel  Co..  Reinforced  flanges  for 

freight    car    wheels .•■,'" '/-iV 

Specifications    and    tests    for    materials    (M. 

C.    B.)    (Sec.    Ill— Mech.) .-■,•■•/,•,'   '5''' 

Specifications    and    tests    for    materials    (M. 

>f.)    Report  on    (Sec.   Ill— Mech.)  ...... .    1747 

Specifications    for    plates    for    forge    welding 

in  tank  car  construction   (..\.   S.  T.    .M.)..      4// 
Spidy.    E.    T.,    C.    P.    R    shop    production 

methods ■ .  •. ,-    ■„-.■;.•     "° 

Spring    forming   machine.   1  niversal  elliptic, 
Joseph  T.  Ryerson  &  Son. ...........  •■-     366 

Spring    making    and     repairing,    by    J.     W. 

Russell    (Blacksmiths'    convention) S4-J 

Springer.     J.      F..     The     casehardening     of 

steel  073,     /it 

Springer.    J.    F..    The    gas   welding   of  thi_n     ^^^_ 

Springfiel'dMa'chine    f  ooi    Co..    20    in.    back 

geared    crank    shaper     .  . . ■■■■  ■     38^ 

Stake  pockets.   Collapsible.  Damascus  Brake 

Beam  Co ,;  ' ' ' 'i' 'C"  "-X  ;  '  ' 

Standard    Car    Truck    Co..    Barber    /0-ton 

truck  ^'° 

Standard' equipment,  V.  S.  R.  A.   (see  Cars 

and  Locomotives).  ^        „       i. 

Standard    Railway   Equipment    Co..    Murphy 

Solidsteel    olate    roof -■-    "»' 

Standards    and    recommended    Practice     (M. 

C.  B.)   Report  on  (Sec.  Ill— Mech.) .... .   1503 
Standards       and       recommended       practice 

(M.  M.)    (Sec.   Ill— Mech.) I™5 

amcot  Etieiriecr;  those  over  1,000  refer  to  ^i"=.DMy 
nonilluslrated  article  or  note:    J  communication. 


Standards,  Keep  up,  on  new  work. ....      I72§ 

Standards,   The   subtlety   of,   by    Millard   F. 

Cox    ,  "I 

Standardization,   Locomotive .    10^08 

Standardization.     Mr.     McManamy     speaks 

on    (Sec.    Ill— Mech.) 1?01 

Standardization   in    England.    Equipment 615 

Standardization  in  France  and   Belgium 463 

Standardization    of    painting    railway    equip- 
ment     is      necessary.      What?         (Master 

Painters'    convention)    W i- '  ' 

Standardization   cf  Tools,    by    E.   J.    McKer- 

nan  (Tool  Foremen's  convention) 614 

Standardization,  Progress  and   :."'\ 

Stanley     Frank    A..    Safeguards    in    railroad 

shops    ijois 

Statistics  of  exports .- .- -.    i^:"* 

Stays     Proper   methods   of   threading    r.adiai, 
and    tapping    the    holes    (Boiler    Makers 

convention)     .;;  "," " ' ', 

Staybolt   ends.   Culling  off    (Boiler   Makers 

convention  I     2oi « 

Stay-bolts,   Deflection   of •■     691» 

Slaybolts.     Deflection     of.     by     George     L. 

Fowler     ■; '"' 

Staybolts.  New  designs  of  flexible,  Flannery 

Bolt  Co -a; ;■?.■■  "-^ 

Steam    heat   end   valve.   Packless.   Gold  <-ar 

Heating   &   Lighting  Co •,',,"•« 

Steam     pipes.    Insulating    train,    by    W.    N. 

.•\llman    a"  V '■ ^4e  tW* 

Steel,  Casehardening  of,  by  J.  F.  Springer.675.  731 
Steel,   Cast   tool,    Davidson   Tool    Mfg.    Co.. 

3/1   ,   1691 

Steel   cutters.    High   speed,    Chrobaltic   Tool 

Co I'3u 

Steel'  ends  and  steel  roofs.  Durability  of. . .      478 
Steel.    Heat    Irealment    of,    by    electric    fur- 
naces,   by    Henry    Otto    (Tool    Foremen  s 

convention)     .cIb 

Steel.   Modern   high   speed • .     456S 

Steel.    Modern    high    speed    tool,    by    John 

A.  Mathews  (A.  S  T.  M.l 489 

Steel        Practical       information       concerning 
high   speed,   bv    Roy   C.    McKenna    (Steel 

Treater.s'  convention)    -■•,■/. 5?;. 

Steel    Seminole  tool.  Ltidlam  Steel  Co.....     274 
Steel"  Treaters"   Society   convention   proceed- 

ipgg    663 

Stelllte  ^'^^ 

Stephenson    valve    gear.    Setting,    by    L.    D. 

Freeman   ■,;,"•  'A:  -■ ' 

Sterilizer.    A    portable    steam.    West    Disin- 

fecting  Co ;  •  • .-,-"j'    "" 

Stock.  H.   H.,   Storage  of  coal  by  railroads 

during    1918     -. :--,-■ -•,•••      ■'35 

St.iker.  Jlechanical,  Elvin  Mechanical  Stoker 

Co ^^^ 

Stokir.  The  ultimate  locomotive 456 

Stoker-fired    locomotives.    Economics    of....    173511 
Stokers    on     modern     locomotives.     The    ad- 
vantages   ot    (Traveling    Engineers     con- 
vention)    ^■■■■■■,"/b — ;it" 

Stokers.   Report   on   mechanical    (Sec.   Ill — 

Mech.)     -;;"u"'."',"i"    ' 

Stoking     of     locomotives.     Mechanical,     by 

W.  S.  Bartholomew •     465 

Stone     Franklin     Co..     Car     lighting     equip- 

ment     173- 

Storage    of    coal    bv    railroads    during    1918, 

by  H.   H.   Stock  (Fuel  convention) 43j 

.'Stores    department.    Injustice    to 565| 

Story  writing  contest,  announcements. .  .627S,  6918 
Slory:    How    Toe    Harris    saved    his    job,    by 

A.  I.  Ten  t^ate :  ",'•■,■  '.,••.••;• 

Storv:     When    the    sewing    circle    failed    to 

make  good    bv   Harvev   DeWitt  Woicomb     153 
Storv:    Who   are    the    real    "live    wires?"    by 

A.'  I.  Ten  Cafe 311 

Strainer.  -Air   pump •        '» 

Strauss  &  Buegeleisen.  Goggles  for  shop  and 

locomotive   men    388 

Strike.   The  shop  craft.  ...................  .      457S 

Sturmer.    G   W..   A  cylinder   lubricator  filler     446 
Suggestions    for    the     Mechanical    Section, 

Constructive 17361 

Sullivan     Machinery     Co..     -\ir    compressor 

with    plate   t\-pe   valves 351 

Sullivan    Machinery    Co..    Utility    steam    or 

compressed  air  hammer 3, 2  ,  445 

Superheated    steam    locomotives.     Carboniza- 
tion  in   valve   chambers  and   cylinders   of, 
bv  F.  P.  Roesch   (Sec.  Ill— Mech.) .....  .   1762 

Sup'erheater    damper    cylinders.    Reamer    for 
reseating,     by     E.  .   T.      McKernan      (Tool 

Foremen's  convention)    616 

Superheater     element     tubes.     Forging     ma. 
chine    dies    for    manufacturing,    E.    P.    A: 

S.   W ■■.-, • "' 

Superheater    for   stationary   boilers.   Locomo- 

rive    Superheater   Co.... 554 

Superheater   locomotives.   Pyrometers  for. .  .    1736S   < 
Superheater    locomotives.    Report    on    (Sec. 

Ill— Mech.)   A-.':''i""iL'   " 

Superheater    unit    joints.    Grinders    for,    by  ■ 

H.  P.  Mauer. • %\%.   ' 

Supervision:  The  piecework  question ..  .      £if% 

Super\-isor's  responsibilities  to  the   store  de. 
'  partment.  The  air  brake,  by  W.  H.  Clegg  . 

(.\ir  Brake  convenrion) 428 

Supply    companies.    Government  s    debts    to  ,  ' 

railw-av    149Zj 

Supiily    'Manufacturers'    Association    exhibit. 

The"  Railway :-•■-•■■■•.,■•■    \V?.. 

•        Snpplv  Manufacturers'   Association,   Railway  1455 
Supplv  men.   Mr.  Tyler's  tribute  to  the...  .    I69S8 
Sypho'ns  for  locomotive   fireboxes.  Thermic.        598 

Railway  Age.    *  Illustrated  article;    §  editorial ;  t  short. 
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Tamp,  Pneumatic,   for  Thermit  weld  molds.      260* 
Tapping    attachment.    Automatic,    Wahlstrom 

Tool   Co 383* 

Tatum,  J.  J,,  Car  inspection  and  maintenance     201 
Teamwork    of    enginemen    and    firemen,    by 

M.   A.    Daly    (Fuel  convention) 422 

Tell-tale    holes,    Application    and    drilling   of, 

(Boiler    Makers'    convention) 334 

Ten  Cate,  A.  J.,  How  Joe  Harris  saved  his 

job    211 

Ten    Cate,    A.    J.,    Who   are   the    real    ''live 

wires?"    311* 

Tender   tanks  need  stronger  bracing 227§ 

Tender  truck  journals,  Bearing  pressures  on     628| 
Tenders,  Advantages  of  large  water  capacity 

for    457§ 

Tenders,        Bracing        locomotive        (Boiler 

Makers'   convention) 441* 

Test  department.   Economy  and  the 627% 

Testers.   Air  Eages  and,   Ashton    V'alve   Co..    1470* 

Tests,    Efiuipnient    for    terminal    brake 17S3§ 

Tests      for      materials.      Specifications      and 

(Sec.    ill — Mcch.)     1594,    1747 

Thermit  welding    (see  Welding) 

Thomas      Spacing     Machine     Co.,     Multiple 

punch    for    ear    underframes 385* 

Tidswell,  W.  F..  Car  wheels  and  their  de- 
fects          719" 

Tinware,  Spot  welding  railroad,  Illinois  Cen- 
tral          151* 

Tire    lifting    devices 319* 

Tires,    Trucks    for    handling    driving    wheel, 

Michigan    Centra!     215* 

Tollerton,    W.    J.,    Address    of    (Sec.    Ill— 

Mech.)    1699 

Tollerton.    W.    J.,    Chairman,    (Sec.    Ill— 

Mech.).    A.    R.    A 1738 

Tonnage  and  fuel  consumption.  Equated,  by 

R.    N.    Begien    (Fuel   convention) 464 

Tonnage,  Adjusting,  for  average  speed  of  12 
miles  an  hour  (Traveling  Engineers'  con- 
vention)          570 

Tonnage    rating.    Report   on    train   resistance 

and    (Sec.    Ill — Mech.) 1793 

Tool    equipment.    Small,    William    Brewster 

Co 1780 

Tool  for  expanding  and  flaring  boiler  tubes, 

J.    Faessler    Mfg.    Co 389* 

Tool  Foremen's  Association  convention  pro- 
ceedings      613*.    725* 

Tool    holder,   Forged-Cutter,  J.   H.   Williams 

&  Co 680* 

Tool  holder.  New  design  of  set  screw.  J.   H. 

Williams  &  Co 375* 

Tool  section.  New 284§ 

Tool  steel   (see  Steel) 

Tool  temnerinc  furnace.  Electric,  Westing- 
house   Electric  &    Mfg.   Co 300* 

Tools,  shop  made   (see  Shop  kinks). 

Tools,     Standardization     of,     by     E.    J.     Mc- 

Kernan    (Tool    Foremen's  convention)  ....      614* 
Torch    for    preheating,    A    kerosene.    Smith's 

Inventions,     Inc 365* 

Torch,  Portable  heating.  Liberty  Tool  Co..  1619* 
Torches,  Rego  welding  and  cutting,  Bastian- 

Blessing    Co 556 

Torches,  Welding.  Alexander  Milburn  Co..  1691 
Track  curvature  in  car  design,  by  Albert  H. 

Lake,    Jr 257* 

Tractor,    Liberty    Steel    Products   Co 1722* 

Tractors,  Electric,  Elwell-Parker  Electric  Co.  1521* 

Train  lighting  (see  Lighting). 

Train  line  connectors    (see  Connectors). 

Train  pipes.  Location  of.  on  the  front  of  the 

locomotive,    by    H.    Sneck 236* 

Train  resistance  and  tonnage  rating.  Report 

on     (Sec.    Ill— Mech) 1793 

Training    for    car    department    men 1656§ 

Transformer     for     lead     burning,     Portable, 

General   Electric  Co 380* 

Transveyor.  New  type  of.  Cowan  Truck  Co.       51* 

Traveling  engineers.  The 510§ 

Traveling  Engineers'  Association  convention 

proceedings   77,  569* 

Truck.    Barh;r   70-ton,    Standard    Car   Truck 

Co 1780* 

Truck  for  car  j'acks,  L^nion  Connector  Co..  .  1692* 
Truck  for  cars  of  70  tons  capacity,  Betten- 

dorf  Co 1469* 

Truck    for  emergency  repairs,  A   supply,  by 

A.  J.  Kipp 252* 

Truck.    Four-wheel    drive    auto,    Four-Wheel 

Drive    Auto    Co 1734* 

Truck,    industrial,    A    new    type    of.    Cowan 

Truck    Co 51* 

Truck    side  hearing,   Drexel   multiple  roller, 

Chicago   Railway   Equipment   Co 1522* 

Truck  side   frames.  Safe  limits   for  welding, 

by    W.    W.    Warner USJ* 

Trucks.  Electric,  Elwell-Parker  Electric  Co..  1521* 
Trucks,  Report  on  car  (Sec.  Ill — Mech.)..  1644* 
Tructractor.    Clark.    Liberty    Steel    Products 

Co 1722* 

Tubes  (see  Boiler  tubes). 

Tuco     Products     Corporation ,     North     Pole 

sanitary    drinking    fountain 1781 

Tuco  Products  Corporation,  Trap  door  plate.  1724* 
Turntable  of  unique  design.  A,  Pennsylvania 

Railroad    329* 

Tyler.  W.  T.,  Address  of  (Sec.  Ill— Mech.) 

1659,  1713 
Tynan.  J.  B.,  Welding  locomotive  cylinders.      540* 
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u 

Union  Connector  Co.,  A  truck  for  car  jacks.    1692* 
Union    Connector    Co.,   Automatic  train   line 

connector    1 727* 

Union  connection.  Special  metal.  Vapor  Car 

Heating  Co.,  Inc 1620* 

L^nion  Metal  Products  Co.,  National  car  door  1782 
Union   Railway  Equipment  Co..  Refrigerator 

car   specialties    1472* 

Unit     Railway     Car     Co.,     An     oil-burning, 

steam-propelled    Unit    railway    car 1473* 

United  Hammer  Co.,  Power  hammer  guard.      681* 
United  Railways  of  Yucatan,  Storage  battery 

cars     247* 

U.    S.    Convertible    Car    Co.,    A    convertible 

stock  car   579* 

U.    S.    Light    &    Heat    Corporation,    Portable 

and   stationary   electric   arc 1476* 

Universal    Packing    &    Service    Co.,    Spring 

journal    box    packing 1621* 

LTnland,    H.    L.,    Electric   arc    welding  appa- 
ratus           483 


Vacuum  brakes    536 

Valve.    Automatic  self-draining   globe,   by   J. 

H.  Hahn    488* 

Valve    bushing    design,   A   special,   by    L.    P. 

M  ichael    438* 

Valve,  Collapsible  equalizing  piston  for  H-6 

automatic.  Westinghouse  Air  Brake  Co...      680* 

Valve,     Combination     pressure     and     vapor. 

Gold  Car  Heating  &  Lighting  Co 1620* 

Valve   cylinders.   Patching   piston,   N.    Y.    C. 

&    St.    L 674* 

Valve     for     non-lifting     injectors.     Balanced 

lever,  William  Sellers  &  Co.,  Inc 1802* 

Valve  gear  for  standard  locomotives,  Pilliod 

,  Co 1734 

Valve    gear    on    French    locomotives.    Types 

of,  by  W.  G.  Landon 523* 

Valve  on  tank  cars.  The  bottom  outlet,  by 
A.   W.   Gibbs   (Sec.   Ill— Mech.) 1663 

Valve,  No.  4  brake  pips  vent.  Westing- 
house  Air  Brake  Co 745* 

Vnive.  Packless  steam  heat  end.  Gold  Car 
Heating   &   Lighting   Co 1733* 

Valve     setter.     The 509§ 

y^alve  setter.  What  about  the? 629§ 

Valve  setting  and  its  effect  on  fuel  con- 
sumption, bv  J.  W.  Hardy  (Fuel  conven- 
_tion)    515' 

Valve  snap  rings  and  piston  surfaces.  Use 
of  bronze  for.  and  bull  rines  in  large 
cylinders,  by  C.  E.  Fuller  (Sec.  Ill— 
Mech.)    1791» 

Valves  Setting,  locomotive,  by  L.  D.  Free- 
man       669* 

Valves,     Shipping     caps     for     Westinghouse 

type    of  triple.  Westinehouse  Air  Brake  Co.      558* 

Vanadium-Alloys  Steel  Co.,  High  speed  steel 
countersinks    396* 

Vapor  Car  Heating  Co.,  Inc..    Special  metal 

union    connection    1620* 

Victory  Loan,  Railroad  employees*  subscrip- 
tions to    328t 

Vincent.  H.  S.,  locomotive  feedwater  heat- 
ing            44* 

Von  Schrenk.  Dr.  Hermann,  Lumber  for  car 

construction    85* 

Vulcan     Soot     Cleaner     Co..     An     air     tight 

soot   cleaner  swivel   head 378* 

w 

Wage  agreement,    Shop   employees' 637,  692§ 

Wage  case.  Shop  craft 244 

Wage  increase  refused.  Shopmen's 517 

Wage   increases.    Dissatisfaction  with 117§ 

Wage  increases.  Supervising  foremen  receive  1§ 

Wage  order.  Interpretation  of 32,  79,  126 

Wage   payment.    Fundamentals  of 297* 

Wage  systems  and  shop  efficiency 567§ 

Wages    of   railway    shop   employees 1 16§ 

Wi»ges,    Japanese    laborers' 709t 

Wages:       A    bright    spot    in    the    industrial 

world     S09§ 

Wages:      Shopmen  to  take  strike  vote 470 

Wages:    The   issue    before  the   shop  crafts..  51J5 

Wages:      The   shop  craft  striks 457§ 

Wahlstrom  Tool  Co.,  Automatic  tapping  at- 
tachment      383* 

Wallace  &  Co.,  J.  D.,  Bench  saw  for  wood- 
working   shops    217* 

Wallace  &  Co..  J.  D.,  Portable  bench  jointer  678* 
Wallace  Supplies  Mfg.  Co..  A  powerful  hand 

operated    oar    cutter .  - .  ^ 359* 


Walschacrt    valve    gear.     Setting    by    L,     D. 

Freeman    

Wanamaker.    E.,    Illumination    of    the    rail- 


way   car 


669* 
587 


Wanamaker.  E..  Safety  precautions  for  han- 
dling oxy-acetylene  apparatus,  by  E. 
Wanamaker     1 60 

War:    Our    '■ail way    forces _  abroad 19* 

Warner,    W.    W.,    Safe    limits    for    welding 

truck    side    frames 118J* 

Warner    &    Swasey    Co.,    High    power    turret 

lathe     739* 

Waste  plug.  Should  the  front,  be  retained..      692§ 

Water  capacity.  Advantages  of  large,  for 
tenders    457§ 

Watters,  R.  J..  Holding  standing  freight 
trains  and  cars  on  grades  (Air  Brake 
convention)     426 


Wayne    Oil    Tank   &    Pump    Co.,    Inc.,    Stor- 
age  systems    for    lubricating  oils 373* 

Wear,   Limit  of.   for  steel  wheels 437* 

Weigel     Machine    Tool    Co.,    21-in.    vertical 

drilling  machine    344* 

Weighing     devices.     Automatic     coal      (Sec. 

,„^ii— ^lech.)      1708 

Weld,   Large  oxy-acetylene.  in  Pennsylvania 

shops,    by  J.    F.    Chandler 599* 

Weld   molds.    Pneumatic   tamp  for  Thermit,      260* 

Welds.    Efficiency    of    oxy-acetvlene I8t 

Welded  firebox  seams.  Failure's  of....  691S 

Welded   patches,    l-.lectric,   by  Joseph    Smith.      340' 

Welder    in    locomotive    repairs.    The 

Welders,   An   instruction   school    for  electric 

Lincoln    Electric    Co 

Welders.     Portable    and     stationary     electric 

arc.  U.  S.  Light  &  Heat  Corporation    

Welding,  Acetylene  (Boiler  Makers'  conven- 
tion)      

Welding  and  cutting  torches,  Reeo!  Bastian- 

Rlessing     Co 555 

Welding   apparatus.    Electric    arc,    by    H.    L. 

Lnland    483 

Welding    apparatus.    Portable    oxv-acetylene"      598' 
Wcldint:    apparatus.    Safetv    precautions    for 
n.^?n*^''"*^  oxy-acetylene,  "by  E.  Wanamaker     16C 
Welding  .\ntngenous  at  Albuquerque,  by  H. 

Louis    Hahn     271 ' 

Welding,    autogenous.    Fundamentals    iii !  ! . . 
W  elding,  .\utocenous.  of  cylinders  and  other 

parts,  by  J.  T.  Leach    (General  Foremen's 

convention)      

Welding.  Autngenous.  at  Al'ouquerque,  bvH. 

Louis    Hahn    485" 

Welding  equipment.  Zeus  alternating  cur- 
rent.   Gibb    Instrument    Co 376' 

WeMing,    Gas.    of    thin     plates,    by     J.      F, 

Springer     207" 

Welding,   Gas,    spring  bands,   .\tlantic    Coast 

Line    

Welding      Hydrogen    gas    for    cutting    and. 

Carbo-Hydrogen    Co.    of   America 683* 

Welding  m  tank  car  construction.    Specifira- 
„,H**"-^   ^°I  P'ates  for  forge    (A.   S.   T.    M.)      477 

Welding,  Limitations  of 565| 

Welding     locomotive    cylinders,    by    J.  '  B. 

Tynan    . 

Welding   of    locomotive   cylinders,    by    L.    A. 

North    (General    Foremen's    convention)  .  . 
Welding     outfit.     The     Plastic-Arc.     Wilson 

Welder  &  Metals  Co 

W-^Ming,    Pedestal    cap    relined    by    A.    "w. 

Conway    

Welding    piston    valve    cylinders,    N.Y.'c 

Welding  problems,  Oxy-acetylene.'  *  by  W. 
L.    Bean    

Welding    sets.    General    Electric    Co........    1653 

Weldine  Spot,  railroad  tinware.  Illinois 
Central     151* 

Welding.     Thermit    vs.    autogenous,    by    W. 

L.    Bean    630'^ 

Weldine,     Thermit    vs.     Autogenous,    by    E. 

.■\.    Murray     410t* 

Welding     torch.      Water-cooled,    for     heavy 

work.    Admiral    Weldine   Machine    Co 383* 

Welding  torches.  "Cut-weld"  and  equal  pres- 
sure.   Alexander    Milburn    Co 392* 

Welding    truck     side     frames,     bolsters    and 

arch    bars     (Sec.     Ill — Mech.) 1599* 

Weldine  truck   side    frames.    Safe  limits   for, 

hy    W.    W.    Warner IlSt* 

West      Disinfecting      Co.,      Portable      steam 

sterilizer        1519* 

Westinehouse  Ait  Brake  Co.,  Collapsible 
equalizing  piston  for  H-6  automatic  brake 
valve     680* 

Westinehouse  Air  Brake  Co..  M.  C.  R. 
standard  boss  coupling  and  packinR 
ring     cages     496* 

Westinghouse    Air    Brake    Co..    No.    4    brake 

rine     vent     valve 745* 

Westinghouse  .\\t  Brake  Co.,  Parasite  res- 
ervoir   governor    ](»7" 

Westinehouse  Air  Brake   Co..    Shinpine  caps 

for  Westinghmise    type   of   triple    valves..      558* 

Westinghouse  Electric  ^t  Mfg.  Co..  Elec- 
tric    tool     tempering    furnace 300* 

■^Viieel    arrangement    and    bniler    proportions     I"3^ 

\^rheel    committee's   report.   The I575S 

Wheel     hubs.     Device     for     drilling    drivine. 

C.    B.    &    Q .;     259* 
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215* 
1476* 
442 


59f 


604 
612 


268* 
444* 


540* 
603 


617* 
662* 


674* 
97* 


719* 
408S 


Wheels  and  their  defects.  Car.  by  W.  F 
Tidswell      *, 

Wheels.    Condemning    limits    for    steel 

Wheels.  Limit  of  wear  for  steel 437* 

Wlieplc.    Reinforced    flanges    for  freight   car, 

Soi'thcrn    Wheel    Co 1522 

Wheels.    Report   on   car    (Sec.    Ill — Mech.).    1590* 

W'heelinp   S:  Lake  Erie,  Welding  locomotive 

cylinders      540* 

W'l'tine     Foundry     S:     Equipment     Co..     An 

efficient    coal    handling    apparatus 390* 

Whiting  Foundry  &  Equipment  Co..  Quick- 
acting  device  for  unwheeling  coaches. 392*.  1691 

Williams    &    Cc..    T.    H..    New    design    of   set 

screw    tool     holder 375» 

W'illiams,    M.     H..    Automatic    turret    lathes 

in     railro-id     shops 303* 

Williams.      M.      H.,      Machining     locomotive 

driving    boxes    155* 

Williams  &  Co..   Forged  Cutter  too!  holder.     680* 
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Wilson  Welder  &  Metals  Co..  The  Plastic- 
Arc    weldit^g    outfit 617' 

Window    that    will    not    drop.    Car,    O.    M. 

Edwards    Co 1519* 

Wine    Railway    Appliance    Co..    Drop    door 

mechanism      1469* 

Wolcomh.  Harvey  DeWitt.  When  the  Sew- 
ing  Circle   Failed  to  Make   Good 153 


Woinble,  J.  W.,  Draft  gears  (General  Fore- 
men's   convention)     ^. 590 

Women  employees  reduced.  Number  of....     471 

Women    railway    employees 149 

Wood.   Method  of  determining  the  moisture 

content    of     "17 

Worthington     Pump     &     Machinery     Corp., 


An  open  type  locomotive  feedwater  heater. 

495*.  555 
Wright  Works,  A  96-in.  engine  lathe 497* 


Yates.  L.  L.,  Modern  refrigerator  equipment     481 
Y.    M.    C.    A.    extension.    Railroad 227J 


APPOINTMENTS  OF  RAILWAY  OFFICERS 


Federal   Administration   Appointments 

Bramlette.     S.     A 54 

Chambers,    C      E 54 

Clififord,    E.    A jf 

Duffy,    A.    F I'l 

Freeman.    C.    M 54 

Gaines.    F.    F HI 

Marquise,    F.    W 54 

Turner,    J.    C HI 

General 

Anderson,    H.    P 222,  449 

Barnum.    M.    K 222 

Bell.    N^.     1'? 

Boardman,    F.    W 686 

Bodemer,    C.    J 222 

Budwell,    Hugh    561 

Burnett,    R.     W 222 

Carothers,   J.    B j9t 

Carver,    ].     L 165 

Chamberlain.    S.    A 399 

Chidley,    Joseph    449 

Christie,    W.    P 623 

Connal.    W.    F ■  •  ■  ■  279 

Corbett.    A.    B 686,  749 

Dimond.    S.    D 561 

Dougherty.    H.    P 504 

Duer.  J    V.   B 749 

Dys,-.n,    C.    H JIO 

Eager,    Albert    H }65 

English,    H.    A •■  166 

Evans.    C.    I 499,  504 

Gardner.    Henry    749 

Gemlo.    William    JJO 

Greburn.    A.    L "O 

Hall.     E      B 222 

Hannah.    William    D 623 

Haselton.    G.    H 749 

Hoke.     Harry     A 749 

Holdredge.    C.    H 749 

Hungerford.     Samuel    J 53 

.Jennings,    J.     S 749 

Kaderly.    W.    F ■  -  ■ -.  JJO 

Kiesel.  Jr.,  W.  F 165*.  749 

Kendall.    A.    H 623 

Kuhn,     B.     F 561 

Langbam.    E •  •  •  _" 

Lester,    C.     E 399.  "0 

Lipscomb.    R.     W 623 

Lowe.   T.   J ■■■•  J6S 

MacBain.     D.     R 449,  504' 

McArlhur,     F.     A 750 

Maddocks.    W.    H 222 

Maginn.    J.    J. 623 

Malthaner,     W 686 

McQuillen.    J.    E. 279 

Murray.     George     L ■■-        3^ 

Noves.    Herman    F 449.  561* 

Opiingcr,    J.    W 399 

Pearsall,    D.    M "0 

Peasley.    B     J ^49 

Pratt.    E.    W 222 

Ouickel.    R.    D 53 

Rader.    James    H ,54 

Ramey.     E.     E JlO 

Rink.    George   W '66 

Robinson.     W.     L 54 

Schickedanz.    S.    A 750 

Sechrist,     T.     0 222 


Seidel,    (i.    W 54 

Smith,    E.    W 750 

Sutton,    J.    A 165 

Tawsc,     R 750 

Viele,     S.     M 750 

Vogt.    A.    S 166" 

Weitzel.    H 166 

Woiman.    H.     L 399 

Young,    C.     D 54 

Master  Mechanics  and  Road  Foremen  of  Engines 

Allen,    C.    E 399 

Barnes.    F.    D 504 

Barr,    W.    C 166 

Beck,    W.    E 166 

Berry,    G.    H 222 

Bourne,    G.    T 750 

Bunch,    C.    L 165,  222* 

Byers,    Lon    750 

Carnev,   James    166 

Cooper,    F.     E 687" 

Crandall.    F.    M 561 

Crew.    A.    L 750 

Cutler,    T.    J 399 

Devlin,    A.    J 750 

Egbers,    G.    F 750 

Fisher.    C.    A 54 

Fletcher,    L.    E 505 

GrIIoway.     G.    R 54 

Garber,    O.    A HO 

Gleeson,    M.    A 54 

Goodwin,    J.    0 686 

Hunter.    W.     E 222 

Johnston.    W.    D 686.  750* 

Kellv.    F.    S 449 

Kilgore,     W.     B Ill 

Lafond.    Frank    505 

Ledger,     L.     H 750 

Lillis,     G.     M 750 

Line,     K.     E 166 

Lostrom.    Erik    W 54 

Love.    J.    C 750 

Mathews.    C.    W 222 

McCowaii.    Andrew     166 

Menner.     Wm.     H 750 

Meston,     .\.     M 687 

Miller.    F.    P 750 

Moore.    H.    L 687 

O'Neill,   P.    T Ill 

Ormrby.     W.     T 279 

Perkinson.    T.    F 54 

Pierce,     Zill      54 

Reid.    H.    G 166 

Reynolds.     C.     C 750 

Robinson.     W.     L 449 

Roblin.    L.    G 166 

Ryan,    T     T 505 

Smith.    M.    F 750 

Trotter.   C.   E 750 

Tschour,    T.    A 54 

Weaks.     Charles    W 54 

Wilcox.   G.    R 400 

Worth,    C.    A 750 

Car  Department 

Devine,    M.    C 505 

Ditmore,    George    W HI 


Freeman.    R.    B 54 

Griffin.    H.    G 750 

Lenzner,    Samuel    751 

Mc  Wood.     J 449 

Moore.    Richard   W 222 

Nelson.     C.    J 623 

Quinn,     M.     H 54 

Sasse,    C.     A 279 

Smart,    G.    E 54 

Waddy.     G.     M 54 

Wirk.    L.    R 623 

Wynier,    C.    J 751 

Shop   and   Engine   House 

Brekenfeld.    J.    C 687 

Davis.    John    J 687 

Maxfield,    H.    H 400,  561* 

MuUin,    T.    J 751 

Scudder.    Charles    J 449 

Shearer,    L.    B 623 

Skclton.     J SOS 

Tynan,    J.     B S4 

Purchasing   and  Storekeepinf 

Ale.xander,    G.    W Ill 

Anderson,     J.     E 40O 

Bland,    J.     V 751 

Blowney.    W.    W 687 

Booth,    ll.    V 687 

Bower.     W.     C 449 

Cox.  A.   E. 166,  223* 

Curtis.    Dwight    C 449 

Diehi,    W.    J Ill 

East,    J.    D 561 

Edgell,    T.    S 505 

Fechtig,    F.    H 751 

Garza.     Horacio     V 449 

Greer.    G.    H 561 

Hamilton,    F.    A 623 

Harris,    R.    C 54 

Harrold,    C.    C 751 

Hopkins,    T.    C 623 

Hughes.     C.     Z 400 

Jackson,     R.     R 505 

Kinnear.    C.    W 54 

Laughlin,    J.    A 623 

Manchester,    W.    D 166 

McQuilkin.    H.    P 505 

Miller.    W.    A 623 

Mitchell.     J.     M 751 

Nash.     C.     L Ill 

Nichols,    J.    H Ill 

Outerbridge,    F.    E 751 

Pollard,    W.    N 751 

Porter.    C.    B 687 

Rothjerv,     C.     H 54 

Shav.     P.     H 505 

Smith.    J.    H 751 

Snvder.     George     W 223* 

Stephens.     Henry     623 

Strong.    J.    M 751 

Thomas.    Gordon    505 

Velasco.    T.    M 223 

Walker.    R.    E 505 

Workman.    E.    A Ill 

Yeamans.   Charles   W HI' 


Earnum.    M.    K 687; 

Chamberlain.     Eugene     687 

Duffey.    George    J 561 

Heintzelman.    T.    W 54 

Hilberrv,     Harry     H 561 
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Lawless,    Edward     40O 

Leach,    Joshua    A 505 

McCarthy.    Matthew   J 505* 

Otto.    Oscar    505 


SUPPLY  TRADE  NOTES 


Ferine,     David     M 279 

Salley,    Edward    623 

Watkins.   W.   H 561 

Watts.    Amos    H. 279 


Air  Reduction   Co.,  Inc 112.  168 

Allied  Steel  Castings  Co 450 

Allison.    Major    Wm.    L. -,._.  " 

American    Arch    Co .55  ■  169 

American  Car  &  Foundry  Co 562  .  688 

American    Blower    Co 'OO 

American  Brake  Co o»» 

American   Brake   Shoe  &  Foundry   Co.. 

400*.  452*.  624 

American   Chain    Co............ 507* 

American    International    Steel    Corp....  ^^3 

American  Locomotive   Co .....624.  689 

American   Railway   Equipment  Co 40i 

•Indicates  photograph. 


American   Rolling  Mill  Co .•■■■  H2 

American   Steam  Conveyor  Corporation, 

282,  401.  450,  507 
American    Steel    Foundries.    167.    449, 

451,  506 

Amsden,  Lieut.  S.  C 223 

Anderson,    G.    E 689 

Andrews,    Col.    Robert 281* 

Andrews.    S.    B 624 

Armstrong    Brothers   Tool    Co 689 

Austin   Co ...■■ 225 

Automatic    Straight  Air   Brake   Co 112 

Bailey  Meter  Co 280,  451 


Baker,   Lieut-Col.   M.   G 225 

Baldwin    Locomotive   Works.. 112,    401, 

405*,    506.  624 

Barco    Mfg.    Co 507 

Barrett.   C.   D 402« 

Basse.   Wm.   H 280 

Baxter.     Ernest     112 

Bav  City  Foundry  &  Machine  Co 451 

Baylcss.  H.  C 625 

Becker  Milling  Machine  Co 449 

Bell   Locomotive   Works,   Inc 450 

Bender,    George    W 624* 

Bender,   John    L 751 
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Benning,   Clyde   P 223 

Besuden,    Edwin    224 

Betson   Plastic   Fire   Brick  Co 450 

Belts   Machine  Co 224 

Blaw-Knox  Co 506 

Body,    L.    F 112 

Borden    Co 449 

Borden,    E.   R 403" 

Borrowdale,   J.    M 280 

Bowen    Motors   Kailway   Corp 688 

Bowser  Co.,  Ltd.,  S.  F 451 

Braid.     A.     F 224 

Bridgeford    Machine   Tool    Works 2ZA 

Brown  Hoisting   Machinery   Co 56 

Brown.   R.   H.,  Jr 688 

Buckwell,    E.    G 624 

Bucyrus     Co 624 

Buda    Co 402.  450 

Buffalo    Forge    Co .451 

Burden    Iron    Co 112 

Burnett.    R.    W 56* 

Butler    Drawbar  Attachment  Co 168 

Butler,   W.    W 167.  225* 

Cady,    P.    C 169 

Camden    Forge   Co 506 

Canadian   Car   &   Foundry   Co 167,  225* 

Canadian   Locomotive   Co 223,  751 

Canby,    J.    L 562 

Canlield.    John    B 224* 

Carborundrum    Co 280»,    404",     624 

Caracristi,   V.   Z 454* 

Carroll    Foundry    &   Machine    Co 223 

Carruthcrs,    J.    G 451 

Carty,    W.    M 450 

Central     Steel     Co 451 

Chesapeake    Iron    Works 688 

Chicago   Pneumatic  Tool   Co... 56.   168, 

223,  281.  451,  507.    562,  688 

Chicago   Railway  Equipment  Co....  167,  562 

Chicago    Varnish    Co 224 

Chollman.    E.    L 689* 

Clark     Equipment     Co 402 

Clark,     F.     H 402* 

Clark    Tructractor     Co 688* 

Clarke.   H.    W 56 

Cleveland  Milling  Machine  Co 55,  449 

Coburn,     R.     G 403* 

Colklesser.    W.    R 167 

Colorado    Brake    Shoe   &    Foundry    Co.  405* 
Consolidated   Railway    Electric   Lighting 

&     Equipment    Co 56 

Consolidated    Steel    Corp 113 

Conwell,    W.     L 401* 

Cooke.    George    T 55* 

Conlcy,    Roswell    P 55 

Cooper.     George    A 624 

Corby   Supply   Co 167 

Cotter  Supply  Co.,   G.    F 224 

Co.-c.    Millard    F 167 

Crane    Co 751 

Cromie.     W.     J 402 

Cross,    C.   W 689 

Crucible    Steel    Co 688 

Cullinan.     J.      S 400 

Curtain    Supplv    Co 169,    401*,  688 

Cutting,    E.    M 624* 

Dahl,    J.    L 506 

Dalton.    William    P 56 

Davidson,    H.    M 449 

Dayton    M£s.    Co 450 

Dearborn  Chemical  Co 223 

De   Brun,   F.    H 401* 

Dell.    Fred    C.   J 58 

Denney,    William    G 167 

Detroit    Lubricator    Co 624 

Detroit    Seamless    Steel   Tubes   Co 564 

Detroit    Star    Grinding    Wheel    Co 690 

Dickerman,    W.    C 563* 

Dickinson,  F,   T 405* 

Dixon    Crucible    Co..    Joseph 401 

Dodd  &  Co..  T.  L 507,  562 

Dolan.    J.    C 405* 
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The  Contents 

of  Our 
January  Issue 


The  publication  of  this  issue  of  the 
Railway  Mechanical  Engineer  was  de- 
layed for  the  purpose  of  giving  our 
readers,  as  l^est  we  might,  a  review  of 
the  happenings  in  the  mechanical  department  field  for  the 
3'ear.  The  past  year  has  been  one  of  the  most  interesting  in 
railroad  history.  Last  year  at  this  time  the  locomotive  and 
car  equipment  on  the  railroads  of  this  country  was  in  very 
poor  slia])e  because  of  the  extreme  cold  weather;  the  labor 
situation  was  e.xtremely  critical  and  large  numbers  of  rail- 
way men  had  gone  to  France  to  do  their  part  in  relieving  the 
transportation  situation  there.  In  this  issue  we  publish  a 
Ijrief  stor\-  of  what  was  accomplished  in  France  in  the  mat- 
ter of  handling  the  cars  and  locomotives  under  the  jurisdic- 
tion of  American  railway  forces.  We  give  also  a  review 
of  the  labor  situation  and  show  what  has  been  accomplished 
in  improving  the  condition  of  cars  and  locomotives,  together 
with  the  number  of  new  cars  and  locomotives  ordered  during 
the  year.  In  addition  to  this,  the  January  Railway 
Mechanical  Engineer  contains  a  very  complete  article  on 
the  West  Burlington  shops  of  the  Chicago,  Burlington  & 
Quincy,  which  represent,  perhaps,  the  latest  practices  in 
railway  sliop  construction. 


Supervising 

Foremen  Receive 

Increases 


The  compensation  for  the  supervising 
forces  in  the  mechanical  department  of 
the  railways  has  at  last  been  revised 
and  as  a  general  rule  when  these  new 
rates  are  comjiared  with  what  the  workmen  receive  for  an 
eight-hour  day,  they  appear  to  be  satisfactory.  Contrary  to 
the  manner  in  which  the  increases  in  the  workmen's  wages 
was  handled,  this  matter  was  handled  liy  the  regions  or  dis- 
tricts in  which  the  roads  were  located  rather  than  by  estab- 
lishing universal  rates  the  country  over.  The  latter  method 
would  be  quite  difficult  to  handle  and  have  even'one  satis- 
fied, as  the  responsibility  and  effort  required  of  foremen 
carrying  the  same  titles  vary  on  different  roads.  So  far  as 
we  have  been  able  to  learn,  however,  the  rates  are  sufficiently 


high  to  make  the  positions  attractive  to  competent  men.  By 
making  a  study  of  the  increases  which  have  come  to  our 
attention  it  is  found  that  they  arc  based  on  a  10-hour  day 
with  time  and  a  half  over  eight  hours.  Tliis,  of  course,  is 
a  very  fair  way  of  approaching  the  determination  of  a  proper 
rate,  as  very  few  supervising  foremen  can  get  through  the 
week  without  spending  many  more  hours  on  the  job  than 
are  required  of  tlie  vporkmen. 

With  the  disposition  of  the  Railroad  Administration  to 
limit  all  classes  of  wage  earners  to  an  eight-hour  day  there 
will  be  but  little  of  the  dissatisfaction  which  existed  a  few 
months  ago  when  the  men  were  receiving  so  much  overtime, 
caused  by  the  small  differences  between  the  earnings  of  the 
wage  earners  and  the  supervising  forces.  It  is  to  be  hoped 
that  with  this  added  incentive  and  with  the  knowledge  that 
the  Railroad  Administration  is  out  after  a  full  day's  work 
for  a  full  day's  pay,  as  indicated  by  Mr.  De  Guire's  address, 
puldished  in  last  month's  issue,  the  output  and  the  dis- 
cipline in  the  railway  shops  will  improve.  The  task  ahead 
of  the  foremen  is  a  difficult  one.  Had  these  men  been 
granted  their  increases  along  with  those  granted  the  work- 
men last  summer  the  feeling  of  disrespect  and  disregard  of 
the  foreman's  authority  would  have  been  prevented  to  a 
large  extent.  It  would  have  been  possible  to  hold  some  of 
the  competent  foremen  who  found  it  to  their  advantage  finan- 
ciallv  to  return  to  the  ranks  and  to  have  attracted  able  or- 
ganizers and  leaders  of  men  to  the  supervising  positions. 
While  it  will  be  acknowledged  generally  that  it  was  a  short- 
sighted policy  to  follow,  the  mistake  must  not  be  allowed  to 
interfere  with  a  courageous  and  conscientious  policy  on  the 
part  of  the  foremen.  Any  tendency  toward  Bolshevism  and 
insubordination  should  not  he  tolerated.  The  shop  super- 
visors must  get  their  organizations  back  into  good  working 
shape  just  as  quickly  as  possible  by  being  absolutely  fair 
with  the  men,  liy  insisting  upon  proper  respect  and  a  fair 
output.  The  time  has  gone  by  when  lalior  can  be  ruled  with 
an  iron  hand.  Courage,  discipline  and  fair-mindedness  are 
now  the  qualities  which  distinguish  the  successful  supervisor. 
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Report  on 

Standard 

Locomotives 


In  the  annual  report  of  Director  Gen- 
eral McAdoo,  which  was  not  released 
in  time  to  incorporate  in  this  issue,  an 
outline  is  given  of  the  reasons  for 
standardizing     locomotives.       The\'    sum    up    as    follows: 

"First. — To  reduce  to  a  minimum  the  time  required  to 
prepare  drawings,  patterns  and  dies  and  thus  enable  deliv- 
eries to  begin  more  quickly  than  where  separate  drawings 
and  patterns  would  have  been  necessary  for  each  lot  of  loco- 
motives allocated  to  a  particular  road. 

"Second. — To  insure  quantity  deliveries.  This  method  of 
construction  has  resulted  in  delivery  being  made  at  a  quan- 
tity rate,  which  would  not  have  Ijeen  approached  haci  the 
locomotives  been  ordered  to  individual  designs. 

"Third. — It  has  also  provided  a  supply  of  equipment,  the 
parts  of  which  are  largely  interchangeable,  which  is  avail- 
able for  use  anywhere  in  event  of  congestion.  This  removes 
the  necessity  of  carrying  a  large  stock  of  repair  parts  partic- 
ular to  the  locomotive  and  avoids  delay  which  results  when 
repairs  must  be  ordered  from  some  disttint  owning  road." 

It  may  be  safely  said  that  thus  far  none  of  these  aims 
has  beeii  reached.  In  tlie  first  case,  new  drawings,  pat- 
terns and  dies  had  to  be  made  for  these  standard  locomotives 
and  it  stands  to  reason  that  had  the  roads  which  needed 
locomotives  been  jiermitted  to  order  locomotives  to  existing 
designs,  which  was  so  strongly  urged  last  spring,  it  would 
have  been  unnecessary  to  prepare  these  new  drawings, 
patterns  and  dies  and  that  deliveries  could  have  been  made 
much  more  quickly  and  with  less  labor  and  expense.  In 
fact,  to  realize  anrthing  on  this  particular  point,  w^hich  by 
the  way  considers  only  the  manufacturers  of  locomotives, 
standardization  would  have  to  extend  over  many,  many  years. 

The  discussion  of  the  first  point  covers  to  some  extent 
the  second — to  secure  quantity  deliveries.  In  commenting 
on  this  point  the  director  general  says:  "During  five  weeks, 
beginning  July  20,  an  average  of  lo  1-5  locomotives  per 
week  w-ere  turned  out  at  the  Dunkirk  plant  (of  the  .\merican 
Locomotive  Company)  while  during  five  weeks  beginning 
September  14,  an  average  of  10  1-5  locomotives  per  week 
were  turned  out  at  the  same  plant."  The  answer  to  this  is 
that  had  the  roads  been  permitted  to  order  locomotives  to  ex- 
isting designs,  as  mentioned  above,  and  had  not  the  builders 
been  required  to  prepare  drawings,  patterns,  dies,  etc.,  for 
the  new  standard  designs,  the  average  output  during  the  five 
weeks  beginning  July  20  would  have  been  larger  than  that 
cited  by  the  director  general  and  the  railroads  of  this  coun- 
try would  have  received  locomotives  when  they  needed  them 
most  and  not  after  the  war  was  over. 

Under  the  third  point  the  director  general  says:  "This 
removes  the  necessity  of  carrying  a  large  stock  of  repair  parts 
particular  to  the  locomotive  and  avoids  delay  w^hich  results 
when  repair  parts  must  be  ordered  from  some  distant  own- 
ing road."  During  the  latter  part  of  the  year  when  the 
standard  locomotives  were  being  placed  in  service  in  large 
numbers,  and  at  the  present  time,  the  reverse  of  this  is  true. 
Every  road  that  handles  a  standard  locomotive  must  enlarge 
its  stock  of  repair  parts  in  order  properly  to  handle  the 
standard  locomotives.  The  director  general  in  commenting 
on  this  point  goes  on  to  say:  "The  importance  of  this  is 
forceful!}'  illustrated  by  an  instance  where  a  leased  locomo- 
tive was  held  out  of  service  until  over  $4,800  rental  had  ac- 
cumulated, waiting  for  a  part  which  would  cost  not  to  exceed 
$30."  This  statement,  the  truth  of  which  is  not  to  be  ques- 
tioned, coming  from  the  source  it  does,  will  appear  to  any 
practical  railroad  man  as  being  utterly  absurd.  Any  me- 
chanical department  officer  that  would  permit  such  a  thing 
to  happen  when  he  has  the  shop  facilities  usuall}'  found  on 
a  railroad  with  which  to  make  the  missing  part  costing 
$30,  should  not  be  permitted  to  hold  a  position  of  authority. 
At  best  it  must  be  assumed  that  this  was  an  extreme  and 
isolated  instance. 


The  thought  the  director  general  endeavors  to  convey  by 
this  statement  applies  more  particularly  to  the  standard  lo- 
comotives at  the  present  time  than  to  leased  locomotives,  for 
the  reason  that  the  owner  of  a  locomotive  must  have  repair 
parts  that  are  available  for  the  borrowing  road,  wlicreas 
every  user  of  the  standard  locomotives  must  either  make 
the  new  repair  parts  or  obtain  tliem  from  tlie  equipment 
manufacturers.  As  these  locomotives  are  scattered  through- 
out the  countn.-.  mucli  labor  and  expense  will  be  involved 
to  provide  these  parts  properly  to  take  care  of  tlie  locomotives 
wherever  tliey  ma\-  be.  This  third  ]5oint  can  only  be  realized, 
as  in  the  case  of  the  first  and  second,  after  standardization 
has  been  in  eft'ect  for  a  large  numlier  of  years,  all  of  which 
seems  to  indicate  that  the  director  general  in  following  such 
a  plan  was  giving  far  more  thouglit  to  the  estaljlishment  of  a 
permanent  policy  for  the  future  than  to  the  immediate  prolj- 
Icm  of  winning  the  war — the  only  purpose  in  establishing 
government  ojieration. 

The  entire  locomotive  standardization  program,  it  would 
seem,  favored  far  more  the  builders  of  locomotive  equipment 
than  the  railroads  that  are  to  use  these  engines.  The  ad- 
vantages to  the  builders  will  be  short-lived  and  were  oli- 
tained,  as  shown  above,  at  a  sacrifice  in  the  year's  output, 
while  the  disadvantages  to  the  railroads  will  exist  15  or  20 
years,  or  for  the  life  of  the  standard  locomotives  they  op- 
erate. If  standardization  were  to  continue  it  would  l)e  10 
to  15  years  before  any  beneficial  effect  could  be  obtained 
from  the  standard  locomotives  from  a  maintenance  stand- 
point. Even  after  the  government  releases  the  control  of 
the  roads  and  the  railroads  have  control  of  the  purchases  of 
locomotives,  tools,  taps,  dies,  patterns,  etc.,  must  be  carried 
in  stock  to  maintain  these  standard  locomotives.  On  one 
road  in  particular  a  complete  set  of  patterns  will  have  to  be 
made  for  the  standard  locomotives  assigned  to  it,  as  no  part 
of  them  is  common  to  those  of  its  own  locomotives.  Grates, 
pistons,  cylinder  heads,  cylinders  and  parts,  crossheads, 
driving  boxes,  shoes  and  wedges,  ashpan  casings,  crown 
brasses,  engine  trucks,  tender  trucks  and  trailer  truck  Ijrasses 
and  boxes  will  have  to  lie  olitained  to  meet  these  new  de- 
signs. In  addition,  many  fittings  are  entirely  different  from 
those  that  have  been  used  on  that  road  for  many  years. 

In  the  case  of  one  road  to  which  a  numlier  of  the  standard 
locomotives  were  sent,  they  were  found  to  be  inferior  to  the 
road's  own  locomotives  of  but  slightly  less  tractive  power, 
particularly  in  the  amount  of  fuel  used.  This  same  road 
has  had  much  trouble  with  tlie  stoker  equipment,  which  is  of 
a  different  design  from  that  used  on  the  road's  other  loco- 
motives. Engine  failures  have  been  caused  on  account  of 
this,  which  have  delayed  traffic  and  necessitated  the  use  of 
relief  locomotives.  The  engines  were  held  out  of  service 
waiting  for  repair  parts  with  which  to  repair  the  stoker.  If 
the  road  had  had  the  privilege  of  specifying  the  e(|uipment 
desired  it  would  have  ordered  that  w-ith  which  its  other  loco- 
motives were  equipped  and  with  which  its  engine  crews  were 
familiar  and  for  which  it  had  a  stock  of  repair  parts. 

On  another  road  several  standard  locomotives  were  de- 
livered almost  before  the  road  knew  it  was  to  receive  them. 
They  were  delivered  under  their  own  steam  and  one  arrived 
with  the  grates  burned  out.  .\s  all  grates  had  to  be  changed, 
the  engines  had  to  be  held  out  of  sen-ice  until  the  work  was 
done.  The  rod  packing  used  on  these  engines  was  of  a 
different  design  from  any  used  on  that  road,  although  other 
standard  locomotives  were  equipped  w-ith  packing  tliat  con- 
formed to  its  standards.  As  no  packing  was  sent  with  the 
engines,  delays  were  caused  until  the  road  procured  the 
proper  packing  for  the  engines.  One  of  the  engines  met 
with  an  accident  and  as  there  were  no  spare  parts  and  no 
drawings  of  the  standard  locomotive,  a  draftsman  had  to  go 
out  on  the  road  to  the  engine  and  make  a  sketch  of  the  parts 
needed  for  patterns  and  forgings  to  make  repairs.  This  re- 
.juired  holding  the  locomotive  out  of  service  for  some  time. 
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It  will  be  seen,  therefore,  that  locomotive  standardization 
cannot  be  considered  as  a  war  measure,  as  the  advantages 
sought  could  not  be  obtained  unless  the  war  lasted  many 
years.  It  seems  to  have  been  more  a  part  of  a  well  defined 
scheme  for  complete  nationalization  of  the  railroads  in  this 
country. 


The 

Railway 

Crisis 


The  director  general  of  railroads  has 
just  appeared  before  the  Senate  Com- 
mittee on  Interstate  Commerce  to  ex- 
plain the  work  of  the  Railroad  Ad- 
ministration during  the  past  year,  and  to  tell  why  he  thought 
it  was  necessary  to  extend  government  control  for  a  period 
of  five  years.  He  has  also  made  public  that  part  of  his  re- 
port to  the  President  covering  the  activities  of  the  Division 
of  Operation.-  Under  ordinary  circumstances  we  could  well 
afford  to  congratulate  ourselves  upon  the  fact  that  the  rail- 
ways of  this  country  made  a  splendid  record  during  the  past 
)ear  in  transporting  the  increased  traffic,  made  necessary  by 
war  conditions,  and  in  helping  to  win  the  war.  No  one 
wishes  to  take  any  credit  from  Mr.  McAdoo  or  the  Railroad 
.Administration,  but  when  the  director  general  deliberately 
tries  to  make  out  a  case  for  the  Railroad  Administration 
and  show  why  it  should  be  given  a  period  of  five  years  m 
which  to  develop  the  advantages  of  unified  control  under 
|X'ace  conditions,  it  clearly  becomes  our  duty  to  disagree 
with  him. 

The  Railway  Mechanical  Engineer  has  always  been  firmly 
of  the  opinion  that  a  serious  mistake  was  made  when  the 
government  took  over  the  actual  operation  of  the  railroads. 
This  was  unnecessary,  as  has  been  clearly  shown  by  the  re- 
sults tliat  have  been  obtained  in  Great  Britain.  That  coun- 
try, on  the  basis  of  the  experiences  in  the  Franco-Prussian 
war,  made  plans  for  the  government  control  of  its  railroads 
during  emergency  as  far  back  as  1871.  When  it  entered  the 
war  in  1914,  it  took  over  the  control  of  the  roads,  but  left 
tlieir  operation  in  the  hands  of  a  board  of  railroad  execu- 
tives. The  government  simply  guaranteed  the  earnings  on 
the  Ijasis  of  1913,  the  pre-war  year,  and  lent  all  of  its  au- 
thority and  power  to  the  railway  executives  who  were  placed 
in  charge  of  the  actual  operation.  As  a  result,  the  English 
railways  will  prolialjly  go  down  into  history  as  the  best  man- 
aged and  operated  of  "any  of  those  of  the  countries  which 
were  engaged  in  the  war. 

In  this  country,  a  Railroads'  War  Board  had  been  formed 
directly  after  our  entry  into  the  war  and  had  given  excellent 
results',  considering  the  fact  that  it  was  hampered  by  the 
restricting  and  conflicting  regulations  of  the  federal  govern- 
ment ami  48  states.  Two  of  the  factors  which  were  largely  re- 
sponsible for  the  government  taking  over  control  of  the  rail- 
roads were  the  financial  difficulties  in  which  the  roads  found 
themselves,  because  of  the  rapidly  increasing  costs  and  the 
fact  tliat  the  Interstate  Commerce  Commission  would  not 
grant  an  increase  in  rates,  and  also  because  of  the  serious 
congestion  which  was  caused,  to  a  very  great  extent,  by  the 
fact  that  officers  in  various  departments  of  the  government 
were  allowed  to  issue  priority  orders  without  regard  to  other 
departments  and  with  no  relation  to  the  real  order  or  neces- 
sity in  which  the  material  was  actually  required. 

The  government,  by  simply  taking  control  and  guaran- 
teeing the  earnings,  and  leaving  the  operation  in  the  hands 
ofthc  Railroads'WarBoard,with  full  responsibility. could  un- 
doulitedlv  have  done  all  that  the  director  general  of  railroads 
was  able  to  do  and  not  with  the  Ijreak-down  of  morale  which 
followed  when  Mr.  McAdoo  made  such  radical  changes  last 
winter.  One  of  the  greatest  shortcomings  of  the  Railroad 
Administration  has  been  that  it  has  not  given  the  thought 
which  it  .should  to  the  importance  of  the  human  factor  in 
railroad  operation.  Whether  it  intended  to  have  it  so  or 
not,  the  impression  was  widespread  that  it  deliberately  in- 


tended to  discredit  the  officers.  The  effect  of  this  upon  the 
morale  and  discipline  throughout  the  entire  organization  was 
disastrous.  It  is  perfectly  true  that  many  of  the  things  that 
were  done  by  the  director  general,  looking  toward  unification 
of  operation  and  facilities,  were  productive  of  good  results. 
It  must  be  remembered,  however,  that  many  of  these  things 
had  been  proposed  by  the  Railroads'  War  Board  but  could 
not  be  carried  out  because  of  laws  and  regulations  under 
which  the  railroads  were  formerly  forced  to  operate. 

The  labor  proljlem,  under  private  management,  was  a 
most  serious  one.  There  is  no  reason,  however,  why  it  could 
not  have  been  solved  just  as  well  by  railroad  executives  as 
by  the  director  general,  providing  the  Interstate  Commerce 
Conunission  had  granted  the  necessary  increase  of  rates,  and 
this  the  commission  could  have  been  forced  to  do  by  the 
government.  One  splendid  thing  has  been  accomplished  by 
Mr.  McAdoo  and  his  Railroad  Administration,  and  that  is 
that  so  much  publicity  has  been  given  to  the  railroad  prob- 
lem, that  the  public  generally  is  thoroughly  awakened  to  it 
and  is  beginning  to  take  the  intelligent  interest  that  it  should 
in  its  final  solution.  President  \\'il.son  frankly  stated  to 
Congress  that  he  had  no  solution  for  the  railroad  question, 
but  only  a  few  days  later  Mr,  McAdoo  announced  that  it 
w'ould  be  necessary  to  grant  a  five-year  extension  for  govern- 
ment control  and  that  if  Congress  did  not  take  immediate 
steps  in  this  direction,  the  roads  would  be  turned  back  to 
their  owners  without  any  opportunity  for  remedial  legisla- 
tion. The  announcement  was  also  made  that  the  President 
agreed  with  him  as  to  tliis.  Just  why  statements  should  have 
Ijeen  made  that  it  would  be  necessary  to  turn  the  roads  back 
immediately  to  their  owners  if  the  extension  was  not  granted 
has  never  been  made  clear,  and  there  are  not  a  few  who 
suspect  that  Mr.  McAdoo  was  trying  to  stampede  Congress 
and  the  railway  executives  and  force  them  to  the  five-year 
plan. 

Fortunatel)-,  Congress  was  not  stampeded  and  the  Senate 
Committee  on  Interstate  Commerce  is  now  engaged  in  hold- 
ing a  series  of  hearings  during  which  representatives  of  all 
of  the  important  organizations  or  interests  will  be  heard. 
Manifestly,  it  will  not  l^e  possible  to  handle  the  matter  to 
completion  during  the  present  session  of  Congress,  which 
ends  next  March.  The  railroad  problem,  however,  is  of  such 
tremendous  importance  to  the  nation  at  large  that  the  Presi- 
dent will  be  fully  justified  in  calling  a  special  session  of 
the  new  Congress  to  continue  the  studies  and  develop  the 
necessary  legislation. 

Many  different  plans  have  been  put  forward  in  order  to 
provide  the  legislation  which  will  be  necessan'  before  the 
roads  can  safely  be  returned  to  their  owners.  Unless  some 
provision  is  made  to  guarantee  their  financial  returns  or  to 
insure  adequate  revenues,  it  will  be  disastrous  to  return  the 
roads  to  their  owners.  Moreover,  the  railroads  must  be  re- 
lieved of  the  conflicting  and  restrictive  regulation  of  the  fed- 
eral and  48  state  commissions;  this  can  possibly  best  be 
done  by  federal  incorporation,  thus  bringing  all  of  the  rail- 
roads directly  under  the  federal  authorities  and,  at  the  same 
time,  insuring  that  careful  attention  will  be  given  to  the  is- 
suance of  securities  which  will  tend  to  restore  confidence  on 
the  part  of  the  security  holder  and  investors.  In  order  to 
retain  those  features  of  unified  operation  that  have  given 
good  results  during  the  past  year,  it  will  be  necessary  to  re- 
peal the  Sherman  act.  so  far  as  it  relates  to  the  railroads. 
The  central  regulating  authority  will  have  to  be  more  con- 
structive and  have  a  larger  responsibility  than  is  now  given 
to  the  Interstate  Commerce  Commission.  Doubtless,  it  will 
be  necessary  to  reorganize  and  enlarge  this  commission,  and 
the  suggestion  has  come  from  other  sources  that  a  secretary 
of  transportation  be  appointed,  who  will  report  direct  to  the 
President  and  be  a  member  of  his  cabinet. 

It  is  noteworth\-  that  the  Interstate  Commerce  Commis- 
sion has  gone  strongly  on  record  before  the  Senate  Coimnit- 
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tee  against  government  ownership  and  that  it  believes  that 
it  will  l>e  advisable  to  retain  a  certain  amount  of  competition 
between  tlie  different  roads,  in  order  to  develop  initiative 
and  give  the  puljlic  the  best  possible  service.'  One  of  the 
most  difficult  phases  of  the  whole  problem  is  the  so-called 
"weak  sisters".  Tliese  are  the  weaker  and  less  favorably  lo- 
cated roads  that  cannot  e.\ist  on  rates  that  would  give  a  good 
return  to  the  stronger  roads,  ilany  suggestions  have  been 
made  as  to  combinations  which  might  be  formed,  and  there 
have  been  strong  advocates  of  dividing  tlie  country  into 
various  regions  and  unifying  railroad  operation  in  each 
region.  On  the  other  hand,  there  has  been  quite  some  op- 
position to  this  proposal,  and  the  Interstate  Commerce  (."om- 
mission  in  particular  suggests  tliat  the  problem  might  be 
solved  in  a  more  logical  way  by  arranging  for  a  combina- 
tion of  the  weaker  roads  with  adjacent  strong  roads.  Such 
combinations  would,  of  course,  have  to  be  carefully  super- 
vised, and  it  would  be  specially  important  not  to  allow  any 
of  the  weaker  roads  to  be  isolated,  so  that  they  would  have 
to  stand  by  themselves. 

Hundreds  of  suggestions  are  being  made  as  to  how  Con- 
gress should  handle  the  entire  problem.  It  is  of  great  im- 
portance that  the  return  of  the  railroads  to  their  owners 
should  be  accomplished  with  as  little  disturbance  to  the  pulj- 
lic as  possible,  and  that  there  should  be  no  attempt  at  ex- 
perimentation, or  in  taking  radical  and  unnecessary  steps. 
The  railroads  of  diis  country  pay  the  best  wages  and  give 
the  best  service,  at  the  lowest  cost,  of  any  railroads  in  the 
world.  Common  sense  would  seem  to  indicate  that  it  will 
be  wise  to  remove  those  restrictions  that  have  hampered  tlie 
continued  development  of  the  roads  and  that,  if  necessary, 
the  solution  of  the  railroad  problem  be  made  in  more  than 
one  step,  if  it  is  not  possible  clearly  to  determine  the  final 
solution  without  too  much  experimentation. 


While    it    is    extremely    difficult    with 
Cost  o  jj^^  statistics  now  at  hand  to  obtain  a 

Locomotive  precise  idea  of  the  increase  in  the  cost 

epairs  ^^  locomotive  repairs  during  the  past 

year,  sufficient  information  is  obtainable  to  show  that  it  has 
increased  at  a  tremendous  rate.  This  is  due,  of  course,  very 
largely  to  the  fact  tliat  on  account  of  the  war,  prices  of  labor 
and  material  have  increased  greatly.  It  is  also  due  to  the 
fact  that  a  very  strong  effort  has  been  made  during  the  past 
year  to  keep  locomotives  in  repair  and  to  l)uild  up  a  reserve 
of  power  for  the  winter  months  to  preclude  any  serious  short- 
age of  power  such  as  crippled  the  roads  so  badly  during  the 
extreme  winter  last  year.  The  ver\-  trying  experiences  of 
last  winter  made  it  apparent  that  drastic  steps  must  be 
taken  to  prevent  its  recurrence  and  when  the  weather  became 
more  favorable  in  the  Spring  the  Railroad  Administration 
was  determined  that  locomotives  should  be  repaired  regard- 
less of  cost.  The  shop  hours  were  increased  to  70  hours  a 
week,  wages  w-ere  very  materially  increased  and  a  basic 
eight-hour  day  granted  in  order  to  keep  the  men  on  locomo- 
tive work.  Engines  w-ere  sent  to  foreign  shops  that  were 
able  to  handle  repairs  in  addition  to  their  own;  old  locomo- 
tives that  under  ordinary  conditions  would  have  been 
scrapped  were  repaired  and  every  step  possible  taken  to  im- 
prove the  locomotive  condition  situation. 

It  has  been  difficult  to  get  a  very  comprehensive  idea  of 
the  increases  in  the  cost  of  locomotive  repairs  due  to  the 
fact  that  most  of  the  roads  have  included  in  their  monthly 
statements  back  pay  for  preceding  months.  From  those 
roads  on  which  the  amount  of  hack  pay  was  deducted  from 
the  cost  of  repairs  it  has  been  found  that  100  per  cent,  in- 
crease in  the  cost  of  locomotive  repairs  per  locomotive  mile 
over  pre-war  conditions  is  a  very  conservative  estimate.  On 
one  road  in  particular,  the  cost  of  repairs  per  locomotive 
mile  for  June,  1918,  was  113  per  cent,  greater  than  in  June, 


1916.  In  August,  1918,  it  was  114  per  cent,  greater  and 
in  October,  1918,  91  per  cent,  greater  than  the  corresponding 
months  in  1916.  For  the  first  ten  months  of  1918  the  costs 
were  76  per  cent,  greater  than  for  the  same  period  in  1916. 
This,  however,  does  not  show  the  real  situation,  as  none  of 
the  Ijack  pay  for  the  first  part  of  the  year  w-as  included  in 
the  comparison.  On  another  road  a  fair  estimate  for  the 
first  six  months  of  1918  was  100  per  cent,  greater  than  for 
the  same  six  months  in  1916.  The  locomotives  being  now 
in  such  good  condition,  as  reflected  by  the  reports  from 
Washington,  which  are  pulilished  elsewliere  in  this  issue, 
and  the  extreme  demand  for  power  removed,  it  is  to  be  an- 
ticipated that  the  cost  of  locomotive  repairs  for  the  coming 
\oar  should  be  less. 


NEW    BOOKS 

Proceedings  of  the  American  Railway  Master  Mechanics'  Association.  Edited 
by  V.  R.  Hawthorne,  secretary.  528  pages.  33  plates.  6  in.  by  9  in., 
bound  in  cloth.  Published  by  the  association,  746  Transportation  build- 
ing,   Chicago.      Price    $5. 

The  fiftieth  volume  of  the  Master  Mechanics'  Association 
Proceedings,  which  has  just  been  issued,  covers  the  activities 
of  the  organization  during  the  years  1917  and  1918.  A 
large  part  of  the  book  is  devoted  to  an  account  of  the  con- 
vention of  1918,  which  includes  several  valuable  committee 
reports.  Tlie  report  on  the  shop  manufacture  and  repair 
of  serai-elliptical  springs  covers  the  subject  very  tlioroughly. 
The  report  on  the  design  and  maintenance  of  locomotive 
boilers  is  devoted  principally  to  a  discussion  of  the  field  for 
autogenous  welding  in  boiler  work.  The  committee  on  fuel 
economy  and  smoke  prevention  outlined  briefly  the  proljleni 
of  fuel  economy  on  railroads  and  made  specific  recommenda- 
tions concerning  the  methods  of  handling  storage  coal.  The 
committee  on  train  resistance  and  tonnage  rating  submitted 
data  secured  from  train  resistance  tests  and  engine  tests. 
Several  important  changes  were  made  in  the  specifications, 
standards  and  recommended  practices  of  the  association. 
The  development  of  feedwater  heaters  is  covered  very  thor- 
oughly in  an  individual  paper  by  J.  Snowden  Bell. 


Proceedings  of  thr  International  Railwav  General  porcmen's  Association. — 
Compiled  and  published  by  William  Hall,  secretary  of  the  association. 
63  pages,  6  in.  by  8^   in.,  illustrated,  bound  in  leather. 

Although  the  International  Railway  General  Foremen's 
Association  did  not  hold  a  convention  during  1918,  it  has  in 
an  endeavor  to  carry  on  its  work  of  improving  mechanical 
department  conditions  published  the  papers  prepared  by  its 
members  which  would  have  been  presented  had  a  convention 
been  held.  The  association  is  to  be  congratulated  on  thus 
attempting  to  keep  alive  its  good  work  and  its  various  mem- 
bers will  undoubtedly  appreciate  the  time  and  effort  taken 
by  the  committee  members  in  preparing  papers  for  their 
benefit.  The  proceedings  contain  an  address  by  President 
North,  superintendent  of  shops  of  the  Illinois  Central  at 
Chicago,  by  Robert  Quayle,  general  superintendent  motive 
power  and  machinery  of  tlie  Chicago  &  North  Western  and 
by  Dr.  Frank  Crane  and  in  addition  the  annual  report  of  the 
secretary-treasurer.  The  following  subjects  were  discussed 
by  various  members  of  the  association:  What  effect  has  the 
war  had  upon  your  shop  methods  and  what  changes  for  the 
better  are  the  result  thereof? — The  mileage  of  a  locomotive; 
its  relation  to  the  cost  of  shop  and  running  repairs;  who 
should  determine  when  to  shop  an  engine  and  who  should 
furnish  the  work  report? — Economical  and  necessary  elec- 
trical ecjuipment  for  railroad  shops  and  roundhouses — Is 
the  flat  rate  of  pay  for  various  classes  of  labor  a  success? 
Should  the  minimum  rate  accepted  by  various  organizations 
be  the  maximum  rate  allowed  by  employers? — How  best  can 
greater  output  by  unit  of  labor  be  obtained — and.  How  can 
uniform  classification  of  repairs  to  locomotives  be  brought 
about? 


West  Burlington  Shops  of  the  C.  B.  &  0- 


Equipment   and    Operation    of    New    Erecting   and 
Machine  Shop,   Blacksmith  Shop  and   Power  Plant 


IN  1917,  the  Chicago,  Burlington  &  Quincy  made  extensive 
additions  to  its  shops  at  West  Burlington,  Iowa.  These 
included  a  new  power  plant,  a  blacksmith  shop,  and  a 
combined  machine  and  erecting  shop  which  surpasses  in 
size  any  similar  structures  that  have  yet  been  built.  The  ex- 
pansion of  the  facilities  at  this  point  was  made  necessary  by 
the  increase  in  the  amount  of  motive  power  in  the  district 
which  the  shop  served  and  tlie  crowding  of  neighboring 
shops.  West  Burlington  is  on  the  main  line  between  Chicago 
and  Omaha,  and  points  farther  West.  The  other  principal 
shops  on  this  line  are  at  Aurora,  111.,  173  miles  east  of  West 
Burlington  and  at  Havelock,  Neb,,  335  miles  to  the  West. 
Burlington,  Iowa,  four  miles  east  of  West  Burlington  is  an 


o  -  FireNf/c4rant 


important  division  point  on  the  main  line  between  Chicago 
and  Omaha  and  is  the  center  of  a  net  work  of  feeders  run- 
ning throughout  western  Illinois,  Iowa  and  Missouri.  The 
shops  are  therefore  centrally  located  with  respect  to  a  large 
amount  of  motive  power. 

The  problem  involved  in  enlarging  the  shop  was  one  often 
met  with,  namely,  to  utilize  e.xisting  facilities  to  the  best 
advantage  in  connection  with  a  large  extension.  The  shops 
as  they  stood  prior  to  1917  were  built  in  1882.  At  this  time 
a  tract  of  land  comprising  640  acres  was  purchased  and  the 
West  Burlington  shops  were  erected,  much  of  the  equipment 
being  moved  out  from  Burlington.  The  plant  as  built  at 
that  time  comprised  seven  principal  buildings;  a  storehouse 


Office  and  storehouse 

Boiler   shop 

Tube,     tender     frame 

and  truck  shop 
Station 
Machine    -iliop 
Eng.       lagging       and 

paint  shoo 
Cleaning   shed 
Lye  vat 
Spray  pond 
Power  plant 


Plan   of  Tracks  and    Buildings,  West    Burlington   Shops 
List   of    Buildings 


Year 

Year 

Material 

Size 

built 

Mateiial 

Size 

built 

Brick 

55  ft.  8  in.  by  301  ft.  6  in. 

1SS2 

11 

Blacksmith  shop 

Steel  and  brick 

90  ft.  by  250  ft. 

1916 

125  It,  I  in.  by  315  ft.  8  in. 

1882 

12 

Transfer  table 

Stone 

58  ft.  by  3C0  ft. 

1882 

13 

Coach  and  tin  shop 

Brick 

90  ft.  by  222  ft. 

1882 

Brick 

125  ft.  1  in.  by  200  ft. 

1882 

14 

Transfer   table 

Stone 

58  ft.  by  300  ft. 

1882 

Wood 

20  ft.  by  50  ft. 

IS 

Freight  car  shop 

Brick 

90  ft.  by  22  ft. 

1882 

310  It,  by  792  ft. 

1916 

16 

Old  power  plant 
Stand    pipe 

Brick 

140  ft.  8  in.  by  52  ft,  10  in. 

1882 

17 

Steel 

28  ft,  diam,  60  ft.  height 

1909 

IS  ft.  by  52  ft. 

1917 

18 

Wood    mill 

Brick 

75  ft.  by  200  ft. 

1882 

18  ft,  bv52ft. 

1917 

19 

Sub,   store   car   dept. 

Wood 

11  ft.  by  175  ft. 

1900 

28  ft.  by  28  ft. 

1916 

20 

Track  scales 

Wood 

8  ft.  by  50  ft. 

100  ft.  by  150  ft. 

1916 

21 

Car  wheel  loading  pit 

Concrete 

22  ft.  6  in.  by  HO  ft.  1  in. 

Steel  and  brick 

106  ft.  8  in.  by  118  tt. 

1916 
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shop),  a  coach  shop,  a  freight  car  shop,  a  wood  mill 
and  a  power  house.  The  main  entrance  to  tlie  shops  was 
from  the  east,  and  expansion  in  that  direction  was  inipractic- 
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3olt    Department    in   the    Light    Machine    Bay 


Organization    Diagram   for  the   Locomotive   Department 


and  office,  a  machine  and  erecting  shop  with  longitudinal 
pits,  (now  used  as  a  boiler  and  tank  shop),  a  boiler  and 
blacksmith   shop,    (now   the   flue   and   tender   truck   repair 


able  because  tlic  adjoining  land  was  occupied  by  an  iron 
foundry.  The  land  at  tlie  west  end  of  the  shops  was  level 
and  the  location  of  buildings  on  that  side  would  not  inter- 
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Floor  Plan  of  West  End  of  Erecting  and  Machine  Shop,  Showing  Arrangement  of  Machine  Tools. 
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Wheel    Department    in    the    Heavy    Machine    Bay 

fere  with   the  car  department  to  any  appreciable  extent,  so 
it  was  decided  to  place  the  new  shops  west  of  the  existing 


plant.  A  study  of  the  requirements  showed  that  but  one 
department  could  be  housed  in  the  old  shop  buildings.  It 
was  therefore  decided  to  build  a  combined  erecting  and  ma- 
chine shop,  a  blacksmith  shop  and  power  plant  in  the  loca- 
tions shown  on  the  map  below.  The  new  erecting  shop  has 
a  capacity  of  appro.ximately  30  large  or  45  small  locomotives, 
including  two  or  three  being  stripped  and  three  or  four  be- 
ing wheeled  and  finished. 

STRUCTURAL    DETAILS   OF    BUILDINGS. 

The  buildings  in  the  new  plant  were  erected  by  Westing- 
house,  Church,  Kerr  &  Compan)-,  New  York.  The  machine 
and  erecting  shop  is  a  steel  frame  building  792  ft.  long  and 
.no  ft.  wide.  The  total  floor  area  is  5.65  acres.  The  entire 
floor  space  is  made  of  concrete.  The  foundation  is  of  con- 
crete and  the  walls  are  concrete  and  glazed  hollow  tile.  The 
rcof  is  made  up  of  three-inch  Douglas  fir  planks,  supported 
on  fir  purlins  and  covered  with  tar  and  gravel.  The  build- 
ing is  divided  longitudinally  into  four  bays,  one  for  the 
erecting  shop,  two  for  heavy  machines  and  one  for  light  ma- 
chines. 

The  erecting  shop  occupies  a  bay  100  ft.  wide  and  three 
pits,  spaced  30  ft.  apart,  run  longitudinally  through  its 
entire  length.  There  are  four  cranes  spanning  the  bay,  two 
of   125   tens"  capacity  with   15-ton   auxiliary  hoists  on  the 
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Floor  Plan  of  East   End  of  Erecting  and   Machine  Shop.  Showing  Arrangement  of  Machine  Tools. 
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upper  ranway  and  two  of  15   tons'  capacity  on  the  lower 
runway. 

On  tlie  south  side  of  the  erecting  shop  tliere  is  a  bay  70 
ft.  wide  served  by  one  15-ton  crane.  This  part  of  the  build- 
ing contains  some  of  the  heavy  machine  tools,  but  the 
greater  part  of  the  space  is  used  for  overhauling  engines, 
trucks,    ash   pans,    steam   pipes,   superheaters,    stokers   and 


shop  is  the  light  machine  bay,  70  ft.  wide.  This  section  has 
no  traveling  crane  but  numerous  jib  cranes  are  provided  for 
the  heavier  work.     The  tool  room  is  located  midway  along 


Half-Gantry   Cranes   Along    Side   and    End   of   Shop 


this  ba}-.  In  one  corner  there  is  a  room  for  tlie  storage  of 
hand  tools  and  blue  prints,  and  directly  above  this  is  the 
foreman's  office. 

The  walls  of  the  shop  have  a  large  area  of  windows  which 
are  set  in  steel  sash  having  sections  pivoted  horizontally  to 
stoker  engines  and  cabs.     A  standard  gage  track  leads  into     provide  for  ventilation.     The  natural  light  is  increased  by  a 
the  east  end  of  this  bay.  double  pitch  skylight  in  the  erecting  bay  and  sawtootli  sky- 

A  heavy  machine  bay  is  placed  on  the  north  side  of  the     lights  running  almost  tlie  full  length  of  the  three  remammg 


Interior  of  Erecting  Shop 


erecting  bay.  It  is  70  ft.  wide  and  has  two  15-ton  electric 
traveling  cranes  covering  the  entire  area  and  has  a  stub  track 
leading  into  it  from  the  east.     Along  the  north  side  of  the 


bays.     A  good  idea  of  the  uniform  lighting  across  the  shop 
can  be  gained  by  referring  to  the  cross  section  of  the  building.  ■ 
The  shops  are  lighted  at  night  by  nitrogen  filled  lamps  in 
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enameled  steel  reflectors.  The  general  illumination  is 
ample  for  working  on  machine  tools  or  around  locomotives. 
Plug  receptacles  are  provided,  however,  spaced  20  ft.  apart 
in  the  erecting  pits  and  40  ft.  apart  on  the  walls  and  col- 


this  system  can  be  used  for  forcing  air  through  the  shop  to 
create  an  artificial  circulation.  The  water  supply  for  fire 
protection  is  taken  from  two  reservoirs  about  half  a  mile 
from  the  shop.     The  pumps  discharge  into  a  stand  pipe  28 


y^khman's  Circuit 


^m==. 


Cross  Section  of  Shops,  Showing   Arrangement  of   Lighting    Fixtures 


umns.     Data  concerning  the  lighting  installation  is  given  in 
the  following  table: 

D.VTA   ON    Illumination   of   West   Burlington    Locomotive   Shops 


Number 
Approximate       of 
heiglit 


Light    machine    bay 23  ft. 

Heavy    macliitie    bay .13  ft. 

Erecting  shop    50  ft. 

South   bay    33  ft. 


lamps 
H4 

87 
72 
87 


Size 
of 

lamps 
300 
SCO 
750 
500 


Watts 

per 
sq.  ft. 

.78 

.78 

.68 

.78 


Appro.K. 
ft.  candle 
intensity 

5.5 
5.0 
4.5 
5.0 


An  indirect  fan  system  of  heating  is  used.     The  air  is 
drawn  in  at  two  fan  rooms  which  extend  out  from  the  north 


ft.  in  diameter  and  60  ft.  high,  having  a  capacity  of  275,000 
gal.  Hydrants  are  spaced  from  200  to  400  ft.  apart  aroiind 
the  shop.  A  separate  pipe  line  is  provided  for  drinking 
water.  The  main  toilet  rooms  are  located  in  the  additions, 
which  house  the  ventilating  fans,  several  auxiliary  toilets 
being  provided  at  convenient  points  in  the  shop.  The  wash 
rooms  and  locker  rooms  are  on  the  second  floor  of  the  two 
additions. 

The  blacksmith  shop  is  a  brick  building  with  a  steel  frame 
and  concrete  foundation  250   ft.  long  and  90  ft.  wide.     A 


Interior  of  the  Tool   Roon 


wall.  The  fan  forces  the  air  through  the  heating  coils,  which 
are  supplied  with  e.xhaust  steam  from  turbines,  and  one  air 
compressor  in  the  power  plant  and  thence  into  concrete  ducts 
under  the  floor.  These  ducts  branch  into  smaller  tile  ducts 
which  are  carried  up  to  sheet  metal  cowls  with  outlets  about 
three  feet  above  the  floor.     During  extremely  warm  weather 


louver  with  pivoted  steel  sash  windows  in  each  side  e.xtends 
along  the  center  to  provide  an  outlet  for  smoke  and  gases. 
The  roof  is  of  the  same  type  used  on  the  erecting  and  ma- 
chine shop. 

The  power  house  is  a  steel  frame  brick  building  118  ft. 
bv  107  ft.  with  a  basement  under  both  the  boiler  and  the 
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engine  rooms.  It  lias  a  reinforced  concrete  roof  covered  with 
tar  and  gravel.  The  two  buildings  which  are  now  used  for 
the  boiler,  flue  and  tank  work,  are  125  ft.  wide  and  316  and 
200  ft.  long.  The  walls  are  of  brick  and  composite  wood 
and  iron  trusses  support  the  roof,  which  is  of  wood  with  an 
asbestos  covering. 

DR'ISION  OF  FLOOR  SPACE  BETWEEN  DEPARTMENTS. 

The  proper  division  of  floor  space  between  the  various 
departments  of  a  locomotive  shop  presents  a  difficult  prob- 
lem.    In  determining  the  allotment  it  is  necessan'  to  consider 


Frame    and    Cylinder    Equipment    in    the    SoutPi    Bay 

among  other  factors  the  class  of  repairs  to  be  handled,  the 
average  period  for  the  renewal  of  tulies  and  fireboxes,  and 
the  amount  of  manufacturing  w^ork  to  be  done  for  other 
shops.      Practically    all    the    locomotives    repaired    at    West 


areas  of  the  principal  departments  in  the  locomotive  shop 
are  given  below: 

Abe.\  of  Shops 

Size                            .\rca  Area  jier  pit" 

Erectinti  shop    100  ft.  by  792  ft.   =:      79,200  sq.  ft.  *       2,640  sq.  ft 

Machine  slio|>   2111  ft.  by  792  ft.   =   166.300  sq.  ft.  5.S43  sq.  ft. 

Erecting  and  machine 310  ft.  by  792  ft.    =   245.500  sq.  ft.  8.183  sq.  ft. 

Boilei  and  tank  shop....-  125  ft.  bv  316  ft.  and 

125  ft.  by  200  ft.    =      64,500  sq.  fl.  2.150  sq.  ft. 

Blacksmith  shop   90  ft- by  250  ft.   =     22,500  sq.  ft.  750  sq.  ft. 

Total    of    four    main 

departments      332.500  sq.  ft.  Il,0S3sq.  f.t 
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General    Foreman's    Office    and    Small    Tool    Stock    Room 

Relative   Size   Compared   to   Erecting   Shop 

Erecting   shop    iqo.O 

Machine  shop    210  0 

Total  erecting  and  machine  shop 310  0 

Boiler  and  tank  shop gY'^ 

Blacksmith    shop 28  4 

419  9 
Relative   Size   of   Main    Departments 

r.recting  shop    03  8 

Machine  shop    !.'.!!!!!!!!!!!  50  0 

Total  erecting  and  machine  shop 73  o 

Boiler  and  tank  shop iQ'4 

Blacksmith  shop    .!!!.,"!'.'  g'g 

100.0 

•Based  on  shop  capacity  of  30  locomotives. 


-  2S0  0- 
Floor  Plan  of  the   Blacksmith  Shop 


Burlington  are  given  a  general  overhauling.     Flues  are  re-  The  large  area  devoted  to  machine  work  is  one  of  the 

moved  after  the  engines  have  run  about  80,000  miles,  and      striking  features  of  the  shop.     The  allotment  was  made  wiVh 
firebcxes  are  renewed  on  the  average  every  five  years.     The      two  objects  in  mind;  first,  to  furnish  ample  .space  Ground  all 
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machines  for  the  stock  of  parts  undergoing  repair,  and  sec- 
ond, to  permit  of  arranging  tlie  machines  in  the  order  that 
would  eliminate  backward  movements  as  far  as  possible.     It 


Cylinder   Set    Up   on    Jigs    for    Planing 

should  be  noted  that  the  machine  shop  area  includes  also  the 
sub-department  in  which  the  ash  pans,  front  ends  and  super- 


repair  points  on  tlie  system.  The  space  devoted  to  black- 
smith work  is  relatively  small  by  comparison  with  the  aver- 
age for  older  sliops,  although  work  for  both  locomotives  and 
cars  is  handled  here.  This  is  undoubtedly  to  be  explained 
by  the  increase  in  the  parts  for  which  steel  castings  are 
used,  with  a  consecjuent  reduction  in  the  number  of  forgings 
that  has  occurred  in  recent  years. 

ORGANIZATION. 

The  organization  of  the  supervising  force  in  the  locomo- 
tive department  is  shown  in  the  diagram.  This  is  closely  in 
accord  with  general  practice  and  little  comment  is  necessary. 
It  should  be  noted  tliat  piece  work  is  in  effect  in  practically 
all  departments,  which  accounts  for  the  small  number  of 
foremen  in  the  main  sections. 

ROUTING   OF    PARTS    BEING   REPAIRED. 

In  locating  tlie  sub-departments  a  special  effort  has  been 
made  to  group  them  in  a  logical  order  so  that  related  parts 
are  kept  together,  so  that  the  distance  material  must  be 
hauled  will  be  reduced  to  the  minimum  and  so  that  the  parts 
will  all  be  moving  in  the  same  general  direction.  The  loca- 
tion of  the  machine  tools  in  each  sub-department  has  been 
studied  and  they  have  been  arranged  to  permit  material 
undergoing  repairs  to  pass  from  one  to  another  in  regular 
order  without  any  back  movement.     Thus  the  normal  routing 


Arrangement  of  Equloment  in   Power  Plant 


heater  units  are  repaired,  although  this  amounts  to  less  than 
10  per  cent  of  the  total  floor  space.  Furthermore  the  shop 
finishes  cylinders  and  other  parts  for  some  of  the  smaller 


tor  the  parts  is  from  the  erecting  shop  to  the  end  of  the  sub- 
department  nearest  tlie  stripping  pit,  and  thence  through  the 
machines  in  rotation,  coming  out  completed  at  the  end  of 
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the  department  nearest  the  finishing  pits.  This  arrangement 
is  treated  in  detail  in  the  description  of  the  sub-depart- 
ments later  in  this  article. 

Ample  facilities  have  been  provided  for  transporting  the 
work  in  the  shops  and  from  one  building  to  another.  The 
erecting  shop,  as  already  noted,  is  served  by  two  125-ton 
cranes  with  au.xiliarj-  hooks  for  lifting  15  tons,  and  two 
cranes  of  15  tons'  capacity  running  on  the  lower  track.  The 
bay  in  which  the  heav}-  machines  are  located  has  two  15- 
ton  cranes  and  the  south  bay  has  one  of  the  same  capacity. 
Along  the  south  wall  of  the  shop  there  is  a  track  for  a  10- 
ton  half-gantr)-  crane,  extending  nearly  to  the  storehouse. 
Under  this  crane  most  of  the  heavy  material  such  as  cylin- 
ders, tires,  etc.,  is  stored.  The  east  side  of  the  machine  and 
erecting  shop  is  served  by  a  50-ton  half-gantry  crane  which 
reaches  the  ends  of  the  tracks  into  the  shop  and  rims  beyond 
the  north  boundary  of  the  shop  to  the  lye  vats.  As  the  runway 
for  this  crane  extends  a  short  distance  under  the  runway  of* 
the  10-ton  gantn,-  it  is  easy  to  transfer  the  material  by  means 
of  these  two  cranes  from  the  material  platform  to  cars  or 
trucks  that  can  be  run  into  the  shop.  The  flue  shop  and 
erecting  shop  are  connected  by  two  direct  tracks  and  two 


motives.  While  no  enlargement  to  the  shop  is  plaimed 
further  extensions  toward  the  west  or  toward  the  north  are 
quite  feasible. 

Ease  of  obsen'ation,  important  as  an  aid  to  supervision, 
has  been  given  due  consideration.  The  longitudinal  arrange- 
ment of  the  pits  in  the  erecting  shop  enables  the  foreman  to 
see  work  being  done  on  several  engines  from  any  point.  By 
grouping  the  tools  in  the  machine  shop  in  single  rows  with  a 
passagew'ay  between,  the  same  object  has  been  accomplished. 

SHOP  OPERATION. 
ERECTING   SHOP. 

Locomotives  awaiting  repairs  are  stored  on  dead  tracks  in 
the  yard  east  of  the  shops.  They  enter  the  erecting  shop  at 
the  east  end  where  the  stripping  is  carried  on.  When  the 
stripping  is  finished  the  locomotive  is  set  on  blocks  in  the 
center  portion  of  the  shop.  If  it  is  necessar)-  to  remove  the 
boiler,  this  is  placed  on  a  car  and  taken  to  the  boiler  shop. 
Flues  are  cut  out,  placed  on  push  cars  and  run  to  the  flue 
shop.  The  W'heels  and  dri\'ing  boxes  are  rolled  out  under  the 
50-ton  gantrv  crane,  which  takes  them  to  the  he  vat.     The 
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Others  lead  into  the  tender  truck  repair  shop.  A  separate 
track  goes  to  the  boiler  and  tank  shop,  which  can  also  be 
entered  by  two  tracks  at  the  east  end.  The  blacksmitli  shop 
and  erecting  shop  are  joined  by  a  board  path  over  which 
electric  storage  batter)-  trucks  are  operated  and  there  is 
also  a  standard  gage  track  extending  from  under  the  50-ton 
gantry  crane  runway  to  the  track  through  the  center  of  the 
shop. 

One  of  the  things  that  frequently  causes  trouble  in  rail- 
road shops  is  locaf  congestion  due  to  the  inabilitv-  to  prede- 
termine accurately  how  much  room  will  be  required  by  each 
department.  In  this  instance,  space  has  been  left  between 
most  of  the  departments.  This  gives  extra  floor  area  for  the 
material  and  provides  leeway  for  future  growth.  The  extra 
space  has  been  apportioned  with  considerable  judgment,  for 
instance,  it  seems  likely  that  the  number  of  stoker  fired 
engines  will  increase  and  therefore  the  stoker  department 
has  been  allowed  room  to  grow.  On  tlie  other  hand,  the 
•work  on  eccentrics  and  straps  is  handled  in  the  smallest  pos- 
sible area  because  these  parts  are  not  found  on  modem  loco- 


pedestal  binders  crossheads,  links,  hangers  and  similar  parts 
are  placed  in  containers  to  facilitate  the  cleaning.  The 
front  ends  are  stored  in  a  rack  adjoining  the  finishing  pits. 

HEAVY  MACHINE  BAY. 

Driving  Wheels,  Axles  and  Crank  Pins. — The  driving 
wheel  department  is  at  the  extreme  eastern  end  of  the  ma- 
chine shop.  From  the  lye  vat  the  wheels  are  rolled  in  on 
a  stub  track  and  inspected.  If  the  wheel  centers  need  to  be 
pressed  off  or  crank  pins  pressed  out,  they  go  to  a  600-ton 
wheel  press  on  the  left  hand  side.  Beyond  the  press  are  lo- 
cated the  axle  lathe,  crank  pin  lathe,  and  quartering  machine. 
On  the  right  hand  side  of  the  track  are  the  stands  for  holding 
wheels  while  the  tires  are  removed  or  set.  The  tires  on  truck 
wheels  are  removed  and  applied  in  this  department,  as  there 
is  not  enough  of  such  work  to  justify  the  duplication  of  the 
facilities.  Beyond  the  mounting  stands  are  located  the  bor- 
ing mill  for  wheel  centers  and  tires,  a  driving  wheel  lathe 
and  a  journal  turning  lathe.  Next  in  order  come  the  tracks 
adjoining  the  fitting  bench  where  hub  plates  are  applied  and 
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crank  pins  trued  up.  The  eccentric  cranks  and  eccentrics 
are  fitted  on  a  track  next  to  the  eccentric  bench,  and  also 
adjacent  to  the  driving  box  department.  Wheels  are  fitted 
with  driving  boxes  and  cellars  before  they  go  to  the  erecting 
shop.  There  are  16  tracks  for  storing  wheels,  each  35  ft. 
long,  and  extending  out  into  the  erecting  bay  to  facilitate 
handling. 

Eccentric  Department.  —  The  eccentrics  and  straps  are 
brought  from  the  lye  vat  to  the  eccentric  department  which 
has  a  36-in.  Bullard  vertical  turret  lathe,  used  mostly  for 
turning  up  brass  liners,  and  a  Gisholt  42-in.  boring  mill  used 
for  eccentrics  and  straps. 

Driving  Boxes. — The  boxes  from  the  lye  vat  are  placed 
on  a  platform  south  of  the  passage  through  the  machine 
shop,  where  they  are  inspected.  Those  requiring  new  crown 
brasses  go  to  the  press,  while  others  are  taken  to  the  planer. 
The  crown  brasses  are  shaped  on  the  slotter  and  then  pressed 
in.  The  box  then  follows  the  same  course  as  those  not  re- 
quiring brasses,  going  to  the  planer  to  be  faced  on  the  shoe 
and  wedge  fit,  and  on  the  hub  if  necessary,  and  then  to  the 
boring  mill.  After  being  bored  a  clearance  for  the  grease  is 
cut  on  the  back  side  of  the  box  only  on  the  slotter.     The 


removed.  The  rods  are  next  examined  for  cracks.  If  they 
need  reboring  they  are  sent  to  the  horizontal  boring  mill. 
Next  they  go  to  the  radial  drill  to  have  the  taper  knuckle 
joint  pin  fit  reamed  out,  then  the  pins  are  fitted.  After  this 
operation  tlie  rods  are  set  on  a  rack  at  the  west  end  of  the 
rod  department  and  the  bushings  are  fitted  on  a  small  bor- 
ing mill.  After  the  bushings  are  bored  and  pressed  in,  the 
rods  are  fitted  together  and  trammed  for  length,  being 
changed  by  the  blacksmitli  if  necessary.  Knuckle  joint  pins 
and  bushings  and  crosshead  pins  are  turned  up  rough  on 
a  7j2-in.  Libby  high  duty  turret  lathe.  The  sides  of  main 
rod  straps  are  trued  up  on  the  surface  grinder  and  main 
rod  brasses  are  shaped  to  size  on  two  28-in.  shapers  with 
special  attachments  and  bored  out  on  a  36-in.  Bullard  ver- 
tical turret  lathe.  Side  rod  bushings  are  pressed  in  by  a 
100-ton  hydraulic  press. 

Valve  Motion. — The  diversity  of  work  involved  in  the 
repairing  of  valve  motion  makes  it  difficult  to  establish  a 
routing  for  the  parts,  except  in  a  general  way.  However,  the 
majority  of  parts  can  be  finished  on  one  or  two  machines  and 
as  they  are  relatively  light  the  handling  presents  no  special 
difficulty.      The   rocker   arms,    lift    shafts,    bushings,   valve 
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lateral  play  of  the  driving  boxes  is  governed  by  the  thickness 
of  the  hub  liner  on  the  wheel  center.  The  flanges  on  each 
pair  of  driving  boxes  are  made  the  same  thickness.  The 
man  applying  the  hub  plates  takes  this  dimension  off  the  box 
with  the  thickness  of  tlie  shoe  and  wedge  flanges  and  the  dis- 
tance over  the  frames  and  has  the  brass  hub  liners  turned  to 
the  proper  thickness  to  give  J^  in.  lateral  clearance.  Each 
half  of  the  hub  plate  is  put  on  with  four  wrought  iron  pins 
having  a  straight  fit  in  the  wheel  center  and  a  counter-sunk 
head.  When  the  driving  boxes  are  worn  down  ^-g  in.  the 
face  is  counter-bored  and  a  3^-in.  sheet  steel  liner  is  put  on 
with  countersunk  head  bolts. 

Shoes  and  Wedges. — .\\\  new  shoes  and  wedges  are  fin- 
ished on  a  planer  near  the  driving  box  department.  When 
these  parts  come  from  the  engine  after  being  laid  off,  tliey  are 
faced  on  a  planer  in  the  light  machine  bay  near  the  west  end 
of  the  shop  shown  on  the  layout  as  No.  70. 

Main  and  Side  Rods. — The  rods  as  they  come  from  the 
locomotive  are  placed  on  rails  resting  on  trestles,  the  main 
rods  on  one  side  and  the  side  rods  on  another.  They  are 
then  cleaned  with  waste,  and  grease  cups  and  bushings  are 


bodies,  rings,  etc.,  are  handled  on  two  lathes.  Pins  are 
rouglied  out  on  Jones  and  Lamson  and  Pratt  and  Whitney 
turret  lathes.  Pins  are  fitted  on  three  lathes,  one  of  16-in. 
swing  and  two  with  a  swing  of  18  in.  The  drilling  of  heavy 
parts  is  done  on  a  Baker  high  duty  drill,  while  lighter  work 
is  handled  on  drill  presses  in  the  light  machine  bay.  A 
planer  in  the  light  machine  bay  handles  surfacing  opera- 
tions on  links  and  similar  parts. 

Pistons  and  Rods.  Crossheads  and  Guides — The  pistorj 
guide,  and  crosshead  work  is  done  at  the  extreme  west  end 
of  the  heav}'  machine  bay.  The  machine  tools  include  a 
42-in.  Bullard  vertical  turret  lathe  for  turning  piston  pack- 
ing, a  36-in.  vertical  turret  lathe  for  turning  valve  chamber 
heads,  packing,  etc.,  a  Baker  high  duty  drill  for  miscel- 
laneous drilling  and  reaming,  two  piston  lathes  and  an  Acme 
turret  lathe.  As  the  pistons  come  from  the  locomotive  they 
are  set  on  the  floor  and  examined.  The  nuts  are  turned  off 
in  a  lathe  and  the  pistons  are  sent  to  the  250-ton  press  and 
the  heads  are  taken  off.  The  rods  then  go  to  one  of  the  two 
lathes  and  are  trued  up  or  if  necessary  are  replaced  with 
new  rods.     The  piston  heads   are  turned  up  on   a  Ijoring 
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mill  and  come  to  this  department  finished  except  for  the 
cylinder  fit.  The  pistons  are  put  on  the  rod  and  the  outside 
is  turned  and  grooved  for  the  packing  rings. 

Crossheads  are  set  alongside  the  pistons  and  rods.  The 
shoes  are  taken  off,  and  if  necessary,  the  crosshead  pin  fit 
and  the  piston  rod  fit  are  reamed.  The  crosshead  shoes  go 
to  the  babbitt  furnace  to  he  relined  and  when  they  are  re- 
turned are  applied  to  the  crosshead  and  the  bolts  are  fitted. 
Then  the  complete  crosshead  goes  to  the  planer  where  the 
shoes  are  planed  to  fit  the  guides;  after  which  the  crosshead 
pin  is  fitted.  Then  the  piston  rod  is  inserted  and  the  key 
shaped  to  fit.  As  the  final  operation,  the  gland  is  fitted  on 
and  the  packing  is  bored  to  size. 

Crosshead  guides  coming  from  the  locomotive  are  placed 
on  a  rack  from  whicli  they  are  handled  by  a  jib  crane  onto 
the  surface  grinder.  After  being  ground  on  the  face  and  the 
sides,  they  are  put  back  in  another  portion  of  the  rack,  until 
they  are  ready  to  be  applied  to  the  engine. 

LIGHT  MACHINE  BAY. 

At  the  extreme  ea.st  end  of  the  light  machine  bay  the  driver 
brake  rigging  and  spring  rigging  is  repaired.  This  is  largely 
bench  work  with  the  exception  of  pins  and  bushings,  which 
are  handled  on  a  Warner  &  Swasey  hollow  hexagon  turret 
lathe  and  a  Jones  &  Lamson  flat  turret  lathe.  Two  engine 
lathes  are  used  for  turning  up  trunnions,  etc.,  and  there  are 
also  provided  in  this  department  a  drill  press  and  a  hy- 
draulic bushing  press. 

Next  to  the  spring  rigging  department  is  the  air  brake 
department.  At  the  east  end  air  pumps  are  repaired.  Three 
small  engine  lathes,  a  shaper  and  a  drill  press  are  conveni- 
ently located  to  do  the  work  that  must  be  handled  on  these 
machines.  The  lighter  air  brake  parts  as  well  as  injectors, 
lubricators,  pops,  bell  ringers,  valves  and  gages  are  repaired 
at  benches  about  half  way  down  the  shop.  There  are  three 
brass  lathes  and  one  engine  lathe  serving  this  department. 
Just  beyond  the  brass  lathes  is  the  bolt  department.  In  this 
department  there  are  five  turret  lathes,  seven  small  engine 
latiies  for  fitting  belts,  a  centering  machine,  a  drill  press,  a 
nut  facer,  a  4-in.  single  spindle  tapping  machine  and  a  three- 
spindle  bolt  cutter. 

Tool  Room — The  tool  room  is  very  completely  equipped 
for  light  or  heavy  work.  The  smaller  machines  are  belt 
driven  from  line  shafting  Ijut  the  larger  lathes  have  indi- 


hauled.  In  tlie  northwest  corner  of  the  tool  room  is 
located  a  light  lieaudr\-  hammer  and  an  oil  furnace  where 
chisels  and  other  tools  are  inade  and  put  in  shape.  The  main 
stock  room  for  blue  prints  and  hand  tools  is  in  the  comer 
of  the  tool  room.  Above  this  is  the  foreman's  office  which 
gives  a  view  of  the  entire  north  side  of  the  shops.  The 
walls  are  of  glass  to  give  a  wide  field  of  vision. 

The  west  end  of  the  light  machine  bay  is  occupied  by  the 
electrical  department.     Here  repairs  to  headlight  equipment, 


Power   Plant   and    Spray   Cooling    Pond 

motors,  gasoline  engines  and  section  cars  are  carried  on.  A 
part  of  the  space  at  this  end  of  the  shop  is  devoted  to  storage 
at  the  present  time. 

SOUTH     BAY, 

Tile  large  Ijay  south  of  the  erecting  shop  is  equipped  to 
handle  the  work  on  frames  and  cylinders,  engine  trucks  and 
most  of  the  auxiliary  parts  of  the  boiler  and  the  machinery. 
All  the  tools  in  this  section  have  individual  motor  drive. 

Frames  mid  Cylinders. — At  the  east  end  of  the  south  bay, 
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Layout  of  Machines  and  Tracks  In  the  Flue  Shop 


dividual  motor  drive.  There  are  two  cylindrical  grinders 
and  one  universal  grinder.  For  repetition  work  such  as 
pins,  sleeves,  sockets,  flue  rollers,  etc.,  a  Warner  &  Swasey 
hollow  hexagon  turret  lathe  is  used.  The  repairs  to  speed 
recorders  are  handled  at  a  bench  with  special  fixtures  in 
the  tool  room.  Just  beyond  the  tool  room  are  several  benches 
where  machine  tools,  lioists,  and  similar  machinery,  are  over- 


alongside  the  erecting  shop,  is  located  equipment  for  planing 
and  slotting  frames,  consisting  of  a  60-in.  planer,  a  double 
head  frame  slotter  and  a  96-in.  radial  drill.  These  ma- 
chines are  not  kept  busy  on  frame  work,  so  they  also  handle 
other  heavy  parts  of  a  miscellaneous  character.  The  cylinder 
work  is  done  on  a  group  of  machines  located  along  the  east 
end  of  the  soutli  wall  in  the  south  bay.     This  consists  of  a 
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three-spindle  cylinder  and  valve  boring  machine,  an  84-in. 
planer  with  reversing  motor  drive  and  a  96-in.  radial  drill. 
A  notable  feature  of  the  work  in  this  department  is  the  extent 
to  which  jigs,  fixtures  and  templets  are  used.  Cylinders  are 
finished  in  considerable  numbers  and  a  great  deal  of  time 
is  saved  by  the  device  used  for  lining  up  the  cylinders  for 
planing,  which  is  shown  in  the  illustration,  and  by  the  jigs 
for  locating  bolt  holes  not  only  around  the  cylinder  bore, 
but  also  in  the  frame  and  saddle  fits. 

Engine    Trucks. — The    engine    truck    department    has    a 
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Exterior  of  the   Blacksmith   Shop 

16-in.  engine  lathe  for  bolt  work,  a  42-in.  lathe  for  truing 
journals,  a  Sellers  48-in.  car  wheel  lathe  driven  by  a  50-h.  p. 
direct  current  motor,  and  a  400-ton  wheel  press. 

Ashpans. — The  ashpan  department  is  equipped  with  a 
punch  and  shear  tesides  numerous  pneumatic  tools.  Ad- 
jacent to  this  department  there  is  a  sub-store  for  bolts,  nuts, 
washers,  rivets,  etc. 

Steam  Pipes. — As  the  repairs  of  steam  pipes,  dry  pipes 


handled  in  other  departments.  The  stoker  engines  are  over- 
hauled here  and  are  tested  before  being  installed  on  the  loco- 
motive. 

Piping  and  Superheater  Units. — The  steam  and  air  brake 
piping  and  superheater  units  are  handled  in  the  same  de- 
j5artment.  The  piping  as  it  comes  from  the  locomotives  is 
thoroughly  cleaned  in  tlie  lye  vats  and  is  then  placed  on 
racks. 

Cab  and  Upholstery  Work. — The  cabs  used  by  the  C.  B. 
&  Q.  are  mostly  of  wood  with  a  steel  front.  To  take  care 
of  the  repairing  a  small  wood  working  department  has  been 
installed  at  the  west  end  of  the  shop.  Here  the  cabs  and  seat 
l)oxes  are  overhauled. 

Paint  Shop. — A  small  stucco  building  north  of  the  erect- 
ing and  machine  shop  is  used  for  the  storage  of  paint  and 
also  for  reworking  boiler  lagging.  Another  similar  structure 
near  the  lye  vat  is  used  for  reclaiming  journal  box  packing 
and  driving  box  grease. 

BLACKSMITH    SHOP. 

The  blacksmith  shop  is  well  equipped  to  handle  heavy  or 
light  hammer  work,  general  -blacksmithing  and  bolt  makmg. 
The  heaviest  steam  hammer  is  one  of  5,000-lb.  capacity, 
with  a  double  frame,  which  is  used  principally  for  making 
billets  from  scrap  iron.  Short  pieces  of  bolts  and  flat  bars 
are  piled  on  boards  and  Ijrought  to  a  welding  heat  in  the 
scrap  furnaces  and  are  then  shaped  into  slabs  under  the 
steam  hammer.  These  slabs  are  again  piled  together  and 
made  into  billets.  Iron  of  excellent  quality  is  secured  in 
this  way.  In  addition  to  the  5,000-lb.  hammer  there  is  one 
of  3,006-lb.,  one  of  1,600-lb.,  five  of  1,500-lb.,  and  two  of 
650-lb. 

For  making  parts  in  consideralile  quantity  there  is  a  bat- 
tery of  Bradley  hammers,  including  three  500-lb.  and  one 
60-lb.  size,  a  large  bulldozer  and  one  .^-in.  and  two  IK'-in. 


interior  of  the    Fiue  Shop 


and  throttle  valves  and  sui^rheater  headers  is  largely  bench 
work,  this  department  has  but  one  machine  tool,  an  Acme 
turret  lathe,  used  for  finishing  dry  pipe  rings  and  similar 
work.  There  are  a  large  number  of  ingenious  fixtures  used 
in  grinding  joints  witli  air  motors. 

Stokers. — A  considerable  amount  of  space  is  devoted  to 
stoker  work,  but  as  the  majority  of  these  parts  are  main- 
tained   to    standard    sizes,    the    machine    work    required    is 


forging  machines.  The  Bradley  hammers  and  forging  ma- 
chines are  belt  driven  from  a  line  shaft,  while  the  bulldozer, 
punches  and  shears  are  direct  connected.  ■  At  the  south  end 
of  the  shop  there  is  a  small  pneumatic  hammer  on  which 
tools  are  dressed.  The  shop  is  well  equipped  with  light  and 
heavy  jib  cranes  to  facilitate  the  handling  of  the  work.  It 
is  also  equipped  throughout  witli  oil  furnaces.  The  blast 
is  furnished  from  two  high  pressure  direct  connected  electric 
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driven  blowers,  each  one  of  ample  capacity  to  handle  the 
entire  shop  equipment.  The  shop  is  also  equipped  with 
sanitary  closets  and  w^ashrooms  for  the  convenience  of  the 
men. 

POWER    PLANT. 

The  power  house  supplies  steam,  compressed  air  and 
electric  current  for  the  entire  plant  and  is  equipped  to  raise 
the  pressure  on  the  water  mains  in  case  of  fire.  There  is 
no  high  pressure  pump  for  hydraulic  apparatus,  however, 
as  all  machines  operated  by  hydraulic  power  have  individual 
motor  drive.  This  arrangement  was  considered  more  satis- 
factory since  it  eliminated  the  necessity  for  a  line  of  high- 
pressure  piping,  which  is  often  troublesome  to  maintain. 
The  boiler  room  has  six  Murray  Iron  Works  water  tube 
boilers  of  400  h.  p.  each,  equipped  with  Foster  superheaters 
and  Taylor  underfeed  stokers.  Space  has  been  provided  for 
four  additional  boilers.  A  boiler  pressure  of  1 50  lb.  is  mam- 
tained  and  the  steam  is  superheated  to  500  deg.  F.  A  4,000- 
h.  p.  Webster  Star  open  type  feed  water  heater  is  installed  on 
a  platfonn  in  the  boiler  room  and  an  Alberger  condenser  in 
the  basement  under  the  engineroom.  A  spray  pond  of 
500.000  gal.  capacity,  located  75  ft.  west  of  the  power  plant, 
is  used  in  connection  with  condensing  apparatus. 

The  coal  is  dumped  into  a  hopper  underneath  the  track 
and  is  carried  by  a  chain  bucket  t)pe  elevator  into  a  con- 
veyor that  delivers  it  into  overhead  bunkers,  where  the  coal 
is 'measured  before  being  fed  to  the  mechanical  stokers. 
The  ashes  are  collected  in  hoppers  under  the  furnaces  and  are 
dumped  into  an  ash  car  which  carries  them  to  the  elevator 
pit.  The  elevator  raises  them  to  an  overhead  ash  bin  from 
which  they  are  dumped  into  the  empty  coal  car.  The  smoke 
stack  is  of  brick,  12  ft.  in  diameter  and  150  ft.  high. 
Forced  draft  is  supplied  by  three  blowers  driven  by  steam  en- 
gines. The  boiler  room  equipment  operates  non-condensing 
to  supply  the  steam  for  feed  water  heating. 

The  electric  generating  e(iuipment  consists  of  two  750  kw. 
General  Electric  high  pressure  turbo  generators,  producing 
three-phase  current  at  440  volts  and  60  cycles.  The  tur- 
bines are  of  the  bleeder  type,  so-called  from  the  fact  that 
steam  for  heating  is  drawn  off  at  a  pressure  of  4  to  5  lb., 
after  passing  the  first  stage  of  the  turbine.  A  vacuum  of 
27>2  in.  of  mercury  is  carried  on  the  low  pressure  stage.  To 
furnish  direct  current  for  the  variable  speed  shop  motors 
there  are  two  200-kw.  motor  generator  sets,  generating  at 
220  volts  d.  c.  There  is  one  steam  turbine  driven  and  one 
motor  driven  exciter.  A  central  switch  board  is  installed  on 
the  west  wall  of  the  engine  room  and  an  instrument  board  for 
the  Ijoilers  is  located  on  the  east  wall.  These  carry  a  very 
complete  equipment  of  pressure  and  temperature  gages  and 
draft  gages  and  also  continuous  CO=  recorder  for  each  boiler. 
A  Venturi  meter  is  used  for  checking  the  amount  of  water 
evaporated  by  the  boilers. 

There  are  two  air  compressors  in  the  turbine  room  Imth 
operating  at  a  pressure  of  110  lb.  per  sq.  in.  One  is  an 
Ingersoli  compound  type  of  1,.350  cu.  ft.  per  minute  capacity, 
taken  from  the  old  power  house.  The  other  is  a  Laidlaw 
condensing  cross  compound  high  duty  compressor,  with  a 
capacity  of  .?,650  cu.  ft.  of  free  air  at  110  R.  P.  M.  The 
fire  pump  is  a  Fairbanks-Morse,  18  in.  by  10  in.  by  12  in. 
underwriters  pump  having  a  capacity  of  1,000  gal.  per  min- 
ute. The  steam,  air  and  electric  lines  are  carried  from  the 
power  house  to  the  shop  in  a  concrete  tunnel. 

The  engine  rocm  is  equipped  with  a  ten-ton  traveling  hand 
crane  which  spans  the  whole  width  of  the  building.  This 
crane  is  used  to  facilitate  handling  or  repairs  to  equipment. 

BOILER    SHOP. 

The  boiler  shop  is  located  in  the  building  formerly  used 
as  the  machine  and  erecting  shop.  The  boilers  are  placed 
on  the  south   side,  which   is  equipped  with  overhead  cranes 


across  the  three  longitudinal  tracks.  The  machines  are  on 
the  north  side  and  are  served  by  a  monorail  floor  crane.  The 
west  end  of  the  machine  department  is  devoted  to  heavy  plate 
work.  Here  are  located  the  laying  out  table,  bending  rolls 
and  flange  fire,  as  well  as  the  heavy  punches  and  shears. 
At  the  center  of  the  north  wall  is  the  office  and  tool  room. 
In  the  space  east  of  this  the  light  machines,  such  as  bolt 
cutters,  lathes  and  small  drill  presses  are  located.  Some  of 
the  tank  work  is  Ijeing  handled  in  the  boiler  shop,  but 
eventually  all  the  tender  tank  and  truck  work  will  be  taken 
care  of  in  the  south  half  of  the  old  boiler  shop,  just  west  of 
the  present  boiler  shop. 

FLUE    SHOP. 

A  unique  arrangement  of  machines  and  tracks  is  used 
in  the  department  where  the  tubes  and  flues  are  repaired. 
The  layout  of  the  shop  is  shown  in  the  illustration  below. 
Small  flues  after  being  removed  from  the  boiler  are  loaded  on 
push  cars  and  enter  the  shop  on  the  north  track.  The  back 
end  is  cut  off  square  and  the  flue  is  run  through  one  of  the 
Otto  cleaners  to  remove  the  scale.  As  the  tubes  pass  out  from 
the  cleaners  they  are  placed  on  another  push  car.  The 
clean  tulies  go  down  the  track  to  the  second  turn  table  and 
are  set  on  one  of  two  diagonal  tracks  leading  from  it.  Ad- 
joining each  of  these  tracks  is  the  equipment  necessary  for 
applying  safe  ends,  consisting  of  a  small  oil  furnace,  a  hot 
saw  and  tube  expander,  a  welding  furnace  and  a  welder  and 
swedger.  The  flues  pass  through  the  furnaces  and  machines 
and  when  completed  arc  placed  on  push  cars  on  one  of  the 
diagonal  tracks  leading  to  the  transverse  track  on  the  south 
side.  The  front  ends  of  the  tubes  are  heated  with  an  oil 
burner  to  anneal  them  and  they  are  cut  to  length  and  sent 
to  the  erecting  shop  to  be  reapplied. 

Superheater  flues  are  handled  in  a  similar  manner.  The 
push  cars  enter  the  shop  by  the  center  track.  The  flues  are 
cleaned  and  the  back  end  is  cut  off,  and  the  car  is  then  set 
on  the  diagonal  track  next  to  the  furnace.  The  safe  end  is 
inserted  in  the  furnace  but  not  welded,  being  swedged  down 
to  enter  the  flue  for  a  distance  of  about  one  inch  and  welded 
to  the  flue  with  the  oxy-acetylene  torch.  After  the  flues  have 
had  safe  ends  welded  on  they  are  cut  to  length  and  tested 
and  are  then  annealed  and  put  back  in  the  boiler. 


AIR  PUMP  STRAINER 

BY  E.  A.  M. 

A  simple  air  pump  strainer,  much  more  effective  than  the 
ordinary  type  which  has  so  long  been  used,  is  shown  in  the 
drawing.     In  making  it  the  casting  from  the  old  type  strainer 
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A  Simple  Curled   Hair  Air  Pump  Strainer 

is  used,  and  in  this  is  inserted  a  cone-shaped  tube  of  sheet 
metal  6  in.  long  by  6J^  in.  outside  diameter  at  the  large  end. 
A  concave  screen  of  j4-in.  wire  mesh  is  inserted  in  the  tube 
and  soldered  in  place  IV^  in.  from  the  inner  end.     The  re- 
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mainder  of  the  strainer  is  loosely  filled  with  curled  hair, 
about  two  ounces  being  required  for  this  purpose.  The  outer 
end  of  the  strainer  is  closed  with  a  hinged  lid  of  ^4-'"-  wire 
mesh,  soldered  to  a  light  brass  wire  frame.  A  slot  in  the  side 
of  the  tube  is  provided  to  take  the  latch  formed  on  the  end 
of  the  wire  lid  frame.  In  order  to  provide  sufficient  spring 
for  the  proper  operation  of  the  latch,  about  two  inches  of 
the  frame  at  the  latch  end  of  the  wire  is  left  unattached  to 
the  netting.  The  lid  is  hinged  to  the  strainer  at  a  point 
opposite  the  latch. 


PRESENT  CONDITION  OF  LOCOMOTIVES 
AND  CARS 

Notwithstanding  the  fact  that  the  number  of  locomotives 
actually  built  for  the  use  of  the  railways  in  the  United  States 
during  the  past  year  and  the  four  preceding  years  has  ma- 
terially fallen  behind  the  10-year  average  of  1907  to  1917  in- 
clusive, and  that  there  was  an  acute  shortage  of  power  ap- 
parent at  the  close  of  1917,  there  is  at  the  present  time  very 
little  evidence  of  a  lack  of  sufficient  power  to  meet  immediate 
requirements.  This  does  not  mean,  however,  that  there  is  no 
need  for  new  power.  Old  locomotives  have  been  kept  in 
service  at  a  sacrifice  in  operating  efficiency  to  preclude  a 
repetition  of  conditions  existing  last  winter.  The  number 
of  locomotives  built  each  year  during  the  above-mentioned 
10-year  period  for  domestic  steam  railroad  use  has  averaged 
approximately  ,3,300.  For  the  past  five  years,  beginning  with 
1914,  the  railroads  have  fallen  behind  this  figure  Ijy  an  av- 
erage of  about  1,300  locomotives  each  year,  a  decrease  which 
can  be  accounted  for  only  partially  by  the  increase  in  tractive 
effort  of  the  locomotives  built  during  recent  years. 

Aside  from  the  fact  that  the  unprecedented  weather  condi- 
tions of  last  winter,  so  far  have  not  been  repeated  this  sea- 
son, the  present  fortunate  situation  is  broadly  attributable  to 
three  factors :     ( 1 )     In  general  the  power  of  the  country  is 


What  has  been  accomplished  in  increased  shop  output 
will  be  evident  from  an  inspection  of  Table  I*,  showing  the 
condition  of  power  for  alternate  weeks  during  a  period  of 
18  weeks,  for  the  months  of  August  to  November  inclusive, 
which  has  been  compiled  from  data  collected  by  the  equip- 
ment maintenance  section  of  the  Division  of  Operation  of 
the  Railroad  Administration.  For  this  period,  which  is 
practically  one-third  of  the  year,  it  is  evident  that  the  number 
of  locomotives  turned  out  of  shops  (including  all  engines 
out  of  service  for  repairs  over  24  hours)  is  nearly  23  per 
cent  greater  than  during  the  corresponding  period  of  1917, 
while  the  number  of  employees  in  the  locomotive  department 
has  been  approximately  9  per  cent  to  1 1  per  cent  greater 
than  the  numljer  in  service  last  year.  Taking  the  country 
as  a  whole,  the  increase  in  output  is  more  than  accounted 
for  by  the  increase  in  maintenance  forces  and  the  increase 
in  working  hours  from  the  eight,  nine  and  ten-hour  days  in 
effect  in  various  parts  of  the  country,  to  the  70-hour  week, 
which  was  in  effect  on  many  roads  from  March  to  November 
25.  During  the  period  covered  by  the  table  it  also  will  be 
seen  that  there  has  been  a  gradual  increase  in  the  number 
of  locomotives  being  repaired  for  other  lines,  the  maximum 
shown  being  284  during  the  first  week  in  November. 

Since  November  25,  when  working  time  was  reduced  from 
70  hours  a  week  to  a  nine-hour  day  liasis,  followed  on  De- 
cember 9  by  a  further  reduction  to  an  eight-hour  day,  there 
has  been  a  decrease  in  output  which  has  been  felt  more  par- 
ticularly in  running  repairs.  The  eight-hour  day  necessi- 
tates the  employment  of  three  shifts  at  engine  terminals,  with 
a  consequent  increase  in  supervision,  where  two  shifts  have 
heretofore  been  the  rule.  At  present,  in  most  cases  practi- 
cally the  same  number  of  men  who  have  constituted  the  two 
shifts  must  be  redivided  into  three.  It  will,  of  course,  be 
possible  gradually  to  build  up  these  forces  to  overcome  the 
present  shortage  as  demobilization  progresses.  The  power 
has  been  put  in  such  good  condition  during  the  past  sum- 
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In  or 

Week  On  Service-  awaiting 

ending  lines           able  shops 

August  3 62.764         53,665  9.999 

August    17 62.740          53,398  9,342 

August   31 62',908          53,932  8.974 

September   14 63,119         53,774  9,345 

September  28 63,126          53,987  9.139 

October    12 63,162         53,874  9,288 

October    26 63,247         53,711  9,536 

November    9 63.269         53,357  9,912 

November    30 63.418         53,641  9,777 


Per  cent  of 
locomotives 

out  of 
service  for 
over  24  hours 
14.4 
14.8 
14.2 
14.8 
14.4 
14.7 
ISO 
1S.6 
15.4 


Number  of  locomotives 
turned  out  of  shops 


1918 
5.329 
5,260 
5,828 
5,686 
6,083 
5.576 
5.807 
5,791 
6,317 


1917 
4,462 
4,337 
4,940 
4,507 
4,806 
4.599 
4,723 
4,636 
5,054 


Increase 

867 

923 

888 

1,179 

1,277 

977 

1,084 

1.155 

1,263 


Number  of  locomotives 


Being 
repaired  for 
other  lines 
190 
177 
194 
199 
236 
245 
274 
284 
259 


Stored 
service- 
able 
924 
70S 
848 
994 
913 
901 
875 
878 

1,119 


Number  of  employees  in 
locomotive  department 


1918 
261.915 
262.056 
264,349 
273,752 
275,326 
270,287 
271,554 
276,837 
281,384 


1917 
241,104 
240.615 
241,845 
245,996 
247.533 
249,543 
250,195 
253.066 
253,788 


rease 
811 
,441 
504 
,756 
793 
744 
,359 
,771 
596 


in  much  better  condition  now  than  at  the  beginning  of  any 
winter  for  several  years  past;  (2)  the  application  of  economy 
and  capacity  increasing  devices  to  existing  equipment 
has  increased  the  effectiveness  for  service  of  a  large  num- 
ber of  locomotives,  and,  (3)  there  are  now  retained  in  ser- 
vice many  locomotives  which,  if  new  power  were  available, 
would  and  could  economically  be  scrapped. 

LOCOMOTIVES    IN    GOOD    CONDITION 

That  the  condition  of  power  is  much  better  than  it  was  last 
year  is  evidenced  by  the  fact  that  for  several  months  past 
there  have  constantly  been  stored  in  serviceable  condition 
from  800  to  1,000  locomotives,  over  half  of  them  on  the 
eastern  roads,  where  extraordinary  demands  are  most  apt  to 
arise.  This  improvement  has  been  made  possible  by  the 
increased  working  hours  which  have  been  in  effect  since  last 
spring,  the  decrease  in  labor  turnover  during  the  latter  part 
of  the  year,  and  the  increase  in  the  number  of  men  employed 
on  locomotive  maintenance.  Both  of  the  latter  are  the  result 
of  the  wage  increases  put  into  effect  by  the  Railroad  Ad- 
ministration. 


mer  and  fall  that  the  reduction  in  back  shop  output  following 
the  reduced  number  of  working  hours  on  the  whole  need 
give  little  immediate  concern. 

Since  1914,  the  conditions  which  have  restricted  the  buy- 
ing of  new  power  have  directed  attention  to  the  possibilities 
for  increasing  the  capacity  of  a  large  number  of  existing 
locomotives  by  the  application  of  economy  and  capacity  in- 
creasing devices,  most  important  of  which  are  the  super- 
heater, mechanical  stoker  and  brick  arch.  During  the  past 
four  years  not  less  than  10,000  old  locomotives  have  been 
equipped  with  one  or  more  of  these  devices.  In  some  cases 
the  conversion  has  made  unnecessary  the  purchase  of  a  new 
class  of  power  to  pcrfonn  the  service  which  these  engines 
were  becoming  unsuitable  for,  but  which  they  are  now 
capable  of  performing  satisfactorily.  In  such  cases  each  con- 
verted locomotive  has  saved  the  purchase  of  a  new  one,  while 
in  others  the  saving  in  new  locomotives  has  been  in  propor- 
tion to  the  increase  in  capacity  effected  by  the  change,  which 

•A  detail  report  of  the  condition  of  power  by  regions  for  the  week  ending 
September  28,  1918.  was  published  in  the  RaiUvay  Mechanirat  Htiginecr  for 
November,    page    605 
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conservatively  woulil  L>e  between  10  and  20  per  cent.  It  is 
evident  that  these  10,000  converted  locomotives  have  had  a 
material  influence  in  preventing  an  acute  power  shortage. 

While  the  use  of  obsolete  locomotives,  to  scrap  which 
authorization  has  been  secured  or  is  contemplated,  may  be 
effective  in  preventing  an  acute  shortage  of  power,  it  can  be 
justitied  only  to  meet  an  emergency.  With  such  locomotives 
in  ser\-ice  it  cannot  truly  be  said  that  there  is  no  shortage 
of  power.  In  tlie  interest  of  economical  operation  it  is  now 
imperative  that  there  be  a  heavy  purchase  of  new-  power  in 
order  that  the  three  or  four  years'  accumulation  of  scrap 
power  may  be  gotten  off  the  lines, 

XO    IMPROVEMENT    IX    FREIGHT    CAR    CONDITIONS 

Although  there  has  been  some  improvement  in  the  percent- 
age of  bad  order  cars  in  the  course  of  the  year,  it  is  doubt- 
ful if  there  has  been  any  real  improvement  in  the  condition 
of  freight  cars  such  as  noted  in  connection  with  locomotives. 
In  the  first  place  the  number  of  new  cars  delivered  to  the 
railroads  during  the  past  year  was  less  than  half  the  number 
which  were  placed  in  service  during  1917,  and  is  hardly 
large  enough  to  take  care  of  normal  replacements.  The  e.x- 
treme  need  of  equipment  during  the  past  year  has  therefore 
led  to  the  retaining  in  ser\-ice  of  a  large  number  of  cars 
which  should  be  and  will  be  retired  at  the  first  opportunity. 
These  cars,  unlike  old  locomotives,  cannot  be  kept  in  con- 
dition to  remain  in  service  without  causing  an  undue  pro- 
portion of  failures,  and  the  need  of  retirement  is  therefore 
greater  than  in  the  case  of  motive  power. 

Those  roads  which  had  practically  completed  extensive 
reinforcement  programs  prior  to  our  entrance  into  the  war 
still  have  their  equipment  in  excellent  condition.  Many 
roads,  however,  were  only  instituting  such  programs  or  had 
only  partially  carried  them  out  before  the  pooling  of  equip- 
ment took  the  rolling  stock  out  of  the  control  of  the  owning 
roads.  In  such  cases  there  has  been  very  little  opportunity 
during  the  past  year  to  continue  the  betterment  program, 
the  proportion  of  cars  on  home  roads  being  so  small  as  to 
very  seriously  slow  up  this  work. 

The  pooling  of  equipment  has  also  tended  to  decrease  the 
output  of  rurming  repairs.  It  is  a  comparatively  simple 
matter  to  supply  material  for  the  repairing  of  home  line  cars 
at  outlying  points  where  mill  facilities  are  not  available.  Con- 
siderable delay  is  inevitable,  however,  where  a  very  large 


between  5  and  6  per  cent,  a  figure  approximately  equal  to 
the  average  for  the  countn,-  in  1917.  An  inspection  of  Table 
II*,  however,  shows  that  of  the  total  number  of  bad  order 
cars  shown  on  the  weekly  statements  of  the  maintenance  of 
equipment  section  of  tlie  Division  of  Operation  of  the  Rail- 
road Administration  for  the  six  weeks  ending  November  23, 
from  58.7  per  cent  to  60.7  per  cent  are  classed  as  needing 
hea\^'  repairs.  Of  the  corresponding  daily  output  the  num- 
ber of  heavy  repairs  has  averaged  a  fraction  above  10  per 
cent.  It  is  evident,  therefore,  that  there  is  an  accumulation 
of  cars  needing  heavy  repairs,  which  eventually  must  be 
reckoned  with.  If  this  situation  is  to  be  improved  some 
means  should  be  taken  to  return  the  cars  to  the  ow^ning 
roads  at  the  earliest  possible  opportunity,  where  in  many 
cases  material  for  reinforcing  is  already  available,  as  in  this 

Table  III — Percentage  op  Bad  Order  Caks  by  Regions 

Week     Oct.  19  Oct.  26  Nov.  2  No».  9  Nov.  16    Not.  23 

Eastern      6.3  6.4  6.2  6.3  6.1  6.1 

Allegheny     7.1  7.1  7.1  7.0  6.7  6.4 

Pocahontas     S.9  6.9  5.8  5.6  5.6  S.l 

Southern      4.4  4.8  4.5  4.7  4.8  4.4 

Central  Western 5.0  4.9  4.7  4.8  4.8  4  7 

South    Western    3.1  3.1  2.9  2.9  2.8  2.8 

North   Western    5.7  5.4  5.4  5.2  5.3  5.2 

■Ml    reeions    5.7  5.7  5.6  5.6  5.5  5.3 

way  only  can  the  greatest  output  be  obtained  for  the  labor 
expended. 

Air  brake  conditions  have  been  notably  poor  during  the 
past  year.  This  is  due  in  part  to  a  lack  of  proper  facilities 
for  testing  and  repairing  brake  equipment,  to  the  necessity 
for  employing  many  inexperienced  men  on  this  class  of  main- 
tenance, and  in  part  to  a  shortage  of  material. 


Efficiency  of  Oxy-Acetylene  \\'elds. — It  has  been 
proved  in  tests  on  boiler  plate  that  the  average  oxy-acetylene 
weld  has  an  efficiency  in  the  neighborhood  of  70  per  cent, 
although  tests  have  been  made  in  which  the  efficiency  has  run 
much  higher.  This  would  be  a  fair  comparison  with  a  lap- 
double  seam  of  the  ordinary  44,000  lb.  shear  of  rivets, 
using  a  tensile  strength  of  55,000  lb.  for  the  plate. — The 
Engineer,  London. 

Record  Claimed  for  Oxy-Acetylene  Torch  Cutting 
Out  Rtvets. — An  operator  employed  by  the  Submarine  Boat 


Taple  II — Weskly  IJeports  of  Car  Conditions  for  All  Regions 

Week  ending   Oct.  19  Oct.  26  Nov.  2 

Number  of  roads  reporting 139  139  138 

Total  revenue  cars 2,478.704  2.441.111  2.434,253 

Bad  order  cars— 1918 140.328  139.548  U5.462 

Bad    order   cars— 1917 131,036  132,501  128.957 

Heaw    repairs— 1918 82,459  82.078  79,559 

Lijht"  repairs— 1918 57,869  57,470  55,903 

Percentage  of  bad  order  cars S.7  5.7  5.6 

Average  number  of  bad  order  cars  repaired  per  working  day..  86,486  83.279  83.328 

Heavy    rei>airs    9,332  8.871  8.578 

Light    repairs    77.154  74,408  74.750 

Vumijer  of  cars  transferred  to  other  shops 5.075  626  589 

Number  of  emplojees— 1918 140.021  138.703  158,959 

Number   of  employees— 1917 118.758  123.156  124.256 

Number  of  cars  damaged  in  trains 13.605  13.060  12,446 

Cost    of    labor $126,630  $121,275  $90,464 

Cost  of  material : $154,708  $151,476  $170,532 

Number  of  cars  damaged  in  yards 5.264  4.868  5.267 

Cost  of  labor $54,308  $46,823  $53,492 

Cost   of   material $76,589  $61,135  $68,072 

Cars  held  10  be  dismantled 5.584  7.211  6.920 


Nov.  9 

Nov.  16 

Nov.  23 

139 

139 

139 

2.437,344 

2.430,606 

2.447,922 

134.874 

132,853 

130,048 

129,414 

124,162 

123,056 

79,198 

77,966 

78.941 

55.676 

54,887 

51,107 

5.6 

5.5 

5.3 

83,469 

82,274 

82,80S 

8.797 

8.173 

8.209 

74,672 

74,101 

74,596 

253 

485 

524 

142.S0O 

141,540 

143,169 

124,521 

123,966 

124.319 

12,364 

12.255 

12.668 

$122,463 

1128.925 
$179,972 

$135,887 

$162,818 

$182,005 

5,275 

5,159 

5,242 

$49,959 
$66,920 

$50,886 
$93,720 

$52,406 

$70,987 

6,823 

6,646 

6,640 

percentage  of  the  cars  on  the  repair  tracks  belong  to  foreign 
lines,  each  requiring  more  or  less  special  material. 

The  destruction  of  the  incentive  of  the  pieceworker  fol- 
lowing the  failure  to  adjust  the  piecework  wage  differential 
to  correspond  to  the  increase  in  hourly  rates,  has  had  a  much 
more  marked  effect  in  reducing  the  output  in  the  car  de- 
partment than  it  has  in  the  locomotive  department. 

The  effect  of  these  adverse  conditions  is  not  reflected  in 
the  percentage  of  bad  order  cars,  which  has  been  maintained 


Corporation,  Newark,  N.  J.,  claims  a  record,  which  was  wit- 
nessed, timed  and  sworn  to,  of  having  cut  out  with  his  oxy- 
acetylene  torch  12.5  0-inch  countersunk  rivets  from  an  oil 
tank  cover  in  55  minutes.  The  work  was  so  well  done  that 
the  rivets  came  out  with  one  stroke  of  the  maul  and  punch. 
— Ameriiran  Machinist. 

'For   tables   showing   car   conditions    since    the   middle   of  July,    see   the 
Raihvay    Mechanical  Eneinecr    for     November,    page    614.    and     December, 
page  656, 


Our  Railway  War  Forces  Abroad 


An  Account  of  the  Problems  Encountered  in  France 
and   the    Shop   Facilities    for    Erecting  Equipment 


THE  January  j  issue  of  Railway  Age  contains  a  signed 
article  by  Samuel  O.  Dunn,  editor  of  that  paper, 
which  gives  the  first  account  of  what  the  Transportation 
Department  of  the  A.  E.  F.  has  done  since  America  entered 
the  war.  Mr.  Dunn,  who  has  just  returned  from  England  and 
France,  was  the  first  American  press  representative  to  visit 
Tours,  the  headquarters  of  the  Transportation  Corps,  since 
the  signing  of  the  armistice.  He  was  given  full  access  to  all 
sources  of  information  as  to  what  has  been  accomplished  by 


Repairing  Locomotives  at  Nevers 

our  American  railwa>'  men.     The  following,  which  is  of  par- 
ticular interest  to  our  readers,  is  taken  from  that  article; 

When  the  Un.ted  States  entered  the  war  in  April,  1917, 
the  officers  and  employees  of  American  railwajs  knew  ex- 
tremely little — in  fact,  practically  all  of  them  knew  next  to 
nothing — about  the  way  in  which  the  railways  of  Europe 
were  constructed,  equipped  and  operated.  Even  as  late  as 
July,  1917,  the  transportation  department  was  practically 
non-e.xistent.  One  year  later — in  June,  1918 — it  had  a  per- 
sonnel   of    l,.iOO    officers    and    30,000    men,    was    operating 


Locomotive    Shops    at    Nevers 

through  eleven  French  ports,  and  over  an  extensive  system 
of  railways  and  inland  waterways.  It  was  running  exclu- 
sively American  trains,  the  first  train  which  was  exclusively 
American  in  equipment  and  personnel  having  been  run  on 
July  1,  1918,  from  Gievre  to  Nevers,  a  distance  of  83  miles. 
When  the  armistice  was  signed,  in  November,  1918,  the 
American  Transportation  Corps  had  a  personnel  of  1,970 
officers  and  53,136  enlisted  men.  In  addition,  553  officers 
and  21,452  men  were  attached  to  it  for  duty,  making  a  total 
personnel  of  2,523  officers  and  73,588  men. 

What  our  railway  men  have  done  is  to  take  over  the  opera- 
tion,   and   maintain    and   enlarge   the   facilities   of   existing 


French  railways  to  the  extent  necessary,  first,  to  move  our 
own  armies  and  supplies  to  the  front,  and,  second,  to  enable 
the  French  army  to  continue  to  carry  on  its  part  of  the 
struggle  with  unimpaired  energy  and  eft'ectiveness.  In  order 
to  enable  the  French  railways  to  handle  tlie  vast  additional 
traffic,  it  was  necessary  greatly  to  enlarge  the  facilities  of  the 
railways  by  building  second,  third  and  fourth  tracks  in  some 
places;  by  building  cut-offs  in  other  places;  by  constructing 
numerous  large  yards  and  vast  storehouses;  by  building  shops 
to  erect  and  maintain  locomotives  and  cars,  and  tiy  import- 
ing and  putting  in  service  large  quantities  of  railway  equip- 
ment and  materials.  Over  300  large  construction  projects 
(to  be  exact  316)  were  uhdertaken  for  the  Transportation 
Corps.  The  total  number  of  miles  of  new  trackage  actually 
built  was  937,  and  the  number  of  cars  shipped  from  the 
United  States  knocked  down  and  erected  in  France  up  to 
December  12,  was  15,068.  The  number  of  locomotives  from 
the  United  States  put  in  service  by  our  military  forces  in 
France  was  1,105.     Up  to  December  12  the  complete  record 


Locomotive    Repair    Siiop    at    Nevers 

of  the  Transportation  Corps  with  respect  to  the  ordering, 
acquisition  and  erection  of  locomotives  and  cars  was  as  fol- 
lows: 

f i-ocomotives ^  f Freight  cars ^ 

From  Other  From  Other 

U.  S.  sources  Total  U.  S.  sources  Total 

No.  ordered 1,600  425  2,025  30,000  1,040  31,040 

On  sea   34  ...  34              400  . .  .  400 

Alport   139  ...  139              747  ...  747 

At  shop  for  erection. .  .        19  63  82           1,238  ...  1,238 

Erected  today  tDec.  12)            8  ...  8                 80  ...  80 

Erected  to  date    1,105  336  1,441  15,068  988  16,056 

The  magnitude  of  the  work  which  the  Transportation 
Corps  has  done  is  indicated,  although  only  partially  indi- 
cated, by  the  tonnage  of  supplies  and  the  number  of  soldiers 
it  has  handled.  Between  June  1,  1917,  and  November  30, 
1918,  the  total  tonnage  of  supplies  moved  for  the  American 
E.xpeditionary  Forces  was  6,547,621  tons.  W'hat  was  accom- 
plished is  much  better  indicated  by  the  increase  in  the  ton- 
nage handled  per  month  and  per  day.  In  June,  1917,  the 
tonnage  handled  was  24,524,  or  817  tons  per  day,  while 
in  November,  1918,  the  tonnage  handled  was  920,972,  or 
30,699  tons  per  day.  Plans  had  been  made  and  were  being 
carried  out  for  providing  a  transportation  capacity  of  101,000 
tons  a  day  by  June,  1919,  if  the  war  lasted  until  then.  In 
the  eighteen  months  from  June,  1917,  to  November,  1918, 
inclusive,  the  number  of  troops  transported  into  France  was 
1,865,440,  and  the  number  of  animals,  53,117. 

In  the  early  part  of  August,  1917,  General  Pershing  estab- 
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lished  the  principle  that  there  must  at  all  times  be  kept  on 
hand  in  France  90  days'  supplies  of  all  kinds  for  our  troops. 
Fort)'-five  days'  supply  must  be  available  at  base  ports;  30 
days'  supply  at  intermediate  storage  points,  and  15  days' 
supply  at  advance  storage  points,  which  were  to  be  50  or  60 
miles  from  the  front. 

It  was  originally  estimated  that,  on  the  average,  there 
would  have  to  he  provided  and  transported  100  pounds  of 
supplies  daily   for  every  American  soldier  in  France.      Ex- 


of  supplies  which  had  to  be  furnished  them  increased  by 
leaps  and  bounds,  it  became  necessary  rapidly  to  increase 
the  number  of  ports  used  and  greatly  to  enlarge  the  facilities 
of  many  of  them.  Five  entire  groups  of  ports  finally  were 
used.     These  were  as  follows: 

Channel  Group. — Le  Havre,  Fecamp,  Homfleur,  Rouen, 
Cherbourg,  St.  Malo,  Granville. 

Brest  Group. — Brest,  Lorient,  St.  Brieuc. 

Loire  River  Group. — St.  Nazaire,  Montoir,  Donges,  Usine 
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perience  showed  that  this  estimate  was  much  too  large,  and  Brulee,  Nantes,  Les  Sables  d'Alone,  La  Pallice,  Rochefort, 

later  ones  were  based  on  an  average  requirement  of  50  pounds  La  Rochelle,  Ponnay-Charente,  Marans. 

per  day  per  man.     The  actual  consumption,  after  the  army  Gironde  River  Group. — Bordeau.x,  Pauillac,  Blazefort,  St. 

Jiad  become  large,  was  about  40  pounds  per  man  per  day.  Loubes,  American  Bassens,  French  Bassens,  St.  Sulpice,  St. 

As  the  number  of  Americans  in  France  and  the  amount  Pardon,   Bayonne. 
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Mediterranean  Group. — Marseilles,  Toulon,  Cette. 

The  principal  dock  project  was  at  American  Bassens,  near 
Bordeaux.  The  docks  at  this  point  consist  of  10  berths  of 
410  feet  each,  served  by  four  tracks  along  the  front  of  the 
docks.  Electric  gantry  cranes  are  used  for  unloading  cargoes 
from  ships  and  placing  the  supplies  on  cars.  Immediately 
back  of  the  docks  are  classification  yards  and  warehouses. 
There  is  at  present  a  covered  storage  capacity  of  121,984 
square  feet  and  open  storage  capacity  of  262,170  square  feet. 


Hoisting  Locomotive  from  Ligliter  to  Siiip 

The  tonnage  unloaded  at  the  ports  in  Novemljer  was  di- 
vided among  the  various  classes  of  supplies  as  follows: 

Per  cent 

Supplies  Tonnage  of  total 

Coal    207,644  22.55 

Forage    68,154  7.40 

Foods   177,791  19.30 

Clothing 9,451  1.03 

Oil    23,629  2.51 

Other  quartermasters'    supplies    63,657  6.91 

Transportation  materials   89,721  9.74 

Motor  transportation    50,096  5.44 

Engineering  supplies 75,272  8.17 

Ordnance  64,195  6.97 

Medical    10,973  1.19 

Signal    Corps    3,114  .34 

Air  Service    9,166  1.00 

Gas  Service  2,883  .31 

Troop  property 993  .11 

Red  Cross   3,765  .30 

Y.  M.  C.  A 2,148  .23 

Naval    1,780  .19 

Steel    billets    54,379  5.91 

Miscellaneous    3,161  .34 

Totals  920,972         100.00 

"Ordnance"  in  the  above  classification  embraces  muni- 
tions of  all  kinds;  and  it  is  a  striking  fact  that  ordnance  con- 
stituted less  than  7  per  cent  of  the  supplies  transported.  Of 
course,  however,  a  vast  work  of  transportation  was  carried  on 
in  the  United  States  in  handling  the  fuel  and  raw  materials 
which  were  used  in  the  manufacture  of  the  ordnance  which 
ultimately  formed  so  small  a  part  of  the  supplies  unloaded 
and  transported  in  France. 

CAR  AND  LOCOMOTIVE  SHOP  FACILITIES 

Besides  providing  facilities  for  taking  care  of  both  French 
and  American  equipment  when  it  was  in  service,  it  was  neces- 
san,'  for  the  Amercan  Transportation  Department  to  provide 
shops  for  getting  it  ready  to  put  into  service  after  it  was  re- 
ceived in  France.  The  erection  of  locomotives  and  cars  from 
the  United  States  and  the  repair  of  those  in  France  and  Bel- 
gium by  our  transportation  forces  were  begun  in  Deceml^er, 
1917.  From  that  time  up  to  the  middle  of  December,  1918, 
the  shop  troops  erected  1,055  locomotives  from  the  United 
States,  99  for  the  French,  and  inspected  and  overhauled  359 
from  Belgium.  The\'  had  also  repaired  1,423  French  loco- 
motives.    Records  for  the  same  period  showed  that  14,302 


cars  from  the  United  Sates  and  975  from  other  sources  were 
erected,  and  that  45,993  were  repaired  for  the  French. 

The  large  locomotive  shop,  where  most  of  the  work  on 
locomotives  is  done,  is  at  St.  Nazaire.  Locomotives  for  over- 
seas shipment  are  erected  and  tested  in  the  United  States  and 
then  knocked  down  or  partially  knocked  down  for  shipment. 
The  knocked  down  locomotives  are  crated  in  sixteen  boxes, 
the  largest  of  which  weighs  33,000  pounds.  The  partially 
knocked  down  locomotives  are  complete  except  rods,  cab, 
stack,  piping  and  odd  fittings. 

Arrangements  were  made  to  rent  ten  locomotive  emplace- 
ments in  Shop  No.  1  from  the  Societe  Anonyme  des  Ateliers 
et  Chantiers  de  la  Loire,  nine  emplacements  in  Shop  No.  2 
from  tlie  Societe  Anonyme  des  Chantiers  et  Ateliers  de  Saint 
Nazaire  (Penhouet)  and  the  necessary  storage  and  shifting 
tracks,  all  the  above  being  located  on  the  Bassin  de  Penhouet 
at  St.  Nazaire. 

The  main  storage  tracks  located  at  Shop  No.  1  include 
14,600  feet  of  shifting  and  storage  tracks  and  embrace  54,500 
square  feet  of  locomotive  box  storage.  At  Shop  No.  2  the 
yard  includes  only  2,080  feet  of  track  with  no  box  storage,  this 
yard  being  used  principally  for  shifting. 

The  locomotive  boxes  are  unloaded  from  the  vessels  by 
use  of  the  French  Titan  cranes,  loaded  on  flat  cars  and  shift- 
ed to  the  locomotive  box  storage  yard,  unloaded  by  a  35-ton 
locomotive  crane,  and  sorted  out  into  complete  locomotives, 
or  held  until  the  complete  sixteen  boxes  are  availaljle.  When 
sorted  properly  they  are  again  loaded  on  flat  cars,  seven  cars 
to  a  locomotive,  and  shifted  either  to  Shop  No.  1,  close  at 
hand,  or  Shop  No.  2. 

The  locomotives  under  erection  are  handled  in  the  French 
shops  by  two  100-ton  electric  cranes  and  are  erected  in  proper 
sequence,  that  is,  the  drivers  are  placed,  then  the  frames,  the 
boiler,  etc.,  until  the  locomotive  is  completed  and  ready  to> 
be  sent  to  Montoir  engine  facilities  to  be  tested. 

The  first  locomotive  was  turned  out  at  St.  Nazaire  shops 
October  27,  1917.  Since  that  time,  up  to  and  including  De- 
cember  12,    1918,    1,032   locomotives   have  been   completed. 


Locomotive    Tenders    in    Hold    of    Ship 

This  does  not  include  30  smaller  type  saddle  tank  locomo- 
tives completed  at  Rennes.  The  maximum  daily  output  was 
obtained  on  September  6,  when  14  locomotives  were  com- 
pleted, this  number  consisting  of  seven  partiallv  erected  type 
and  seven  knocked  down  type.  The  maximum  weekly  total 
was  obtained  during  the  week  September  1  to  7,  1918,  and 
was  69  locomotives.  This  number  included  39  partiallv 
erected  type  and  29  knocked  down  t\i)e,  and  one  saddle  tank 
locomotive.     The  maximum  monthly  total  was  obtained  in 
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September,  1918,  and  was  215  locomotives,  77  partially 
erected,  137  knocked  down,  and  one  saddle  tank. 

It  is  estimated  that  erecting  shops  No.  1  and  No.  2  are 
capable  of  an  output  of  300  locomotives  per  month,  200 
knocked  down,  and  100  partially  erected.  This  capacity  was 
never  realized,  as  the  locomotives  were  not  received  from  the 
States  in  sufficient  numbers,  or  were  held  up  in  ports. 

When  it  was  first  proposed  by  the  Transportation  Depart- 
ment that  locomotives  should  be  shipped  to  Europe  onl}'  par- 
tially knocked  down,  the  Shipbuilding  Board  protested  upon 
the  ground  that  no  ships  were  in  existence  which  could  stand 
up  under  the  strain  of  such  an  immense  concerted  load.  But 
boats  were  found  which  would  stand  up;  and  as  many  as  12 
to  15  partially  knocked  down  locomotives,  together  with 
their  tenders,  have  been  shipped  to  Europe  in  a  single  ship. 
This  method  of  shipment  has  saved  time  and  labor  on  both 
sides  of  the  Atlantic,  but  especially  after  the  engines  have 
arrived  in  Europe.  Gantry  cranes  which  have  been  erected 
both  at  Bordeaux  and  St.  Nazaire,  have  been  used  in  trans- 
ferring locomotives  from  the  ships  to  the  docks. 

The  large  car  erecting  shops  are  at  La  Rochelle.  These 
shops  cover  an  approximate  total  area  of  1,453,000  square 
feet.  The  buildings  utilize  an  area  of  approximately  157,000 
square  feet.  There  are  34,325  feet,  or  about  byi  miles  of 
track,  which  include  two  sets  of  erecting  tracks,  four  sets  of 
unloading  tracks,  one  locomotive  and  crane  repair  track  and 
three  tracks  for  painting. 

An  erecting  set  comprises  six  tracks  spaced  at  17  feet,  58 
feet,  30  feet,  58  feet  and  17  foot  centers.  The  two  outside 
tracks  at  each  side  are  crane  and  unloading  tracks.  The  two 
middle  tracks  are  the  erecting  track  and  crane  track.  The 
erecting  track  is  covered  for  its  entire  length  of  approximately 


1,300  feet  and  is  divided  into  sections,  according  to  the 
phases  of  construction,  as  follows:  200  feet,  truck  storage 
and  erection;  450  feet,  erection  and  riveting;  ISO  feet,  floor- 
ing; 300  feet  for  side  and  end  lining,  and  220  feet  for  roof- 
ing. The  painting  facilities  consist  of  three  tracks,  each  1,000 
feet  long,  whicli  were  never  covered  as  originally  planned. 

The  58-foot  inter\'als  between  tracks,  at  the  first  approach 
to  the  plant  proper,  are  used  for  storage  of  car  boxes,  but 
further  along  the  various  buildings  are  placed  in  this  space. 
The  buildings  included  are  the  power  house,  offices,  shop 
buildings,  waste  sheds,  store  houses,  machine  and  blacksmith 
shops  and  quarters. 

Car  parts  are  received  from  the  United  States  crated  in 
100-car  lots.  The  crates  are  sorted  and  stored  until  the  parts 
for  a  100-car  lot  are  on  hand.  Erection  starts  with  the  as- 
sembling of  trucks,  which  are  then  moved  along  the  track  to 
the  erection  position,  where  a  frame,  to  which  the  outside  fit- 
tings have  been  previously  riveted,  is  placed  on  the  trucks 
by  two  15-ton  locomotive  cranes.  The  car  then  passes  through 
the  various  phases  of  construction,  each  operation  comprising 
a  phase,  being  completed  as  nearly  as  possible  at  the  same 
time,  so  that  no  delay  occurs. 

The  first  car  was  turned  out  at  La  Rochelle  shop  February 
26,  1918.  Since  that  time,  up  to  and  including  December 
11,  1918,  14,830  cars  have  been  completed.  The  maximum 
daily  output  was  obtained  on  September  26,  1918,  when  ISO 
cars  were  completed.  The  maximum  weekly  total  was  ob- 
tained during  the  week  September  22  to  29,  1918,  and  was 
700  cars.  The  maximum  monthly  total,  obtained  in  Sep- 
tember, 1918,  was  2,370  cars.  These  totals  include  cars  of 
all  types,  that  is,  flat,  box,  low  and  high  side  gondolas,  re- 
frigerator and  Roger  ballast  cars. 


Shop  Labor  Situation  in  1918 


Year  Marked  by  Wage  Advances  and  Decreases  in 
Unit  Production;  Supply  of  Labor  Now  Improving 


DURING  the  year  1918  changes  took  place  in  the  labor 
situation  that  were  little  short  of  revolutionary.  To  un- 
derstand the  situation  during  the  past  year,  it  is  neces- 
sary to  look  back  as  far  as  1915  and  1916.  In  those  years  the 
industries  in  the  Eastern  states  turned  a  great  deal  of  their 
production  over  to  war  work,  thus  creating  an  unusual  de- 
mand for  men  skilled  in  the  mechanical  trades.  The  wages 
paid  in  the  war  industries  were  higher  than  the  prevailing 
scale  and  after  a  time  affected  the  labor  conditions  on  the 
railroads.  Some  of  the  most  highly  skilled  mechanics  were 
drawn  away  from  railroad  work  by  the  prospect  of  higher 
remuneration  and  those  remaining  in  the  shops  became  dis- 
satisfied with  the  relatively  low  rates  of  pay  they  received. 
The  shortage  of  mechanics  grew  steadily  worse  during  1916 
although  in  that  year  practically  all  the  railroads  increased 
the  wages  of  the  shopmen,  the  advances  granted  to  the  var- 
ious craft  in  general  varying  from  one  to  four  cents  an  hour. 
After  the  declaration  of  war  there  was  a  scramble  among 
the  mechanics  to  get  into  arsenals  and  na\T  yards  and  later 
in  the  year  many  of  the  men  who  had  been  employed  on 
steel  car  work  found  lucrative  positions  in  the  ship  yards. 
In  June,  1917,  the  Railroad's  War  Board,  realizing  the  neces- 
sity of  maintaining  the  mechanical  department  forces,  asked 
the  Council  of  National  Defense  to  define  the  policy  with 
regard  to  the  enlistment  of  machinists  or  other  skilled  rail- 
road employees.  It  was  felt  at  that  time  that  there  was 
danger  of  mechanics  being  drawn  from  the  shops  in  such 
numbers  as  seriously  to  impair  the  efficiency  of  the  rail- 
roads.    The  warning  of  the  War  Board   was  not  heeded. 


consequentl)'  many  of  the  best  mechanics  left  railroad  ser- 
vice and  their  places  were  filled  by  men  who  had  had  but 
limited  experience.  As  these  men  in  turn  developed  into 
skilled  mechanics  they  likewise  left  the  railroads  to  take 
better  paying  positions  in  war  industries.  This  resulted 
in  a  very  large  labor  turnover. 

ROADS    ATTEMPT   TO   MAINT.MN    SHOP   FORCES. 

The  railroads  tried  as  best  they  could  to  keep  the  mechanics 
in  their  employ,  and  during  1917  granted  numerous  wage 
advances,  ranging  from  two  to  eight  and  one-half  cents  an 
hour.  One  of  the  principal  increases  was  that  put  into  effect 
in  the  Southeast.  According  to  a  decision  rendered  by  Sec- 
retary of  Labor  W.  B.  Wilson,  on  August  24,  1917,  the 
shopmen  in  this  territon'  received  wage  advances  of  six  and 
one-half  to  eight  and  one-half  cents  an  hour.  The  rates  of 
pay  for  machinists,  boilermakers  and  blacksmiths  with  the 
advances,  ranged  from  45  to  52  cents  an  hour.  It  is  interest- 
ing to  note  that  the  wage  increases  granted  in  1917  were  in 
general  higher  on  Western  roads  than  on  Eastern  roads,  in 
spite  of  the  fact  that  the  greatest  shortage  of  mechanics  was 
in  the  East.  This  was  no  doubt  due  to  the  fact  that  the 
Eastern  roads  had  experienced  serious  los.ses  in  net  revenues 
and  being  denied  an  increase  in  freight  rates  w'ere  not  finan- 
cially able  to  pay  higher  wages. 

The  shortage  of  mechanics  caused  discipline  in  the  shops 
to  slacken.  The  men  became  indifferent  about  their  work, 
and  production  decreased  ven'  considerably.  The  percent- 
age of  men   absenting  themselves   from   work  became  very 
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high  and  to  countt-ract  this  tendency  some  roads  inaugurated 
tlie  practice  of  giving  bonuses  to  men  who  were  absent  not 
more  than  two  or  three  days  during  the  month.  The  at- 
tempts to  keep  mechanics  in  the  shops  by  increasing  the 
wages  did  not  have  the  desired  results,  consequently  rail- 
roads in  all  sections  of  the  countrj-  began  to  train  women  to 
do  light  work,  both  skilled  and  unskilled. 

One  of  the  factors  that  lowered  the  efficiency  of  the  shops 
was  the  inadequate  compensation  the  foremen  received.  Their 
earnings  were  often  less  than  the  average  wages  of  the  men 
under  them,  and  with  such  conditions  prevailing,  it  was  dif- 
ficult to  secure  competent  men  for  supervisor*'  positions.  In 
fact,  many  foremen  gave  up  their  places  and  returned  to 
work  at  their  trade. 

As  the  shortage  of  labor  became  more  pronounced,  the 
demands  for  wage  increases  grew  more  frequent.  In  Decem- 
ber, 1917,  the  federated  shop  crafts  on  the  Middle  Western 
roads  proposed  rates  of  62]  j  cents  an  hour  for  the  locomo- 
tive shop  crafts,  50  to  56  cents  for  carmen,  and  44  cents 
for  helpers,  no  increase  to  be  less  than  10  cents  an  hour. 
This  tentative  schedule  was  submitted  to  the  members  of 
the  unions  for  their  approval,  but  before  the  demands  were 
presented  to  the  roads,  President  Wilson  assumed  control  of 
the  transportation  systems. 

LABOR  CONDITIONS  AT  THE  BEGINNING  OF  TEDEEAL  CONTROL. 

Such  in  general  was  the  labor  situation  when  the  roads 
were  taken  over  by  the  Government.  The  developments  up 
to  that  time  indicated  clearly  the  conditions  that  would  have 
to  be  met  as  long  as  the  war  lasted.  The  traffic  was  cer- 
tain to  be  abnormally  heavy,  requiring  motive  power  and 
rolling  stock  in  good  working  order  to  handle  it  efficiently. 
The  supply  of  labor  instead  of  increasing,  would  decrease 
as  more  and  more  men  entered  military  service.  The  problem 
therefore,  was  to  secure  increased  output  in  spite  of  the 
constant  depletion  of  the  existing  forces. 

The  absolute  control  over  labor  which  the  Government 
could  e-\ercise,  made  the  problem  less  difficult  for  the  Rail- 
road Administration  than  it  had  been  for  the  individual 
roads,  and  hope  was  expressed  that  the  labor  problem  would 
be  handled  in  a  broad  and  thorough  manner.  However,  the 
Railroad  Administration  has  treated  the  labor  question  pri- 
marily as  a  wage  problem  and  not  as  a  production  problem. 
The  increased  output  required  in  the  shops  might  have 
been  secured  through  an  increase  in  the  production  per  man, 
either  by  working  longer  hours  or  by  speeding  up  during 
the  working  period;  or  through  an  increase  in  the  labor 
supply,  by  raising  the  wages  sufficiently  to  attract  labor  from 
other  fields,  or  by  training  women  to  fill  those  positions  for 
which  they  are  qualified.  During  the  past  year,  the  Director 
General  and  his  staff  have  increased  the  hours  of  work  and 
raised  the  wages,  but  they  have  made  practically  no  effort 
to  introduce  women  in  railroad  work  and  instead  of  placing 
a  premium  on  high  unit  production,  they  have  actually  dis- 
couraged such  measures  by  refusing  to  allow  increases  in 
piece  work  rates. 

The  wage  problem  was  given  consideration  by  Director 
General  McAdoo  soon  after  his  appointment.  A  wage 
commission  headed  by  Secretary  of  the  Interior  Franklin  K. 
Lane,  was  appointed  on  Januan,'  18,  to  make  recommenda- 
tions for  wage  adjustments  and  on  Februarv-  9  the  Division 
of  Labor  was  created  with  W.  S.  Carter  as  director.  The 
first  action  that  Mr.  McAdoo  took  with  regard  to  the  labor 
situation  in  the  mechanical  department  came  in  February. 
At  that  time  he  announced  that  the  railroad  shop  employees, 
acting  through  A.  O.  Wharton,  president  of  the  railway  de- 
partment of  the  American  Federation  of  Labor,  had  agreed 
that  the  hours  of  labor  in  the  shops  should  Ije  increased  to 
70  per  week  and  that  apprentices  with  three  years'  ex- 
perience and  helpers  with  five  years'  experience  should  be 
promoted  to  the  rank  of  mechanic.     It  was  also  stipulated 


that  mechanics  were  not  to  be  denied  employment  for  any 
cause  other  than  inability  to  perfonn  the  work. 

WAGE  ADVANCES  FOR  MECHANICAL  DEPARTMENT  EMPLOYEES. 

Director  General  McAdoo's  promise  to  grant  adequate 
wages  was  quite  as  eft'ective  in  holding  the  men  as  any  actual 
increase  could  have  been,  and  comparatively  few  mechanics 
left  railroad  service  during  the  early  part  of  the  past  year. 
On  May  25,  the  findings  of  the  Railroad  Wage  Commission 
were  made  public.  The  commission  recommended  increases 
on  a  sliding  scale  ranging  from  $20  a  month  for  those  who, 
in  December,  1915,  received  $46  or  less,  to  ?1  for  those 
receiving  $249.  The  Director  General  modified  these  recom- 
mendations and  established  a  minimum  rate  of  55  cents 
an  hour  for  machinists,  boilermakers  and  blacksmiths.  The 
employees  of  the  mechanical  department  were  not  satisfied 
with  the  increases  awarded  by  the  provisions  of  General 
Order  No.  27,  principally  because  it  took  no  account  of 
the  wage  advances  secured  during  1916  and  1917.  The 
disapproval  of  the  findings  of  the  commission  was  so  strong 
that  strikes  took  place  in  two  shops.  It  was  evident  that 
the  employees  had  expected  to  be  awarded  wages  commen- 
surate with  those  paid  to  mechanics  in  war  industries.  In 
hearings  before  the  Board  of  Wages  and  Working  Condi- 
tions, the  representatives  of  the  shopmen's  organization  asked 
for  a  rate  of  75  cents  an  hour  for  car  and  locomotive  shop 
men  with  over  four  years'  experience  and  56^4  cents  for  car 
men  with  less  than  four  years'  experience.  Supplement  No. 
4  to  General  Order  No.  27,  issued  on  July  24,  established  a 
minimum  rate  of  68  cents  an  hour  for  mechanics,  boiler- 
makers,  blacksmiths,  sheet  metal  workers,  molders  and  first 
class  electrical  workers,  58  cents  an  hour  for  car  men  and 
second-class  electrical  workers,  and  45  cents  an  hour  for 
helpers.  It  provided  also  for  foremen  paid  on  an  hourly 
basis  a  rate  5  cents  higher  than  their  respective  craft,  and 
an  increase  of  $40  a  montli  for  foremen  paid  on  a  monthly 
basis,  with  a  minimum  of  $155  and  a  maximum  of  $250. 
For  the  sake  of  uniformity,  all  foremen  were  later  placed 
on  an  hourly  basis.  The  basic  eight-hour  day  was  estab- 
lished, and  the  increases  were  retroactive  to  January  1. 

Other  classes  of  labor  in  the  shops  were  granted  increased 
wages  under  the  provisions  of  supplement  No.  7,  issued  Sep- 
tember 5,  1918,  the  minimum  rates  established  being  as  fol- 
lows: For  stationar\-  engineers,  $110  per  month;  for  sta- 
tionary firemen  and  power  house  oilers,  $90  a  month;  for 
locomotive  boiler  washers,  j8  cents  an  hour;  for  power  trans- 
fer and  turntable  operators,  ii  cents  an  hour;  tor  shop, 
roundhouse  and  storehouse  laborers,  31  cents  an  hour,  and 
for  common  labor  28  cents  an  hour.  The  rates  specified 
in  supplement  No.  7  were  not  retroactive  but  were  made 
effective   September   1,   1918. 

The  increases  in  the  wages  resulting  from  the  applica- 
tion of  the  new  schedules,  have  been  variously  estimated  at 
from  40  to  60  per  cent,  in  the  locomotive  department,  •  and 
from  40  to  90  per  cent,  in  the  car  department.  The  in- 
crease would  vary  considerably  in  different  shops,  depend- 
ing on  the  basis  of  payment  previously  in  force.  The  sup- 
plements to  General  Order  No.  27  made  no  provision  for 
increases  in  the  piece  work  prices,  and  this  has  resulted  in 
the  abolition  of  piece  work  in  a  large  number  of  the  shops. 

EFFECTS    OF    HIGHER    WAGES    ON    LABOR    CONDITIONS. 

In  general  the  mechanical  department  employees  were  well 
pleased  with  the  wages  awarded  by  supplements  Nos.  4  and 
7.  The  migration  of  railroad  shop  employees  to  other  indus- 
tries practically  ceased  and  many  who  had  left  railroad  ser- 
vice returned  to  their  former  occupations.  Director  General 
^IcAdoo  stated  that  he  expected  even,-  railroad  employee  by 
faithful  and  efficient  service  to  justify  the  large  increases  of 
pay  granted  to  them.  However,  the  evidence  at  hand  indi- 
cates that  this  result  was  not  secured.     The  shopmen  were 
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given  an  opportunity  to  increase  their  earnings  ver_\-  material- 
ly, but  instead  of  working  steadily  after  the  new  rates  went 
into  effect,  many  worked  only  enough  days  in  each  month 
to  earn  a  small  amount  in  excess  of  what  they  formerly  re- 
ceived. The  percentage  of  absentees  in  the  shops  was  in  some 
instances  as  high  as  oO  per  cent,  and  to  find  20  to  25  per 
cent,  "laying  off"  was  by  no  means  unusual.  While  piece 
work  systems  were  not  abolished,  the  earnings  under  existing 
piece  work  rates  were  in  most  cases  only  slightly  higher,  and 
in  some  cases  even  lower  than  the  established  minimum  wage 
for  mechanics.  Consequently  when  the  higher  rates  went 
into  effect,  there  was  no  longer  sufficient  incentive  for  men  to 
increase  their  production  to  a  point  where  they  would  earn 
more  than  the  guaranteed  rate  per  hour.  On  the  few  roads 
where  the  rates  earned  on  piece  work  were  considerably 
higher  than  the  present  wages,  the  system  is  still  in  effect 
and  the  unit  production  has  not  fallen  off  appreciably.  \\'here 
the  incentive  has  been  removed,  however,  the  output  has 
fallen  very  markedly.  Records  of  the  average  earnings 
on  roads  which  had  piece  work  systems  before  and  since 
the  wage  increases  went  into  effect  are  available.  On  one 
t\'pical  road  the  data  showed  that  whereas  the  men  in  the 
ca,r  department,  under  the  old  piece  work  system,  earned 
an  average-  of  45  cents  an  hour,  they  were  now  earning 
35  cents  an  hour,  but  were  of  course  receiving  the  mini- 
mum rate  of  58  cents  an  hour.  On  another  road  it  was 
found  that  the  output  was  but  60  per  cent,  as  much  per  man 
as  formerly,  and  40  per  cent,  as  much  work  was  being  turned 
out  per  dollar  as  before.  These  are  by  no  means  e.xtreme 
instances,  as  in  some  cases  the  records  for  whole  shops  show 
that  the  men's  earnings  have  dropped  to  from  20  to  30  per 
cent,  of  what  they  had  been  while  the  work  was  being  done 
at  the  piece  rate.  It  is  probably  no  exaggeration  to  say 
that  in  the  shops  where  piece  work  has  been  eliminated  the 
output  per  man  has  decreased  30  per  cent,  and  the  labor  cost 
of  doing  the  work  has  increased  50  per  cent. 

OVERTIME    AND    PRODUCTION. 

The  experience  gained  during  the  past  year  demonstrates 
plainly  that  increasing  the  hours  does  not  increase  the  out- 
put in  proportion.  In  general  as  much  work  was  done  in  a 
ten-hour  day  as  in  a  13-hour  day,  and  the  officers  of  one 
road  stated  that  they  expected  to  secure  practically  the  same 
output  with  the  shops  running  48  hours  a  week  that  was 
obtained  when  the  men  were  working  70  hours  a  week.  It 
should  be  stated,  however,  that  the  eight-hour  day  has  not 
been  received  with  favor  particularly  by  the  car  men,  and 
under  this  condition  the  normal  production  cannot  be  se- 
cured. 

In  considering  the  records  of  the  shops,  the  fact  must  not 
be  overlooked  that  supervising  officers  were  working  under 
unfavorable  conditions.  The  foremen,  as  a  class,  were  under- 
paid, ilany  had  given  up  their  positions  to  return  to  work 
at  the  trade,  and  this  tendency  became  even  more  marked 
after  the  issuance  of  General  Order  No.  27.  Had  the  fore- 
men been  granted  salaries  commensurate  with  their  responsi- 
bilities, the  labor  situation  would  undoubtedly  have  been 
improved.  The  inadequate  wages  not  only  made  it  difficult 
to  secure  competent  men  for  the  supervising  forces,  it  also 
resulted  in  the  foremen  losing  authority,  as  where  the  work- 
ers received  higher  wages  than  the  supervising  forces  they 
feel  the  foremen  are  their  inferiors,  and  obey  instructions 
grudgingly.  It  was  not  until  the  first  of  November  that  the 
supervising  forces  were  granted  adequate  wage  increases. 
While  the  final  wage  scales  for  the  foremen  were  in  general 
quite  satisfactoni",  they  came  too  late.  The  most  tni'ing  times 
had  passed,  and  the  roads  had  lost  the  full  production  that 
might  have  been  secured  had  the  foremen  been  able  to  exercise 
complete  authority  in  the  management  of  the  shops. 

The  effect  of  the  Government's  attitude  toward  labor  has 
been  clearly  shown  in  the  mechanical  department.     One  of 


the  first  significant  changes  was  a  marked  increase  in  the 
number  of  men  enrolled  in  labor  organizations.  Soon  after 
the  Railroad  Administration  announced  that  no  distinction 
should  be  made  between  members  or  non-members  of  labc* 
unions,  the  representatives  of  the  American  Federation  of 
Labor  sent  organizers  to  the  "open"  shops.  As  a  result  of 
the  activities  of  the  federation,  there  is  hardly  a  shop  in  the 
countr}'  in  which  a  local  lodge  has  not  been  formed.  This 
movement  has  been  furthered  by  the  evident  advantages  of 
organized  labor  in  enforcing  its  claims  on  the  administra- 
tion and  b)-  the  widespread  opinion  among  the  workers  that 
the  organized  crafts  have  been  especially  favored  in  the 
wage   awards. 

GONTJRNMENT    ATTITUDE    TOWARD    L.\BOR. 

The  removal  of  the  power  of  determining  wages  from  the 
officers  of  the  individual  roads  had  an  unfortunate  effect  on 
discipline  in  the  shops.  The  men  became  imbued  with  the 
belief  that  any  favors  they  were  to  receive  would  be  deter- 
mined by  the  authorities  at  Washington  and  that  the  ad- 
ministration of  discipline  would  likewise  be  governed  by  the 
central  body.  This  resulted  in  flagrant  cases  of  insubordi- 
nation. Men  refused  to  obey  the  orders  of  the  foremen  in  the 
shops,  denied  the  power  of  the  supervising  officers  to  dis- 
charge them,  and  whenever  they  were  not  satisfied  with  de- 
cisions in  matters  aft'ecting  wages  or  working  conditions, 
carried  the  matter  to  Washington  in  the  form  of  complaints 
or  grievances.  In  general  the  men  were  inclined  to  give 
credit  for  all  the  benefits  they  received  to  the  Railroad  Ad- 
ministration, but  placed  all  the  blame  for  undesiraljle  con- 
ditions on  the  local  officers.  The  general  effect  of  this  sit- 
uation on  the  morale  of  the  workers  can  readily  be  appreciat- 
ed. 

SUPERVISORS  TRY  TO  INXREASE  PRODUCTION 

Late  in  the  year,  the  administration  officers  seem  to  have 
arrived  at  a  realization  that  the  men  were  not  giving  a  fair 
day's  work  for  a  fair  day's  pay.  Belated  attempts  were  made 
to  increase  the  production  of  the  shops.  The  general  su- 
per\'isors  of  equipment  visited  a  number  of  plants,  and  by 
personal  appeal,  endeavored  to  speed  up  the  workers  and 
restore  discipline.  These  men  have  stated  that  the  workers 
are  not  giving  the  Government  the  output  which  they  had 
given  to  the  railroads  under  private  control,  regardless  of 
the  fact  that  wages  have  been  increased  and  working  condi- 
tions improved.  In  one  case  following  an  unpopular  reduc- 
tion in  the  working  hours,  the  men  delilierately  cut  the  out- 
put more  than  50  per  cent.  The  equipment  inspectors  have 
insisted  that  insubordination  must  cease,  and  that  shopmen 
must  obey  their  officers.  This  movement  should  result  in 
better  output  in  a  short  time  under  the  present  conditions. 

Since  the  signing  of  the  armistice  the  labor  situation  has 
undergone  a  rapid  change.  In  the  sections  of  the  country 
where  many  war  industries  were  located,  there  are  now 
plenty  of  mechanics  available.  In  other  sections  a  slight 
shortage  of  skilled  labor  is  reported.  The  working  period 
in  the  shops  has  been  reduced  to  eight  hours  per  day,  and 
wliere  it  is  found  that  a  single  shift  will  not  give  the  re- 
quired output,  the  second  shift  is  to  be  organized.  This 
arrangement  has  been  put  in  force  in  order  to  give  employ- 
ment to  the  maximum  possible  number  of  men  during  the  re- 
con.<truction  period.  With  the  decrease  in  the  demand  for 
skilled  labor  there  has  come  a  change  in  the  attitude  of  the 
workers.  The  unit  production  probabl)'  reached  the  low 
point  during  the  last  months  of  the  year.  During  the  coming 
months  there  should  Ije  a  marked  improvement  in  the  morale 
and   in  the  output  of  the  shops. 


German  Railway  Equipment  for  France. — Press 
despatches  state  that  on  December  29  Germany  would  deliver 
to  France  2,600  locomotives  and  70,000  cars. 


Two  More  Standard  Locomotives 

Heavy  4-8-2  and  Light  2-10-2  Types  Are  Well  Pro- 
portioned and    Have   Essentially  the    Same    Boiler 


THE  FIRST  LOCOMOTIVES  of  the  United  States  Railroad 
Administration    standard    heavy    Mountain    type    and 
light   Santa  Fe  type  have  recently  been  delivered  by 
the  American  Locomotive  Company. 

The  boilers  used  on  these  two  types  are  practically  iden- 
tical; the  size  of  the  shell,  the  number  and  diameter  of  tubes 
and  flues  and  the  principal  firebox  dimensions  are  the  same. 
The  principal  difference  between  the  two  boilers  is  in  the 
slope  of  the  mudring,  the  height  of  the  center  line  of  the 
boiler  on  tlie  Mountain  t\'pe  locomotive  making  possible  the 
maintainance  of  a  deeper  backhead  with  less  inclination  of 


mensions  of  the  standard  4-8-2  type  locomotive  with  a  few 
of  the  recently  built  locomotives  of  this  type.  It  will  be  found 
that  although  the  total  weight  of  this  locomotive  is  slightly 
less  than  that  of  the  A.  T.  &  S.  F.  locomotive,*  the  weight 
on  the  drivers  is  considerably  higher,  as  is  also  the  tractive 
effort,  which  exceeds  that  of  any  locomotive  of  this  type  pre- 
viously built.  It  will  also  be  observed  that  the  cylinder 
stroke  is  longer  than  has  usually  been  adopted  for  loco- 
motives of  this  type,  which  accounts  for  the  high  starting 
tractive  effort  obtainable. 

A  similar  comparison  of   Santa   Fe  types   shows  less   of 
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The  Standard    Light  2-10-2  Type   Lcccmotive 


the  grate  than  was  necessary  on  the  2-10-2  type.  The  design 
of  both  types  conforms  closely  in  the  details  used  to  the  other 
standard  types  which  have  already  been  built,  and  a  con- 
siderable measure  of  interchangeability  exists  in  the  details 
of  the  various  classes. 

The  boiler  provides  ample  capacity  in  each  case.  Stating 
the  relation  between  the  boiler  capacity  and  the  cylinder  de- 
mand on  the  basis  of  Cole's  ratios,  the  Mountain  type  loco- 
motive has  practically  a  100  per  cent  boiler,  while  the  boiler 


interest,  as  the  comparison  in  order  to  be  fair  must  be  con- 
fined to  locomotives  of  medium  weight;  the  light  2-10-2  type 
is  designed  to  keep  within  axle  loads  of  55,000  lb. 

Comparison  of  Principal  Dimensions  of  Notable  4-8-2  Type  Locomotives 

Road     t'.  S.  Std.  Santa  Fe  N.  Y.  C.  N.  &  W. 

Builder     American  Baldwin  .\merican  N.  &  W. 

Year    built     1918  1918  1916  1916 

Tractive    effort,    lb SR.OOO  54.(100  50,1100  57,000 

Tutal    weight,    lb 352,000  353,900  343,000  341,000 

Weight    on    drivers,    !b 243,000  227,700  234.000  236,000 

I  Vl.iiJers.   in 28  bv  30  28  bv  2S  28  bv  28  29  by  28 


The  U.  S.  Standard  Heavy  Mountain  Type  Locomotive 


for  the  Santa  Fe  type  is  equivalent  to  about  109  per  cent. 
The  design  of  the  boiler  itself  is  well  balanced,  both  as  to 
the  ratio  of  tube  length  to  diameter  and  the  ratio  of  grate 
area  to  heating  surface.  The  latter  relation  checks  almost 
exactly  with  Cole's  assumption  of  120  lb.  of  coal  per  square 
foot  of  grate  per  hour  at  the  maximum  boiler  output. 

In  the  table  is  presented  a  comparison  of  the  principal  di- 


Itoiler  pressure,   lb.   per  sq.   in... 

Diameter   of   drivers,    in 

Kvaporatini^  heiting  surface,  sq,  ft. 

Superheating  surface,  sq,   ft 

Grate  area,  sq.    ft 


200 

200 

185 

200 

69 

69 

69 

70 

4,666 

4,790 

4,430 

3,984 

1,085 

1,086 

1.212 

882 

76.3 

71.5 

66.8 

80.3 

The  tonnage  rating  charts  for  the  two  types  were  prepared 
by  H.   S.   Vincent  and   are  similar  to  those  shown  in  the 

"See  the  Raihcay   Meclianical  Engineer  for  December,  191S,  page  649. 
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The  boiler  for  both  types  is  86  in.  in  diameter  outside  of 
the  first  ring  and  is  increased  to  an  outside  diameter  of  96  in. 
at  the  firebox  by  a  conical  course  just  ahead  of  the  dome. 


B47,l'A' rubes 

•f5.5'/2-nues 


Firebox  Section  and  Tube  Sheet   Layout 

The  longitudinal  seam  in  the  dome  course  is  placed  at  the 
left  side  of  the  top  center  line,  the  dome  pad  being  used  as 
an  inside  welt  strip  for  the  portion  of  the  seam  in  front  of 
the  combustion   chamber.      The   dome   is   of  pressed    steel. 


of  25  in.  The  seam  on  the  conical  course  is  placed  to  the 
right  of  the  top  center  line,  while  the  forward,  straight  course 
is  closed  on  the  top  center  line.  The  tubes  and  flues  are  20 
ft.  6  in.  long,  ending  at  the  rear  in  a  combustion  chamber 
tube  sheet  which  is  placed  five  feet  ahead  of  the  firebox 
throat.  Type  A  superheaters  and  Security  Brick  arches  are 
used  on  both  types  of  locomotives. 

Both  locomotives  are  fired  with  stokers,  the  4-8-2  type 
being  equipped  with  a  Standard  stoker  and  the  2-10-2  type 
with  the  Duplex.  Both  have  Franklin  power  grate  shakers 
and  the  4-8-2  type  is  equipped  with  a  Shoemaker  firedoor, 
while  the  2-10-2  type  has  the  Franklin  door.  In  both  cases 
the  throttle  rigging  is  of  the  Chambers  backhead  type.  On 
the  Mountain  type  locomotives  the  boiler  is  fed  by  Hancock 
No.  13  non-lifting  injectors,  while  on  the  2-10-2  type  the 
Ohio  non-lifting  injectors  of  the  same  number  are  used. 
The  4-8-2  type  boiler  is  fitted  with  Consolidated  safety 
valves,  while  the  Santa  Fe  t}-pe  has  Coale  valves. 

The  frames  of  both  locomotives  are  similar  in  design,  both 
having  single  front  rails  cast  integral  with  the  main  frames 
and  Commonwealth  rear  frame  cradle  castings  spliced  to 
the  rear  ends  of  the  main  frames.  The  frames  of  both  types 
are  six  inches  wide.  The  top  rail  on  the  Mountain  tj'pe  has 
a  maximum  depth  over  the  pedestal  of  V^-g  in.,  with  a  mini- 
mum depth  of  6J-S  in.  The  lower  frame  rail  is  iy^,  in.  in 
depth  over  the  ends  of  the  pedestal  binders  and  45/8  in.  in 
depth  at  the  minimum  section.  The  standard  pedestal  taper 
in  all  cases  is  one  in  twelve.  On  the  2-10-2  type  the  top 
frame  rail  is  75.-8  in.  deep  over  the  pedestal  with  a  minimum 
section  6  in.  deep,  while  the  lower  rail  has  maximum  and 
minimum  depths  of  4-?/4  in.  and  4'4  in.i  respectively.  The 
frame  bracing  is  similar  in  both  cases.  Vertical  crossties  are 
bolted  to  the  pedestal  jaws  of  each  pair  of  drivers  except  the 
rear,  the  forward  casting  also  being  attached  to  the  inclined 
lower  rail  immediately  back  of  the  cylinders.  Horizontal 
crossties  are  attached  to  the  top  rails  of  the  Mountain  type 
locomotive  in  front  of  the  forward  drivers  and  between  the 
first   and   second,   second   and   third,   and  third   and   fourth 
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Longitudinal    Section    of    the    Boiler   for   the   Standard    Light   Santa    Fe  Type 


standing  eight  inches  above  the  top  of  the  boiler  shell  on  the 
4-8-2  and  IJ  in.  on  the  2-10-2  type,  and  has  a  clear  opening 

tThe  curves  uf   hauling   capacity    are  constructed    for   a   car  resistance   of 
4  lb.  per  ton.     The  chart  may  be  used   for  any  other  car  resistance  or  for 
any  combination  of  resistances  by  convertitiR  them  into  terms  of  grade. 
1   lb.    car    resistance  zr   .05   per  cent  gr.ide 

1   degree   curve   uncompensated   :=    .04  per  cent  grade 

For  example;  Find  the  tonnage  nhich  can  be  hauled  in  passenger  serv- 
ice by  the  4-8-2  type  locomotive,  nn  0.5  per  cent  grade  combined  with  4 
dep.   uncompensated  curve  at  40  m.p.li. 

From  Table  III  fsee  the  November  issue,  page  610)  the  resistance  of 
passenger  coaches  at  40  m.p.h.  is  6.65  !b.  per  ton.  The  equivalent  grade 
IS  then: 

O.-i    +    U  X  .04)   -f    (6  65   X  .('5)    ^  0.7925  per  cent 

At  the  intersection  of  the  ordinate  for  0.7925  per  cent  grade  with  the 
drawbar  pull  curve  for  40  m.p.h.,  ve  find  925  tons  as  the  capacity  of  the 
locomotive. 


pairs  of  drivers.  The  front  crosstie  also  supports  the  guide 
yoke.  The  bracing  of  the  Santa  Fe  t)TDe  is  similar;  starting 
with  the  guide  yoke,  which  is  located  between  the  first  and 
second  pairs  of  drivers,  transverse  castings  are  attached  to 
the  top  rails  between  each  succeeding  pair  of  wheels. 

The  cylinders  of  the  Santa  Fe  type  locomotive  are  the 
same  diameter  and  stroke  as  those  of  the  heav\'  Mikado  type 
and.  including  the  cylinder  and  valve  chamber  heads,  are  in- 
terchangeable with  those  used  on  the  latter  locomotive.  The 
Mountain  type  cylinders  do  not  interchange  with  any  other 
type  )-et  built,  but  the  valves  and  steam  chest  covers  used  on 
these  locomotives  are  interchangeable  with  those  used  on  the 
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2-10-2  type,  both  the  light  and  heavy  Mikado  types  and  the 
eight-wheel  switcher.  The  crosshead  body,  with  the  excep- 
tion of  the  finish  for  the  wrist  pin  fits,  the  front  end  main 
rod  clearance  and  the  piston  rod  fit  is  identical  for  the  heavy 
Mountain  type  locomotive,  both  the  light  and  heavy  Mikado 
t>'pe  locomotives  and  the  eight-wheel  switcher.  The  cross- 
head  shoes  are  not  interchangeable.    The  piston  and  rod  used 


terchange  with  those  of  this  size  used  on  both  the  light  and 
heavy  Mikado  type  locomotives. 

The  leading  trucks  on  both  locomotives  are  of  the  con- 
stant resistance  type,  while  the  trailing  trucks  are  of  the 
Cole-Scoville  t)^e,  tne  journals  in  both  cases  being  9  in.  in 
diameter  by  14  in.  m  length. 

The  Baker  valve  gear  is  applied  on  the  Mountain  type  lo- 
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Wheel   Loading  and  Spacing   Diagram  for  the  Standard   Light  Santa   Fe  Type  Locomotive 


on  the  light  Santa  Fe  locomotive  are  identical  with  those 
used  on  the  heavy  Mikado  type.  Hunt-Spiller  gun  iron  is 
used  for  piston  and  crosshead  wearing  shoes,  piston  and 
valve  packing  rings  and  cylinder  and  valve  chamber  bush- 
ings on  both  the  Mountain  and  Santa  Fe  types.     Paxton- 
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comotives  while  the  Santa  Fe  type  are  fitted  with  the  South- 
em  valve  gear.  In  both  cases  the  valve  motion  is  controlled 
by  the  Ragonnet  power  reverse  gear. 

Both  locomotives  are  served  by  tenders  carrying  the  stand- 
ard 10,000-gal.  tank  mounted  on  Commonwealth  cast  steel 
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Wheel  Loading  and  Spacing   Diagram  for  the  U.  S.  Standard   Heavy  Mountain  Type  Locomotive 


Mitchell  metallic  packing  is  used  for  the  piston  and  valve 
rods  on  both  tvpes. 

On  both  the'  light  Santa  Fe  and  the  heavy  Mountain  types 
the  main  driving  journals  are  12  in.  in  diameter  by  13  in. 
long.  The  other  journals  on  the  Mountain  type  are  11  in.  in 
diameter  bv  13  in.  long  and  the  driving  boxes  for  these  axles 


frames.  The  passenger  tenders  are  fitted  with  equalized 
trucks  having  frames  of  the  built-up  type,  while  the  trucks 
under  the  freight  tender  have  cast  steel  side  frames.  In 
both  cases  the  trucks  are  fitted  with  Woods  roller  side  bear- 
ings. The  connection  between  the  engine  and  tender  in- 
cludes the  Unit  safety  drawbar  and  Radial  buffers,   while 


Ciearance   Diagram  for  the  Light  2-10-2  Type 


Ciearance  Diagram  for  the   Heavy  4-8-2  Type 


interchange  with  the  main  driving  box  for  the  light  Mikado 
type  locomotive,  with  the  exception  of  slight  differences  in 
the  finish  of  the  crown  brass,  which  is  bored  out  1/32  in. 
oversize  for  the  Mountain  type  journals  and  1/100  in.  over- 
size for  the  main  journals  of  the  Mikado.  The  other 
journals  on  the  Santa  Fe  type  are  10  in.  in  diameter  by  13 
in.  in  length  .and  the  driving  bo.xes  used  on  these  axles  in- 


the  rear  ends  of  the  tenders  are  fitted  with  Westinghouse  D-3 
t_\'pe  draft  gear. 

Among  the  specialties  are  Everlasting  blow-off  cocks  on 
the  4-8-2  type,  Murden  blow-off  cocks  on  the  2-10-2  type, 
Ashcroft  and  Ashton  steam  gages  on  the  4-8-2  and  2-10-2 
types,  respectively,  Detroit  six-feed  six-pint  lubricators  on 
both  types  and  Leslie  steam  heat  equipment  on  the  4-8-2 
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type.      Greenlaw   flexible   pipe   couplings   are   used   on    the 
4-8-2,  while  the  2-10-2  is  fitted  with  Barco  couplings. 

The  principal  dimensions  and  data  for  both  types  are 
given  in  the  clearance  and  wheel  load  diagrams,  which  were 
prepared  by  F.  P.  Pfahler,  chief  mechanical  engineer.  Divi- 
sion of  Operation.  United  States  Railroad  Administration, 
and  in  the  following  table: 

General  Data 

4-8-2  2-10-2 

Gage    4    ft.  8!i   in.-  4  ft.   8J^  in. 

Service    Passenger  Freight 

Fuel    Soft  coal  Soft  coal 

Tractive    effort    58.000  1b.  69,400  1b. 

Weight  in  working  order 352.000  lb.  352,000  1b 

Weight    on    drivers 243,000  !b.  274,0001b. 

Weight  on  leading  truck 51,5001b.  23,000  lb. 

Weight    on    trailing   truck 57,500  1b.  54,000  lb. 

Weight    of     engine     and     tender     in 

working  order    547.500  lb.  540.3001b. 

Wheel  base,   driving 18  ft.  3  in.  21    ft 

Wheel  base,  total 40  ft.  0  in.  40  ft.  4'in. 

Wheel  base,  engine  and  tender 75   ft.  S'/a   in.  76  ft.    Vi   in. 

Ratios 

Weight  on  drivers  -^   tractive  effort.                  4.2  3.9 

Total  weight    -^    tractive  effort 6.1  5.1 

Tractive   effort    X    diam.    drivers   -i- 

equivalent  heating  surface" 637.0  629.6 

Equiv'l't  heat,  surface"  ~-  grate  area                82.4  82.4 
Firebox    heating  surface    -^    equiva- 
lent heating  surface,*  per  cent...                  5,9  59 


CopyripM.   1918.   by  H. 


Tonnage   Rating   Chart  for  the  U.  S.    R.   A.   Standard    Heavy 
Mountain  Type  Locomotive 


Weight  on  drivers  ~  equivalent 
heating   surface*    

Total  weight  -¥■  equivalent  heating 
surface*    

Volume  both  cylinders \ 

Equivalent  heating  surface"  -^  vol', 
cylinders    

Grate  area  H~  vol.  cylinders 


56.0 
21.4  cu. 


293.9 
3.6 


56.0 
21.2    cu. 


296.3 
3.6 


Valves 

!^i°d Piston 

Diameter     14    ;„ 

Wheels 

Driving,  diameter  over  tires 69    in. 

Driving     journals,     main,     diameter 

and  length    12  in.  by   13  in. 

Driving    journals,     others,     diameter 

and  length    U  in.  by  13  in. 

Engine    truck    wheels,   diameter 33    in. 

Engine  truck,  journals 6;:;    in.    by    12   in 

Trailing  truck  wheels,  diameter 43    in. 

Trailing  truck,  journals 9    in.    by    14    in. 


I'iston 
14   in. 


57    in. 

12  in.  by  13  in. 

10  in.  bv  13  in. 

33    in. 

6J^   in.   bv   12  in. 

43    in. 

9    in.   by    14    in. 


Cylinders 


Kind    

Diameter    and    stroke \      28 


Simple 
in.  by  30  i 


Simple 
27  in.  by  32  in. 


Copyri^hl.   1918,   by  H.   S.   Vincent 

Tonnage    Rating    Chart   for  the    U.    S.    R.    A.    Standard    Light    Santa 
Fe  Type    Locomotive 

Boiler 

Style    Conical  Conical 

Working   pressure    200  lb.  per  sq.  in.  20O  lb.   per  sq.  in. 

Outside  diameter  of   first  ring 86    in.  86   in. 

Firebox,  length  and  width 114  J^  in.  by  96^4  in.  114^^  in.  by  96 5^  in; 

Firebox       plates,       thickness — Sides, 

back  and  crown,  H  in.;  tube J^    in.  's   i'l-;    'A  in. 

Firebox,    water   space — Front,    6   in. ; 

sides  and  back    5    in.  6  in. ;   5  in. 

Tubes,  number  and  outside  diameter        247 — 2J4   in.  247 — 2\i  in. 

Flues,  number  and  outside  diameter.          45 — 5'/^   in.  45 — S'/i  in. 

Tubes  and  flues,  length : 20  ft.  6  in.  20  ft.  6  in. 

Heating  surface,  tubes 2,970  sq.  ft.  2,970  sq.ft. 

Heating    surface,    flues 1.323  sq.  ft.  1.323  sq.  ft. 

Heating    surface,   firebox 373  sq.  ft.  373  sq.  ft. 

Heating    surface,    total 4.666  sq.  ft.  4,666  sq.  ft. 

Superheater  heating  surface -1.085  sq.ft.  1.085  sq.  ft. 

Equivalent  heating  surface* 6-283  sq.  ft.  6.283  sq.  ft. 

Grate  area .76.3  sq.  ft.  76.3  sq.   ft. 

Tender 

Tank   Water  bottom  Water   bottom 

Frame   Cast    steel  Cast    steel 

Weight    193.700  lb.  188.300    lb. 

Wheels,    diameter     33    in.  33    in. 

Journals,  diameter  and  length 6   in.   by    11   in.  6  in.   by   1]    in. 

Water  capacity   10,000  gal.  10.000   gal. 

Coal  capacity 16  tons  16  tons 

•Equivalent    heating   surface    =    total   evaporative    heating   surface    +    l.S- 
times  the  superheating  surface. 


Railroad  Administration  News 


New  Director  General  Not  Named;  Other  Resignations; 
Circulars   Issued    from    Washington   and   the   Regions 


AS  this  issue  goes  to  press  no  successor  to  Mr.  McAdoo 
has  been  named  although  Walker  D.  Hines  appears 
to  be  the  preferred  candidate.  Mr.  Hines  has  been 
with  the  Railroad  Administration  since  it  was  formed  a  year 
ago,  having  been  formerly  chairman  of  the  Board  of  Direc- 
tors of  the  Atchison,  Topeka  &  Santa  Fe.  He  is  the  most 
logical  successor  to  Mr.  McAdoo,  having  followed  through 
the  year's  developments  with  him. 

During  the  month  Judge  Robert  S.  Lovett,  the  head  of 
the  Division  of  Capital  Expenditures,  resigned  to  return, 
after  two  months'  rest,  to  the  Union  Pacific  as  its  president. 
On  December  20,  Carl  R.  Gray,  director  of  the  Division  of 
Operation,  tendered  his  resignation,  to  take  effect  January 
15.  Mr.  McAdoo  delayed  this  abdication  of  the  director 
generalship  until  after  he  presented  his  plea  for  the  five-year 
e.xtension  plan  to  Congress.  He  then  e.xpects  to  go  to  Cali- 
fornia with  his  family  for  a  rest. 

EMPLOYEES  WANT  MCADOO  TO  STAY 

Mr.  McAdoo  has  received  hundreds  of  letters  and  tele- 
grams expressing  regret  because  of  his  resignation  as  director 
general  of  railroads  and  appreciation  of  the  work  he  has 
accomplished,  from  all  classes  of  railroad  service,  from  em- 
ployees to  managers  and  corporation  officers.  The  employees, 
however,  are  most  expressive  of  their  desire  to  retain  him  as 
boss  and  many  of  them  have  backed  up  their  words  by 
concrete  evidence.  In  addition  to  the  numerous  offers  to 
"chip  in"  toward  an  adequate  salary,  four  employees  of  the 
St.  Louis-San  Francisco  enclosed  certified  checlcs  for  $1  each 
as  a  Christmas  present. 

The  executive  council  of  the  railway  department  of  the 
American  Federation  of  Labor  called  on  Mr.  McAdoo  on 
Saturday  after  his  return  from  his  southern  trip,  to  present 
resolutions  asking  him  to  retain  his  office,  and  also  another 
resolution,  which  was  transmitted  to  the  President,  proposing 
legislation  which  would  "provide  a  salary  in  keeping  with 
the  services  rendered."  The  resolutions  also  protested 
against  any  plan  to  return  the  roads  back  to  private  control. 

RAILROAD    ADMINISTRATION   NOT   CANCELLING   ORDERS 

In  reply  to  various  inquiries  that  have  reached  Washing- 
ton regarding  rumors  that  the  Railroad  Administration  had 
cancelled  or  was  likely  to  cancel  outstanding  orders  for 
equipment,  officials  of  the  Administration  say  that  no  can- 
cellations have  been  made,  except  in  the  case  of  the  recent 
orders  for  600  locomotives,  which  were  held  up  and  then  re- 
instated before  the  contracts  were  formally  signed,  and  it  is 
understood  that  none  are  proposed,  although  as  reported  last 
week  an  investigation  was  undertaken  of  the  situation  as  to 
the  outstanding  car  orders. 

DIRECTOR  general's  CHRISTMAS  MESSAGE  TO  RAILROAD  MEN 

"Christmas  this  year  will  have  a  special  significance  to 
peoples  everywhere.  For  the  first  time  in  four  years  the 
world  is  at  peace  and  railroad  men  can  be  happy  in  the 
consciousness  that  they  have  contributed  their  full  share  to 
this  result.  I  shall  always  remember  the  splendid  way  in 
which  they  applied  themselves  to  the  task  of  running  the 
railroads  at  a  time  when  their  efficient  operation  was  abso- 
lutely fundamental  to  the  winning  of  the  war.  I  am  proud 
to  have  been  associated  with  them  in  this  great  job. 

"The  railroads  have  not  alone  carried  the  tremendous  bur- 
den thrown  upon  them  by  the  war,  but  they  are  now  in  better 
shape  than  ever  before  in  our  history.    For  the  coming  winter 


I  have  no  fear  of  their  ability  to  do  the  work  required  of 
them. 

"And  now,  as  I  am  about  to  sever  my  connections  with  the 
officers  and  employees  of  the  railroads,  I  want  to  assure  them 
of  my  deep  regret  at  being  forced  to  take  this  step.  Among 
the  happiest  memories  of  my  life  will  be  those  connected  with 
ray  work  as  director  general  of  railroads.  I  shall  always 
cherish  the  friendships  I  have  formed  with  railroad  officers 
and  employees,  and  I  take  this  opportunity  to  assure  them 
that  although  I  shall  no  longer  be  their  'boss,'  I  shall  always 
be  their  friend." 

RULES    FOR    INSPECTING    AND    TESTING    STATIONARY    BOILERS 

The  Division  of  Operation  has  issued  Mechanical  Depart- 
ment Circular  11  dealing  with  the  rules  and  instructions 
for  the  inspecting  and  testing  of  stationary  boilers,  as  follows : 

Rule  1 — These  rules  shall  apply  to  all  steam  boilers  and  their  appur- 
tenances operated  by  railroads  under  Federal  control,  except  the  boilers  of 
locomotives  or  boilers  used  solely  for  heating  which  carry  pressure  not 
exceeding  15   pounds  per  square  inch. 

Rule  2 — The  chief  mechanical  officer  of  each  railroad  will  be  held  respon- 
sible for  the  general  design,  construction,  and  inspection  of  all  boilers 
covered  by  these  rules.  He  must  know  that  all  inspections  are  made  in 
accordance  with  the  rules,  and  that  the  defects  disclosed  by  any  inspections 
are  properly   repaired  before  the  boiler   .s  returned  to  service. 

Rttlc  Z — Theworking  pressure  of  each  boiler  shall  be  determined  by  the 
mechanical  engineer,  using  tbe  formula  commonly  used  in  determining  safe 
working  pressures,  and  after  a  thorough  inspection  and  report  by  a  compe- 
tent inspector.     The  minimum  factor  of  safety  allowed  shall  be  four. 

In  determining  safe  working  pressure,  the  maximum  allowable  stress  shall 
be  7,500  pounds  per  square  inch  for  staybolts.  and  9,000  pounds  per  square 
inch  for  round  or  rectangular  braces  supporting  flat  surfaces. 

Rule  4 — Each  boiler  shall  be  given  a  serial  number  by  the  operating 
railroad.  A  metal  badge  plate  showing  this  number  and  the  safe  working 
pressure  shall  be  attached  to  each  boiler. 

Rule^  5 — Specifications  of  each  boiler  shall  be  kept  on  file  in  the  office  of 
the  chief  mechanical  officer  of  the  railroad.  Within  ninety  days  after  this 
rule  becomes  effective,  each  railroad  will  file  report  (Form  MD-25)  with 
the  chief  mechanical  officer  of  the  railroad  and  a  copy  with  the  Assistant 
Director,  Division  of  Operation,  in  charge  of  the  Mechanical  Department 
United  States  Railroad  Administration,  Washington,  D,  C,  for  each  boiler 
subject  to  these  rules,  giving  all  the  data  called   for  thereon. 

Rule  6-- Each  boiler  shall  have  at  least  one  safety  valve  of  sufficient 
capacity  to  prevent  an  accumulation  of  pressure  more  than  five  per  cent 
above  the  working  pressure  and  shall  he  connected  direct  to  boiler. 

Safety  valves  shall  be  set  at  pressure  not  to  exceed  six  pounds  above 
the  allowed  working  pressure. 

Working  safety  valve  on  boiler  shall  be  tested  each  day  boiler  is  in  use 
Failure  of  safety  valve  to  open  before  an  excess  pressure  of  ten  pounds 
has  been  reached  must  be  immediately  reported  to  the  proper  authority 
and  repairs  made.  ' 

Not  less  frequently  than  once  each  three  months  all  safety  valves  on 
boiler  shall  be  tested  and  adjustment  made,  if  necessary.  At  this  test  as 
well  as  at  all  other  tests  where  the  safety  valves  are  adjusted,  two  steam 
gages  shall  be  used,  one  oi  which  shall  be  in  full  view  of'  the  person 
adjusting  the  valves. 

Rule  7— Each  boiler  shall  have  a  steam  gage,  graduated  to  at  least 
fifty  pounds  above  the  working  pressure,  connected  direct  to  steam  space  of 
boiler,  equipped  with  a  suitable  siphon  and  with  not  more  than  one  cock 
or  valve  between  boiler  and  gage.  This  cock  to  be  located  near  steam 
page. 

Steam  gages  shall  be  tested  at  least  once  each  three  months,  or  whenever 
any  irregularity  is  shown  and  shall  also  be  tested  before  any  adjustment 
is  made  of  the  safety  valves.  Each  time  gage  is  tested,  siphon  pipe  and 
cock  must  be  cleaned  and  examined. 

Rule  8 — Each  boiler  shall  have  at  least  three  gage  cocks  and  one  water- 
glass,  sn  located  that  the  lowest  reading  shall  be  at  least  three  inches  above 
the  lowest  safe  water  line.  Each  waterglass  shall  be  equipped  with  a  valve 
at  each  end  of  glass  and  with  a  hlowoff  or  drain  at  bottom  of  glass.  Gage 
cocks,  waterglass  and  water  column  valves,  cocks  and  connections  shall  he 
maintained  in  an  operative  condition  free  from  leaks  and  shall  he  cleaned 
of   scale    each   time  boiler   is    washed. 

Suitable  lights  shall  be  provided  for  waterglass  and  steam  gage. 

ANNUAL    INSPECTION 

Rule  9-^J?efore  being  placed  in  service  and  not  less  than  once  each  twelve 
months  thereafter,  each  boiler  shall  be  subjected  to  a  hydrostatic  pressure 
^5  per  cent  ijreater  than  the  working  pressure  and  the  boiler  and  ap- 
purtenances  carefully    examined    while    under    pressure. 

After  hydrostatic  pressure  has  been  applied,  a  thorough  inspection  shall 
be  made  of  every  accessible  part  of  the  boiler.  Manholes  shall  be  removed 
to  permit  of  interior  inspection. 

Boiler  having  lap  joint  longitudinal  seams  should  be  examined,  with  special 
care  to  detect  grooving  or  cracks  at  edge  of  seams. 

Water  tube  boilers  should  be  examined  with  special   care   to   detect  blis- 
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tering  on  the  tubes,  tubes  bending  and  leakage  or  corrosion  where  tubes 
are  fastened  to  headers. 

Soot  and  cinders  shall  be  cleaned  from  furnace  and  combustion  chamber 
^nd  a  thorough  inspection  made  of  the  brick  lining  and  setting,  the  fire  wall- 
baffles   and    grates. 

Threaded  and  flange  joints  on  steam  header,  steam  pipe  and  blowoff  line 
shall  be  carefully  examined  for  signs  of  corrosion  or  wasting. 

After  repairs  are  completed  the  boiler  must  be  fired  up,  safety  valves  set, 
and  boiler  and  appurtenances  examined.  All  cocks,  valves,  seams,  pipes, 
flanges  and  joints  must  be  tight  under  this  pressure. 

All  defects  disclosed  by  any  of  the  above  inspections  must  be  repaired 
tiefore  the  boiler  is  returned  to  use. 

A  certified  report  of  the  inspection  and  repairs  (Form  MD-27)  shall  be 
filed  with  the  chief  mechanical  officer  of  the  railroad  and  a  copy  sent  to 
the  Assistant  Director,  Division  of  Operation,  Mechanical  Department, 
Washington,  D.  C 

Rule  10— Locomotive  type  boilers  working  under  a  pressure  of  125 
pounds  or  more  shall  have  the  staybolts  tested  at  least  once  each  month, 
l.ocomotive  type  boilers  working  under  a  pressure  of  less  than  125  pounds 
shall  have  the  staybolts  tested  at  least  once  each  three  months.  Vertical 
boilers  working  under  a  steam  pressure  of  100  pounds  or  less  shall  have 
the  staybolts  tested  each  time  the  hydrostatic  test  is  applied.  No  boiler 
shall  remain  in  service  with  five  or  more  broken  staybolts. 

Rule  II — Boilers  shall  be  thoroughly  washed  as  often  as  water  conditions 
require,  but  not  less  frequently  than  once  each  month.  Special  care  shall 
tie  given  to  water  tube  boilers  to  prevent  an  accumulation  of  scale  in  the 
tubes  and  the  tubes  must  be  scraped,  if  necessary.  At  washout  periods, 
soot,  ashes  and  cinders  shall  be  cleaned  from  furnace  and  combustion 
chamber,  and  brick  lining,  setting  and  fire  wall  examined, 

SEMI -ANNUAL     INSPECTION 

Rule  12 — Not  less  frequently  than  once  each  six  months  an  inspection 
of  the  boiler  under  steam  shall  be  made  by  a  competent  inspector.  He  shall 
test  the  safety  valves,  gage  cocks  and  waterglass.  blowoff  valve,  examine  and 
test  the  feed  pump  or  injectors,  examine  steam  pipes  for  leaks,  giving  close 
attention  to  leaks  around  threaded  joints,  see  that  pipes  are  well  braced, 
that  all  valves  are  operative,  examine  the  setting  of  the  boilers  and  the 
general  condition  of  the  boiler  room,   with  especial  reference  to  fire  risks. 

He  shall  rerort  any  defects  found  to  the  division  officer  in  charge  and 
to  the  local  officer  in  charge  so  that  prompt  repairs  can  be  made. 

A  certified  report  of  the  inspection  snd  repairs  (Form  MD-26)  shall  be 
filed  with  the  chief  mechanical  officer  of  the  railroad  and  a  copy  sent  to 
the  Assistant  Director.  Division  of  Operation,  Mechanical  Department. 
Washington,   D,  C. 

MISCELLANEOUS    RULES 

Rule  13 — Boilers  '^quipped  with  fusible  plugs  shall  have  plug  cleaned  of 
w:ale  not  less  than  once  each  three  months. 

Rule  14 — Boilers  in  batteries  connected  to  same  steam  header  shall  each 
have  a  suitable  valve  between  boiler  and  header,  which  must  be  maintained 
in  an  operative  condition. 

jittlf,  15— Each  steam  outlet  from  boiler  (except  safety  valve  connections) 
shall  be  equipped  with  a  suitable  valve,  which  must  be  maintained  in  an 
operative  condition, 

Ki4/(.  16 — Injectors  and  pumps  must  be  kept  in  such  condition  that  they 
will  feed  water  into  the  boiler  against  the  maximum  pressure  allowed  on  the 
'boiler. 

7?,,;,.  17 — Feed  water  heaters  shall  be  cleaned  and  inspected  as  often  as 
water  conditions  require,    but  not   less  than   once  each  three  months. 

R,,/^  18— Boile'-s  with  any  of  the  following  defects  shall  be  withdrawn 
from  service  until  after  proper  repairs  are  made:  Cracks  in  cylindrical 
toilers  or  headers:  bags  or  bulges  in  shells  of  external  fired  boilers  or 
-unstayed  surfaces  of  internal  fired  boilers;  bulges  in  arch  or  water  tubes: 
more  than  one  gage  cock  inoperative;  safety  valve  inoperative. 

Rule  19 — Boilers  showing  indications  of  having  been  low  in  water  or  of 
mud  burning  shall  not  be  used  until  after  inspection  by  a  competent 
inspector. 

Rule  20- -Where  necessary  to  plug  flues,  the  plugs  shall  be  tied  together 
with  a  rod  not  less  than  H  inch  in  diameter  and  a  report  of  same  made  to 
the  officer  in  charge,  who  will  h^ve  proper  repairs  made. 

Rule  21 — When  making  internal  inspection  of  one  of  a  battery  of  boilers, 
another  employee  will  be  stationed  outside  of  boiler,  whose  duty  shall  be 
to  prevent  steam  valves  from  other  boilers  being  opened  into  boiler  being 
inspected. 

Rule  22 — The  boiler  room  shall  be  kept  in  a  clean  and  sanitary  condition, 
old  clothes,  waste,  etc.,  must  not  be  allowed  to  accumulate  in  or  around 
boiler   room. 

Rule  23 — An  anni^al  certificate  of  inspection  shall  be  poslett  under  glass 
in  a  conspicuous  place  in  the  boiler  room.  This  certificate  shall  show  the 
number  of  the  boiler,  the  allowed  working  pressure,  the  date  of  inspection 
and  the  signature  of  the  inspector. 

Rule  24 — Inspection  certificates  may  be  made  in  triplicate  and  copy  filed 
with  state  inspector  of  boilers,  when   desired. 

The  above  rules  shall  become  effective  January  1.  1919.  as  minimum 
requirements  and  shall  he  put  in  full  force  on  each  railroad  under  federal 
control  on  that  date.  When  a  railroad  has  in  effect  additional  rules  which 
provide  greater  safeguards  such  additional  rules  may  be  continued  in  effect. 

SHOPS    ON    EIGHT-HOUR    BASIS 

Frank  McManamy,  assistant  director  of  the  Division  of 
Operation,  has  sent  to  the  regional  directors  the  following 
interpretation  of  the  director  general's  order  to  reduce  shop 
hours  wherever  practical  to  eight  per  day,  stating  that  the 
numerous  inquiries  received  and  tlie  different  ways  in  which 
this  has  been  put  in  effect  clearly  indicates  it  has  not  been 
uniformly  understood: 

"The  purpose  of  this  order  was  to  reduce  the  hours  worked 


in  locomotive  shops  and  roundhouses  and  in  car  shops  and 
repair  yards  to  a  basis  of  eight  hours  per  day  on  Decem- 
ber 9.  At  roundhouses  and  other  places  where  the  work  is 
continuous  24  hours  a  day  three  eight-hour  shifts  should  be 
established.  In  shops  where  a  single  eight-hour  shift  will 
not  properly  maintain  the  equipment  a  second  shift  should 
be  organized  as  soon  as  men  can  be  obtained,  pending  which 
the  work  should  be  taken  care  of  by  necessary  overtime  in 
accordance  with  agreements  with  the  employees. 

"It  is  believed  that  under  present  conditions  of  business 
with  increased  force,  which  is  available,  that  at  practically 
all  points  shop  work  can  be  handled  on  the  eight-hour  basis 
without  the  necessity  of  requiring  excessive  overtime,  and 
every  effort  should  be  made  to  do  this." 

TO    RETAIN    SKILLED    EAILRO.'VD    MEN 

The  mechanical  department  of  the  Division  of  Operation 
is  taking  steps  to  prevent  the  possible  loss  of  trained  shop  em- 
ployees to  the  railroad  service  as  a  result  of  any  reduction  in 
force  which  may  seem  necessary  at  particular  points.  If  the 
men  are  not  needed  at  one  place  arrangements  will  be  made 
to  locate  them  elsewhere,  as  it  is  believed  that  more  men 
instead  of  less  men  will  be  needed  in  the  next  few  weeks. 
Frank  McManamy,  assistant  director  of  the  Division  of 
Operation,  has  addressed  a  letter  to  the  regional  directors 
stating  that  a  number  of  cases  have  recently  been  brought 
to  his  attention  where  in  the  readjustment  of  shop  forces 
skilled  workmen  have  been  laid  off. 

"Every  trained  railroad  employee  represents  a  certain  defi- 
nite investment,"  Mr.  McManamy  said,  "therefore,  when 
reorganizations  make  reductions  in  forces  necessary,  all  rea- 
sonable efforts  should  be  made  to  retain  these  men  in  railroad 
service.  Before  a  reduction  in  force  is  made  at  'any  point, 
steps  should  be  taken  to  ascertain  if  the  men  to  be  laid  off 
cannot  be  profitably  used  at  some  other  point,  either  on  that 
line  or  on  some  other  line  within  your  region,  in  which  event 
transfer  should  be  made  and  transportation  provided. 

"If  the  men  cannot  be  profitably  used  in  your  region,  this 
office  should  be  advised,  giving  the  number  of  skilled  work- 
men to  be  released  and  their  occupation,  so  that  efforts  may 
be  made  to  place  them  elsewhere,  thus  retaining  in  railroad 
service,  men  who  have  been  trained  and  are  proficient  in  that 
line  of  work." 

APPRENTICE    SYSTEM    :MAY    BE    EXTENDED 

Frank  McManamy,  assistant  director  of  the  division  of 
operation  of  the  Railroad  Administration,  has  been  desig- 
nated by  the  administration  to  confer  with  the  government 
Board  for  Vocational  Education  on  plans  for  the  co-operation 
of  the  Railroad  Administration  in  the  development  and  ex- 
tension of  the  apprentice  system  for  training  railway  em- 
ployees. The  board  has  been  in  existence  for  about  a  year, 
having  been  appointed  for  the  purpose  of  investigating  and 
recommending  methods  of  vocational  education.  Mr.  Mc- 
Manamy, held  his  first  conference  with  the  board  early  in 
December. 

WAGE    INTERPRETATION 

Interpretation  No.  2,  to  Supplement  No.  7  to  General 
Order  No.  27: 

Question: — Shall  employees  coming  under  the  provisions 
of  paragraph  (a)  Article  V,  Supplement  No.  7  to  General 
Order  No.  27,  paid  on  a  tonnage  or  piece-work  basis  and 
earning  in  excess  of  43  cents  per  hour  (the  maximum  rate 
established)  receive  any  portion  of  the  increase  provided  for, 
if  thereby  such  increase  would  establish  a  rate  in  excess  of 
4.>  cents  per  hour. 

Decision: — Paragraph  (2)  Article  V  of  Supplement  No.  7 
to  General  Order  No.  27  specifically  states,  "Provided  that 
the  maximum  shall  not  exceed  43  cents  per  hour."  Em- 
ployees paid  on  a  tonnage  or  piece-work  basis  whose  average 
hourly  earnings,  per  day  period,  equal  43  or  more  cents  per 
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hour  are  therefore  not  entitled  to  any  portion  of  the  increase, 
but  are  guaranteed  not  less  than  43  cents  per  hour. 

The  provisions  of  paragraph  (2)  Article  VIII,  Supple- 
ment No.  7  to  General  Order  No.  27,  protects  higher  rates 
and  is  to  be  observed. 

MATERIAL   STANDARDS  FOR  FREIGHT  CAR   REPAIRS 

Frank  McManamy,  assistant  director  of  the  Division  of 
Operation,  has  issued  Mechanical  Department  Circular  No. 
8,  prescribing  material  standards  for  freight  car  repairs  as 
follows : 

When  renevi'ing  parts  or  applying  l^etterments  to  freight 
cars  owned  by  the  railroads  under  federal  control,  if  suitable 
material,  either  new  or  second  hand,  tliat  is  standard  to  the 
car,  is  in  stock  it  shall  be  used.  Where  such  material  is  not 
in  stock,  material  standard  to  United  States  standard  cars 
should  be  used  if  available. 

1.  Bolsters — Body  bolsters,  when  renewals  are  made, 
should  be  either  cast  steel  or  built-up  type. 

Truck  Bolsters — When  renewals  are  made  should  be  cast 
steel  box  girder  type. 

2.  Column  Castings — Truck  column  castings  when  used 
should  be  made  of  malleable  iron  or  cast  steel. 

0.  Side  Bearings — If  body  or  truck  side  bearings  require 
changing  or  renewing,  frictionless  type  should  be  used,  inter- 
changeable in  capacity  and  dimensions  with  those  used  on 
United  States  standard  cars. 

4.  Side  Truck  Frames — \\'hen  necessary  to  renew  side 
truck  frames,  cast  steel  U-shaped  section.  United  States 
standard  car  type  with  separable  journal  boxes  to  be  used. 

5.  Coupler  Operating  Device — Coupler  operating  device 
to  be  of  type  directly  connected  to  coupler  knuckle  lock  with- 
out use  of  clevis,  link,  chain  or  pin  and  to  be  interchange- 
able with  operating  device  on  United  States  standard  cars 
where  possible. 

6.  Dra^t  Gears — (a)  Friction  draft  gears,  either  Card- 
well,  Miner,  Murray,  Sessions  Type  "K,"  Westinghouse  or 
similar  gears,  of  not  less  than  150,000  lb.  capacity  with  a 
.naximum  travel  of  2^4  in. 

(b)  Spring  draft  gears,  if  used,  to  be  at  least  equal  in 
capacity  to  two  M.  C.  B.  Class  "G"  springs,  interchangeable 
with  friction  gear  without  change  in  car  construction. 

(c)  Clearance  between  coupler  horn  and  striking  casting 
to  be  three  inches. 

(d)  Coupler  to  be  key  connected  to  draft  gear. 

7.  Hand  Brakes — If  renewals  are  required  on  open  top 
cars,  hand  brakes  should  be  changed  to  drop  handle  type  and 
so  located  as  to  be  below  top  of  car  where  construction  of  car 
will  permit  and  of  a  type  interchangeable  with  United  States 
standard  cars. 

S.  Doors — Side  doors  on  box  or  stock  cars  (except  double- 
deck  stock  cars)  will  be  bottom  supported,  the  attachments 
uniform  with  those  on  United  States  standard  cars. 

9.  Ends — Box  cars  with  weak  constructed  ends  requiring 
two-thirds  of  end  to  be  renewed,  should  be  reconstructed  as 
follows : 

(a)  Horizontal  corrugated  steel  ends  (two  or  three  piece) 
having  top  section  3/16  in.  thick  and  bottom  section  or  sec- 
tions 3-4  in-  thick  and  corrugations  2 '4  in.  deep. 

(b)  Vertical  reinforced  ends  with  four  or  five-inch  Z- 
bars,  securely  fastened  to  place  on  end  sills  and  end  plates. 
End  plates  to  be  diagonally  braced  on  inside  of  car,  under 
roof,  to  side  plates,  or  with  reinforcements  equivalent  in 
strength. 

(c)  End  lining  to  be  1;4  in.  thick,  tongued  and  grooved, 
extending  from  floor  to  end  plate,  with  corners  sealed  with 
1  leveled  comer  strips  IJ/  by  1J4  in.,  securely  nailed  to  place 
to  prevent  possibility  of  grain  leaks. 

10.  Metal  Strap  to  be  Applied  to  Side  Sh-eathing — Double 
sheathed  box  cars  will  have  applied  to  face  of  sheathing  of 
car  at  side  sill  a  small  angle  iron,  channel  iron  or  strap  se- 


curely bolted  in  place  to  insure  sheathing  being  held  tight 
against  side  sill  to  prevent  grain  leakage;  bolts  to  have  single 
nuts  and  to  be  riveted  over.  Location  of  bolt  spacing  to  be 
the  same  as  on  United  States  standard  cars  where  practicable. 
Channel  or  strap  to  be  painted  on  back  with  freight  car 
paint  before  it  is  applied. 

11.  Grain  Door  Nailing  Strip — Door  post  should  have 
grain  door  nailing  strips  on  inside  face  (approximately  lyi 
in.  by  3^2  in.),  full  height  of  door  opening  securely  fastened 
to  place  with  screws  or  heavy  wire  nails. 

12.  Roofs — When  roofs  are  changed  or  renewed  outside 
flexible  type  metal  roof  with  mullions  between  roof  sheets 
and  with  flexibility  at  eaves  and  ridges,  made  of  22  or  24 
gage  galvanized  iron  will  be  applied.  Roofs  should  be  in- 
terchangeable with  United  States  standard  cars  having  same 
length  and  width  sheets.  To  permit  the  use  of  standard 
sheets,  the  following  changes  may  be  made: 

(a)  Increase  or  decrease  in  thickness,  or  omitting  eave 
molding,  fascia  or  both. 

(b)  Increase  the  width  of  roof  flashing  at  eaves. 

(c)  Where  cars  are  equipped  with  all-metal  roofs,  such 
construction  may  be  continued  wlien  renewals  are  necessary, 
if  considered  desirable  to  do  so. 

13.  Preservation  of  Material — When  reljuilding  or  re- 
pairing wood  or  steel  cars — On  all-wood  cars,  wood  pre- 
servative, freight  car  paint  or  its  equivalent  will  be  applied 
to  all  mortises  and  tenons;  ends  of  po.sts  and  braces;  and  post 
and  brace  shoes  at  sills.  Top  of  all  sills  will  be  painted, 
including  face  of  side  and  end  sills. 

(a)  On  refrigerator  cars,  sills  will  be  painted  all  over 
in  addition  to  the  above. 

(b)  When  applying  metal  parts  on  outside  of  wood  cars, 
both  the  wood  and  metal  part  shall  be  painted  before  ap- 
plied, except  when  applying  metal  roofs.  Before  outside 
metal  roof  is  applied  it  should  be  painted  on  underside. 

(c)  Steel  cars,  steel  underframes,  steel  center  sills  or 
steel  draft  arms,  when  assembling  should  have  red  lead  ap- 
plied to  the  surfaces  before  one  metal  part  is  applied,  lap- 
ping another. 

In  complying  with  the  above  instructions,  it  is  imperative 
that  careful  consideration  be  given  to  preservation  and  rec- 
lamation of  material.  Material  removed  from  one  car,  in 
order  to  standardize  such  car  or  a  part  thereof,  fit  for  further 
use,  shall  be  reclaimed  and  used  in  making  repairs  to  other 
equipment. 

REPAIRS  TO  FREIGHT  CARS 

The  Division  of  Operation  has  issued  a  revision  of  Cir- 
cular No.  20,  regarding  the  limit  of  cost  for  repairs  to  freight 
cars  in  which  rule  No.  7  is  changed  to  read  as  follows : 

"\Mien  the  cost  of  repairs  in  kind  exceeds  the  amount 
which  may  be  expended  and  betterments  are  not  to  be 
applied,  repairs  will  not  be  made.  The  federal  manager,  or 
general  manager  on  roads  having  no  federal  manager,  will 
endea-\'or  to  secure  an  agreement  with  the  owning  corporation 
that  such  cars  may  be  dismantled  upon  the  basis  of  settlement 
established  in  the  current  Master  Car  Builders'  Association 
rules.  When  such  agreements  have  been  secured  he  may 
authorize  in  writing  tliat  the  car  will  be  dismantled.  If 
such  an  agreement  has  not  been  secured  the  car  will  not  be 
di.smantled,  but  will  be  held  for  disposition  and  the  regional 
director  advised." 

DESIGNS  FOR   PASSENGER   CARS 

The  Committee  on  Standards  of  the  mechanical  depart- 
ment of  the  Railroad  Administration  at  a  meeting  in  Wash- 
ington last  week  agreed  upon  the  floor  plan  and  general 
designs  of  the  proposed  standard  70-ft.  passenger  coach  and 
the  70-ft.  combination  passenger,  baggage,  mail  and  express 
cars.  The  general  designs  and  the  specialties  selected  follow 
very    closely    those    approved    for    the    proposed    standard 
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ORDERS  OF  REGIONAL  DIRECTORS 

Rintdl  Charge  for  Locomotives. — In  Order  126  the  Soutli- 
westem  regional  director  announce.";  that  the  rate  for  the 
rental  of  locomotives  to  industries  and  small  lines  has  l>een 
set  at  one-tenth  cent  per  pound  of  tractive  power  per  day, 
with  a  minimum  of  $-iO  per  day.  This  rate  of  rental  will 
appl)-  in  all  cases  where  locomotives  are  loaned  to  any  such 
industries  or  small  lines. 

Working  Hours  in  Shops. — In  Supplement  I  to  Order  141 
the  Southwestern  regional  director  issued  instructions  re- 
garding the  period  to  be  allowed  for  meals  in  roundhouses 
and  other  places  where  three  eight-hour  shifts  are  worked. 
Most  of  the  agreements  which  are  in  effect  provide  for  a 
lunch  period  of  not  to  e.xceed  20  minutes,  with  pay,  for  men 
who  are  working  one  of  the  eight-hour  sliifts.  Alen  who  are 
employed  in  shops  or  roundhouses  or  other  places  where  less 
than  three  shifts  are  worked  generally  have  a  meal  period 
of  not  to  exceed  one  hour  without  pay.  These  practices, 
pending  further  action  Ijy  the  Railroad  Administration,  will 
govern  except  when  more  favoral^le  conditions  are  provided 
by  the  agreements  in  effect. 

M.  C.  B.  Brake  Shoe  Keys. — The  Eastern  regional  direc- 
tor, file  500-70A.54S,  advises  that  the  executive  committee  of 
the  Master  Car  Builders'  Association  calls  attention  to  the 
fact  that  a  great  number  of  brake  shoe  keys  are  being  made 
wliich  do  not  conform  to  the  Master  Car  Builders'  standard, 
and  which  are  made,  in  many  cases,  of  inferior  material. 
The  substitute  brake  shoe  keys  are  of  numerous  types,  with 
the  result  that  they  work  down  from  the  lugs  of  the  brake 


head  and  shoe,  resulting  in  loss  of  the  shoe  and  key.  Brake 
shoes  should  not  be  applied  unless  the  key  is  provided  with 
a  head,  and  of  sufficient  strength  for  the  service,  as  is  shown 
on  Master  Car  Builders'  Sheet  No.  17,  Volume  51,  of  the 
Master  Car  Builders'  Association  proceedings. 

Placing  of  Common  and  Semi-Skilled  Labor  on  an  Eight- 
Hour  Basis. — The  Eastern  regional  director,  file  1200-4- 
56A.i52,  states  that  it  has  been  brought  to  his  attention  that 
in  applving  Interpretations  No.  1  to  Supplements  Nos.  7  and 
8  to  General  Order  No.  27  very  substantial  increases  will  be 
given  to  the  various  classes  of  common  labor  where  heretofore 
paid  on  an  liourly  or  daily  basis.  The  indications  are  that 
laljor  conditions  will  be  very  much  improved  within  the  next 
week  or  two,  and  it  appears  that  this  would  be  an  opportune 
time  to  place  all  maintenance  of  way,  common  and  semi- 
skilled labor,  also  other  classes  of  common  labor,  on  an  eight- 
hour  iKisis. 

Removal  of  Coal  and  Water  from  Engines. — The  Eastern 
regional  director,  file  No.  500-l-68A,?.?6,  orders  that  when 
engines  are  moved  dead  to  repair  shops  it  is  desired  that  coal 
and  water  be  removed  l^efore  shipment  is  made. 

Violations  of  Safety  Appliance  Laws. — In  Order  144  the 
Southwestern  regional  director  states  that  numerous  viola- 
tions of  safety  appliance  laws  and  of  the  director  general's 
order  No.  8  are  being  reported  by  traveling  federal 
inspectors.  He  directs  that  immediate  action  be  taken  ef- 
fcctivelv  to  .stop  these  violations;  car  and  mechanical  depart- 
ment heads  should  be  given  to  understand  that  the  federal 
laws  and  the  orders  of  the  director  general  must  be  observed. 


Car  and  Locomotive  Orders  in  1918 

The  Railroad  Administration  and  the  Director  Gen- 
eral of  Military  Railways  Are  the  Principal  Buyers 


THE  number  of  locomotives  reported  as  having  been 
ordered  during  the  12  months  of  1918,  according  to 
figures  compired  by  the  Railway  Age,  was  4,888,  of 
which  2,802  were  on  domestic  orders  for  companies  in 
the  United  States  and  Canada,  and  2,086  were  on  orders  for 
shipments  to  other  countries.  These  figures  compare  with 
a  total  in  1917  of  6,142,  of  which  2,704  were  on  domestic 
orders  and  3,438  were  for  export,  principally  to  the  war 
zone  in  France. 

The  leading  feature  in  the  locomotive  market  during  the 
past  year,  as  in  every  other  essential  industry  in  the  country, 
was  the  predominance  of  government  orders.  Of  the  2,593 
locomotives  reported  as  having  been  ordered  for  service  in 


Table  I — The  Locomotive  Obders  in  1918 

United   Stals5   Railroad  Administration ^,030 

Other   railroad   orders 5^5 

Industrials,    etc '^ 

2,593 


Total   United   States.. 
Canadian  railroads   . . . . 


Total    domestic 


"nTrector  General  Military   Railroads l.j«^ 

Other  foreign  °°"^ 

Tout    foreign    -'"^^ 

Total   of  all   orders '•■^'S 


the  United  States  (excluding  the  domestic  orders  for  Can- 
ada), no  less  than  2,030  were  included  in  the  orders  for 
standard  locomotives  placed  by  the  United  States  Railroad 
Administration.  Of  the  209  locomotives  ordered  for  roads 
in  Canada  195,  or  practically  all,  were  ordered  by  the  Ca- 
nadian government  for  the  Canadian  Government  Railways. 


Of  the  total  of  2,086  locomotives  ordered  for  export,  no 
less  than  1 ,404  were  on  orders  for  the  United  States  military 
railroads,  this  figure  excluding  those  orders  that  were  can- 
celled after  the  signing  of  the  armistice.  The  femainder  of 
the  orders  for  export  also  included  a  considerable  number  of 
locomotives  for  foreign  governments — South  Africa,  Eng- 
land, Chili,  China,  Italy,  etc. 

The  number  of  locomotives  ordered  for  domestic  service 


T.MiLE  II — Domestic  Orders  for  Locomotives  Since   1901 


Year 

1901             ... 

Locomotives 
4,340 

4,665 

3,283 

2,538 

6,265 

1906 

5,642 

1907         .... 

3,482 

1,182 

1909 

3,350 

Year 


Locomotives 


1910 3.787 

1911 2.SS0 

1912 4,515 

1913 3.467 

1914 1,265 

1915 1,612 

1916 2.910 

1917 2.704 

1918 2,802 


in  1918,  inclusive  of  the  Canadian  orders,  as  will  be  seen 
from  Table  II,  was  greater  than  last  year  but  not  as  great  as 
1916.  It  was  greater  than  the  totals  of  domestic  orders  in 
1914  and  1915,  which  were  poor  years.  It  was  only  about 
1,700  less  than  in  1912  and  bears  no  comparison  whatever 
to  the  big  totals  of  1905  and  1906.  The  orders  for  export 
were  likewise  not  as  great  as  in  1917.  They  bade  fair  to  be 
much  the  same  as  those  of  that  year,  but  the  signing  of  the 
armistice  put  an  end  to  the  placing  of  further  orders  for  the 
United  States  military  railroads  and  resulted  in  cancella- 
tions of  orders  already  placed,  amounting  to  1,500,  in  the 
latter  part  of  November. 

Table  III  gives  a  resume  of  the  standard  locomotives  de- 
livered to  December  21,  1918.     It  will  be  noted  from  this 
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table  that  the  American  Locomotive  Company  produced  by 
far  the  larger  proportion  of  the  678  that  had  been  completed 
to  -date.  The  Baldwin  Locomotive  Works,  which  produced 
only   112,   was  engaged   for  several  months  almost  entirely 

T\BLE  II [ — Standard  Locomotives  Delivered  to   Dec.  21 

Alabama  &  W.  Point  &  Western  Ry.  of  Ala. 

Atlantic     Coast     Line 

Baltimore  &   Ohio 

Central   of  New  Jersey 


Chicago    &    Alton 

Chicago   .Tunction    

Chicago    &    Eastern    Illinois 

Chicago    Great    Western 

Chicago,  Milwaukee  &  St.   Paul 

Cleveland,  Cincinnati.  Chicago  &  St.  Louis. 

El    Paso    iSt    Southwestern 

Erie    


Grand   Trunk    Western 

Grand     Trunk — East 

Lake    Erie   &   Western 

Lehigh    &    Hudson    River 

Louisville    &    Nashville 

Michigan    Central    

Nashville,  Chattanooga  &  St.  Louis. 
New   York   Central 


New  York,  Chicago  &  St.  Louis 

Pennsylvania    Lines    West 

Pittsburgh    &    West    V  irginia 

Pittsburgh,    McKeesport    &    Youghiogheny . 
Rutland     


Seaboard    Air    Line. 
Southern    


Terminal  R.  R.  of  St.  L 

Texas    &    Pacific 

Toledo  &  Ohio  Central. 


Union  Pacific   

Wabash     

Western    Pacific    

Wheeling  &   Lake    Erie. 


1 

0-8-0... 

.  .American 

s 

0-6-0.  .. 

.  .American 

so 

Light 

2-8-2.., 

, .  .Baldwin 

1(1 

0.60... 

.  .American 

10 

Heavy 

2.8.2... 

.  .American 

10 

Light 

2-8-2... 

...^me^ican 

14 

0-6-0... 

.  .American 

15 

Light 

2-8-2... 

.  .American 

1(1 

Light 

2-8-2..  . 

.  .Baldwin 

50 

Heavy 

2-8-2... 

.  ..'Xmerican 

25 

Light 

2-8-2... 

.  .Baldwin 

5 

Heavy 

2-8-2... 

.  .American 

16 

0-8-0... 

.  .American 

15 

Heavy 

2-8-2... 

.  .American 

16 

Light 

2-8-?.  . . 

.  .  .-Xmerican 

15 

Light 

2-8-2... 

.  ..^merican 

15 

Light 

2-8-2--, 

,  .  .  Baldwin 

4 

Light 

2-8-2... 

.  .  Baldwin 

■M 

Heavy 

2-8-2.-. 

.  .American 

20 

Light 

2-8-2... 

.  .American 

10 

Light 

2-8-2... 

.  .American 

3,t 

Light 

2-8-2 .  . . 

.  .Lima 

:i5 

0-8-0... 

.  .American 

50 

Light 

2-8-2... 

.  .American 

10 

Light 

2-8-.-. . . 

.  ..\merican 

17 

0-6-0 . .  . 

.  ..\merican 

3 

Light 

2-8-2... 

.  .Baldwin 

10 

Heavy 

2.8-2-.. 

. .  .  American 

2 

O-8-0... 

-  -American 

6 

Light 

2-8-2... 

-  .-\merican 

4 

0-6-0... 

,  .  .American 

10 

Light 

2-8-2... 

,  .  .American 

20 

0-8-0.., 

.  .American 

Light 
Light 

29 

2-10-2.. 

.  ..American 

6 

O-6-0.. 

,  .  .American 

11 

Light 

2-8-2... 

.  .  ..American 

5 

0-8-0.. 

.  .  .American 

15 

Light 

2-8-2.. 

.  .  .American 

20 

Light 

2-8-2.. 

,  .  ..American 

20 

Light 

2-8-2.. 

,  .  .American 

5 

Light 

2-8-2.. 

..  .Baldwin 

S 

0-8-0-.. 

.  .-\merican 

10 

Heavv 

28-2.. 

.  .  ..American 

Total — Six-wheel  switching,  American 56 

Eight-wheel  switching,  American 75 

Light    Mikado,    American 253 

ISaldwin     112 

Lima   33 

398 

Heavy    Mikado,   American 120 

Light  Santa  Fe,  American 29 

Total  to  December  21 678 

on  locomotives  for  the  United  States  Military  Railroads  over- 
seas. 

LOCOMOTIVE   PRODUCTION    IN    1918 

The  total  number  of  locomotives  produced  in  1Q18  was 
6,475,  including  3,668  on  domestic  orders  and  2.807  on 
orders  for  the  United  States  military  railroads  and  for  other 
railroads  outside  the  United  States  and  Canada.     This  total 


T.^Bi.E  IV — The  Locomotives  Built 

Domestic     3,668 

Foreign     2,807 


Comparison    with    Previous   Years 


Domestic  Foreign     Total 


1896 

. . .       866 

1897 

865 

1898 

...     1.321 

1899 

...     1,951 

1900 

...     2,648 

1901 

1902 

1903 

1904 

1905".... 

. ..    4.896 

1906'.... 

...    6,232 

309 

1,175 

3R6 

1,251 

554 

1,875 

514 

2,475 

505 

3,153 

3,384 

4,070 

5,152 

3,441 

595 

5,491 

720 

6,952 

Year 

Domestic 

Foreign 

Total 

1907"... 

....    6,564 

798 

7,362 

1908"... 

....     1,886 

456 

2,342 

1909'... 

....    2,596 

291 

2,887 

1910"... 

4,441 

314 

4,755 

1911»... 

. ...     3,143 

387 

3,530 

1912,t,.. 

..,.    4,403 

512 

4,915 

1913t... 

....    4,561 

771 

5,332 

1914t... 

....    1,962 

273 

2,235 

1915t... 

....    1,250 

835 

2,085 

1916t... 

....    2,708 

1,367 

4,075 

1917t.-. 

....    2,585 

2,861 

5,446 

1918t--. 

....    3.668 

2,807 

u,475 

•  Includes  Canadian  output. 

t  Includes  Canadian  output  and  equipment  built  in  railroad  shops. 


compares  with  a  total  of  5,446  in  1917,  of  which  2,S8S  were 
for  domestic  service  and  2,861  for  export.  In  spite  of  the 
high  rate  of  production  which  was  attained  at  various  times 
during  the  vear  the  total  was  not  as  great  as  in  the  peak 


years  of  1906  and  1907,  when  6,952  and  7,362  locomotives 
were  produced  respectively. 

TREIGHT  CARS  ORDERED  IN  1918 

Because  of  the  100,000  standard  freight  cars  ordered  by 
the  United  States  Railroad  Administration  in  1918,  of  which, 
however,  only  al:)Out  12  per  cent  had  been  delivered  to  the 
end  of  December,  tlie  orders  for  freight  cars  in  1918  for  do- 
mestic service  in  the  United  States  and  Canada  were  con- 
siderably in  excess  of  those  of  1917.  They  were  not,  how- 
ever, as  great  as  those  of  1916,  were  only  half  those  of  1912, 

Table  V — The  Freight  Car  Orders  in  1918 

Domestic — 

United    .States    Administration 100,000 

United  States  Army  or  Navy 740 

Othei     railroad    orders 1,227 

Private  car  lines  and  industrials 12,146 

Total    United   States 114,113 

Canadian    railroads    9,657 

Total    domestic    123,770 

Foreign — 

Director  General   Military   Railroads 36.875 

Other    foreign    16.672 

Total    foreign    53,547 

Total  of  all  orders 177,317 

and  did  not  compare  at  all  witli  those  of  the  big  years 
1905  and  1906. 

The  orders  for  freight  cars  in  1918  totaled  177,317,  of 
which  123,770  were  on  domestic  orders  and  53,547  were 
on  foreign  orders,  principally  for  the  United  States  Military 
Railroads  in  France.  The  orders  in  1917  totaled  131,558 
(excluding  the  30,500  Russian  cars  which  were  cancelled), 
of  which  79,367  cars  were  for  domestic  service  and  34,167 
were  for  export,  principally  for  France  and  the  Military 
Railroads. 

Tlie  passenger  car  orders  for  1918  were  practically  non- 
existent, war-time  activities  and  presumably  the  omnipres- 
ent government  desire  for  standardization  not  permitting  the 
placing    of   such    orders.      The   orders    for   passenger   cars 

Table  VI — The  Passenger  Car  Orders  of   1918 

Domestic,  United  States  and  Canada 131 

Foreign     26 

Total     157 

totaled  only  157,  including  131  for  domestic  service  and 
26  for  export,  as  compared  with  1,167  in  1917,  of  which 
1,124  were  for  domestic  service,  6  for  the  United  States 
Government  and  37  for  export. 

As  in  the  case  of  locomotives,  the  predominating  feature 
during  the  past  year,  insofar  as  the  orders  for  freight  cars 
were  concerned,  was  the  great  proportion  the  government 
purchases  held  to  the  total  orders.  Unlike  1917.  there  were 
few  orders  from  governments  of  other  countries.     The  gov- 


Table  VII— 

Freight 
cars 

1901 193,439 

1902 195,248 

1903 108,936 

1904 136,561 

1905 341,315 

1906 310,315 

1907 151,711 

100S 62.669 

1909 189,360 


Domestic  Orders  for  Cars  Since  1901 

Passenger  Freicht  Passenger 

cars  cars  cars 

2,879               1910 141,024  3,881 

3,459               1911 133,117  2,623 

2,310               1912 234,758  3.642 

2,213               1913 146,732  3,179 

3,289               1914 80,264  2,002 

3,402               191S 109.792  3.101 

1,791                 1916 170,054  2.544 

1.319               1017 79,367  1.167 

4.514                 1918 123.770  131 


ernment  orders  referred  to  were  those  placed  by  our  own 
authorities,  either  the  United  States  Railroad  Administration 
or  the  Director  General  Militan.'  Railroads. 

The  year  opened  very  auspiciously  with  prospects  for 
heaw  orders  from  the  railroads,  which  were  soon  dispelled 
with  the  announcement  that  purchases  for  our  own  railroads 
would  he  centralized  and  placed  by  the  Railroad   Adminis- 
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tration.      It  was  not  until  April,  however,  that  orders  for 
100,000  standard  cars  were  placed,  divided  as  follows: 

25,000  40-ton  double  sheathed  box. 

25,000  SOton  single  sheathed  box. 

20,000  50-ton  composite  gondola. 

5,000  70-ton  low  side  gondola. 

25,000  55-ton  hopper. 


100.000 


Quantit)'  production  on  these  orders  was  promised  by  the 
Railroad  Administration  for  August,  but  was  not  reached 
until  November,  and  up  to  December  21,  the  latest  date  for 
which  figures  are  available  at  this  writing,  only  11.S15  have 
been  delivered. 

The  orders  placed  by  the  Director  General  Military  Rail- 
roads totaled  36,875.  The  first  orders  this  year  were  in 
February  and  totaled  about  5,000.  In  July  an  order  for 
10,000  additional  was  divided  among  several  builders,  and 


Table  VTIT — Freight  and  Passenger  Cars  Built 

. 1918 , 

Freight  Passenger 

Domestic     81,767  1,481 

Foreign    42.941  92 

124,708  1,573 

Comparison  with   Previous  Years 

Freight  Passenger 

, A A 

Year  Domestic  Foreign  Total  bomestic     Foreign 

1899 117,982  1,904  119,886  1,201           104 

1900 1U,070  2,561  115.631  1,515           121 

1901 132.591  4,359  136,950  1,949            106 

1902 161,747  2,800  162.599  From  1902  to  1907 

1903 153.195  1,613  152.801  passenger    car    fig- 

1904 60,955  1.995            60,806  ures    in    these  two 

1905' 162,701  5,305  165.1SS  columns     included 

1906* 236.451  7,219  240.503  in      corresponding 

1907' 280.216  9,429  284.188  frt.    car    columns. 

1908" 75,344  1,211            76,555  1,645  71 

1909- 91,077  2,493           93,570  2,698  151 

1910- 176,374  4,571  180,945  4,136            276 

1911* 68,961  3,200            72,161  3,938  308 

1912t 148.357  4,072  152,429  2,822            238 

1913t 198,066  9,618  207,684  3,076           220 

19147 104,541  

1915t 59,984  14,128           74.112  1,935  14 

1916t 113,692  21,309  135,001  1,769             70 

1917t 119,363  32,038  151,401  1,969             31 

191St 81,767  42,941  124,708  1,481              92 

•  Includes  Canadian  output. 

t  Includes  Canadian  output  and  equipment  built  in  company  shops. 


Total 
1,305 
1,636 
2,055 
1,948 
2,007 
2,144 
2,551 
3,167 
5,457 
1,716 
2,849 
4,412 
4,246 
3,060 
3,296 
3,691 
1,949 
1,839 
2,000 
1.573 


was  shortly  afterward  supplemented  by  20,000  more.  In 
September  an  additional  40,000  cars  were  ordered,  but  im- 
mediately following  the  signing  of  the  armistice  this  last 
40.000  was  cancelled  before  production  had  been  begun  on 
them.  Table  IX,  giving  a  resume  of  the  orders  on  hand  at 
the  various  car  building  plants  of  the  country  as  of  November 
1 ,  contains  a  column  showing  the  status  of  the  military  orders 


on  that  date — that  is,  before  any  cancellations  had  taken 
place.  From  that  column  it  will  be  seen  that  there  were  then 
outstanding  orders  for  85,834  cars.    There  had  been  shipped 


Table  X— Standaud 

Car   Deliveries  to  December  2\ 

50 

.Am.  Car  &  Fdy. 
.Pressed    Steel 

250 

50-ton 

Gondola. 

Bessemer  &  Lake   Erie 

.       250 

..Am.  Car  &  Fdy. 
..Standard    Steel 

250 

5S-ton 

Hopper. , 

Buffalo.  Rochester  &  Pittsburgh 

500 

55-ton 

Hopper. , 

..Pressed     Steel 

300 

SS-ton 

Hopper., 

,  .  Pullman 

Carolina,    Clinchfield  &  Ohio..., 

.       250 

55-ton 

Hopper.  , 

..Standard    Steel 

250 

55ton 

Hopper. . 

..Am.    Car    &   Fdy. 

:50 

55-ton 

Hopper. . 

.Pressed    Steel 

Chicaco  &   North  Western , 

.    1.250 

40-ton 

Box 

.Am.    Car   &    Fdy. 

217 

50-ton 

Box 

,  .Am.   Car   &    Fdy. 

10 

50-ton 

Box 

.Haskell    &    Barker 

500 

50-ton 

Gondola. 

.  Am.    Car    &    Fdy. 

500 

50-ton 

Gondola. 

.Haskell    &    Barker 

Chicago.    Burlington   &  Quincy. , 
Charleston   &  Western   Carolina, 

422 

40-ton 

Box 

.Am.    Car  &    Fdy. 

10 

40-ton 

Box 

.Am.    Car  &   Fdy. 

Cleve.,  Cin..  Chicago  &  St.  Louis        81 

40-ton 

Box 

.Am.    Car  &   Fdy. 

200 

55-ton 

Hopper.. 

.Am.  Car.  &  Fdy, 

200 

55-ton 

Hopper. . 

..Pressed    Steel 

200 

S5-ton 

Hopper. , 

,  .Pullman 

200 

S  5-ton 

Hopper. , 

..Ralston 

200 

55-ton 

Hopper. . 

..Standard   Steel 

Georgia     , 

.       100 

50-ton 

Gondola. 

-Pressed    Steel 

Kanawha   &   Michigan 

,       300 

55-ton 

Hopper. . 

.Pressed    Steel 

200 

55-ton 

Michigan    Central    

86 

50-ton 

Gondola. 

.Am.    Car    &    Fdy. 

200 

50-ton 

Gondola. 

.Haskell    &    Barker 

200 

50-ton 

Gondola. 

.Pressed    Steel 

200 

50-ton 

Gondola. 

.Standard    Steel 

16 
500 

40  ton 
40-ton 

Box 

Box 

.Am.  Car  &  Fdy. 
.Am.    Car  &    Fdy. 

New  York  Central 

423 

SO-ton 

Gondola. 

.Am.    Car   &   Fdy. 

500 

50-ton 

Gondola. 

.Pressed    Steel 

500 

55-ton 

Hopper. . 

.Pressed    Steel 

500 

55-ton 

Hopper,  . 

•  Standard     Steel 

New  York,  New  Haven  &  Hart. 

357 

55-ton 

Hopper. . 

.Pressed    Steel 

500 

55-ton 

Hopper. . 

•  Pullman 

200 

5S-ton 

Hopper. . 

.Ralston 

400 

55-ton 

Hopper. , 

.Standard    Steel 

Toledo  &  Ohio   Central... 

293 

S5-ton 

Hopper.  . 
Box 

.Am.   Car  &   Fdy. 

Total     

,  2,279 

3,009 

50-ton 

Gondola 

6.300 

5S-ton 

Hopper 

227 

50-ton  Box 

to  December  21 

11.815 

on  these  orders  2,575  cars,  leaving  83,259  to  be  delivered 
These  figures  are  also  to  be  shown  as  follows : 

Total  of  All  Cars  Ordfbed  ry  tme  United  States  Military   Railroads 

FROM  the  Time  the  United  States  Entered  the  War 

TO   Novemiier    1,    1918. 


Ordered  Shipped 

Standard  gage  cars 98,069  19,395 

Narrow  gage   cars 8,579  3,994 


Remaining  to 

be  shipped 

78,674 

4,585 


Total  of  o/I  military  c.irs  ordered.  106. 648  23,389  83.259 

Figures  for  standard  gage  cars  include  6,000  sets  box  car  metallics  ordered 
by  military  railroads  and  36  shuttle  cars  and  73  mortar  cars  ordered  by  the 
ordnance  department. 


Table  IX — -\  Resi'm6  of  the  Freight  Car  Orders  on  Hand  on   November  1 


Total  on 

order 

November  I 

American   Car  &  Foundry   Co 66,465 

Bettendorf    Co 4.034 

Cambria    Steel    Co 7.036 

Chicago  Steel  Car  Co 256 

General    American    Tank    Car    Co 4.386 

Haskell    &   Barker   Car    Co 18.450 

Keith   Car  &    Manufacturing   Co 6.000 

Keith    Railway    Equiiiment    Co 

Kilbourne  &   Jacobs   Manufacturinp  Co. 

Koppel    Industrial    Car    Co 

Laconia    Car   Co 

Lakewood    Engineering   Co. 


500 

280 

800 

1,150 

,„    —   „    387 

r.enoir    Car    Co 3.000 

Liberty    Car    .\    Efiuii.m,-nt    Co 3.i50 

McGuire-Cummings   Manufacturing   Co 500 

Magor    Car    Co 2.808 

Mt.  Vernon  Car  Manufacturing  Co 7,209 

Pacific  Car  &   Foundry  Co 2,390 

Pacific    Tank    Car    Co 949 

Pressed   Steel  Car  Co 25,860 

Pullman   Co 19,909 

Ralsion   Steel   Car  Co 5.40O 

St.   Louis  Car  Co 2,750 

Standard   Car  Const.   Co 2.923 

Standard    Steel   Car   Co 48.094 

Western  Wheeled  .Scraper  Co 928 


Total  cars  on  order  November  1 235,614 

On   November   I    there  had  been  shipped  on  these 

orders    20,400 


U.S. 

military 

roads 

17,684 

1,000 

1,120 


1,425 
10,450 

1,150 
500 
280 
800 

""387 

"i.Vsi 


Leaving  to  be   shipped 215,214 


749 
1,200 

""660 
10,875 
7,709 
1,400 
I.7S0 
2,100 
21,745 
700 

85,834 


83,259 


Allied 

and 
neutral 
14,236 


1,035 
500 


220 
3,200 


31,325 
6,368 


Private 

lines  and 

corporations 

2.928 


2.916 

256 

2.706 


150 

iiooo 


20 

1.509 

3S8 

289 

761 

I.OOO 


823 

2,13  = 

228 

17,539 

8,463 


Army 
and 

navy 

617 

34 


916 
252 


Railroad 
Admin- 
istration 
31,000 
3.000 
3,000 


S.OOO 
1.500 


1,000 

'"i.rnb 

1,000 

500 
1.000 
4.000 
2,000 

8,000 
4,000 
1,000 

'i 5,666 


100,000 
2.742 


Total 

foreign 

31,920 

1.000 

1,120 

i!42S 

10.450 

4,150 

500 

280 

80O 

""387 


1.784 
1,700 

""660 

11.095 

10.909 

1,400 

1,750 

2,100 

30,879 

700 

117,159 

8,943 


Total 

domestic 

34,545 

3,034 

S,916 

256 

2,961 

8.000 

1,850 


1,150 

"3!666 

I,O00 

SOD 

1,024 

5.509 

2,390 

289 

14.765 

9,000 

4,000 

I.OOO 

823 

17.215 

228 

118,455 
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These  military  cars  have  been  an  important  factor  in  the 
year's  business,  but  they  have  not  been  sufficient  to  impede 
the  production  of  other  cars,  and  it  cannot  be  said  that  the 
car  building  plants  have  been  particularly  rushed  at  any 
time. 

The  resume  of  freight  car  orders  on  hand  on  November  1 
shows  a  total  of  235,614  cars,  of  which  only  20,400  had  been 
delivered,  leaving  a  total  of  215,214  still  to  be  delivered, 
divided  about  evenly  between  foreign  and  domestic  orders. 
This  total  represents  nearly  double  as  many  cars  as  have  on 
the  average  been  produced  annually  for  the  past  five  years 
inclusive  of  1918.  Even  with  the  elimination  of  such  orders 
for  the  United  States  Military  Railroads  as  have  been  can- 
celled since  November  1,  the  indications  for  a  big  year  from 
the  production  standpoint  in  1919  are  very  favorable. 

The  largest  single  order  remaining  is,  of  course,  that  of 
100,000  cars  for  the  United  States  Railroad  Administration. 
As  of  November  1,  onlv  2,742  of  these  cars  had  been  deliv- 


ered, a  figure  which  had  been  brought  up  on  December  21  to 
11,815.  The  table  headed  Standard  Car  Deliveries  to  De- 
cember 21,  1918,  will  show  to  what  railroads  these  cars  have 
gone. 

FREIGHT  CAR  PRODUCTION  IN  1918 

The  number  of  freight  cars  built  in  1918,  as  shown  in  one 
of  the  tables,  totaled  124,708,  of  which  81,767  were  on  do- 
mestic orders  and  42,941  for  the  United  States  Military 
Railroads,  or  for  other  foreign  service.  The  total  production 
for  1918  was  less  than  in  1917,  when  151,401  cars  were  pro- 
duced, of  which  119,363  were  for  domestic  and  32,038  were 
for  foreign  service.  From  the  standpoint  of  domestic  pro- 
duction, 1918  was  one  of  the  low  years  in  the  period  from 
1899  to  date,  but  the  production  of  cars  for  foreign  service 
was  by  far  the  largest  yet  reported. 

The  production  of  passenger  cars  in  1918  was  very  low, 
the  total  of  1,573  being  the  lowest  since  1901. 


Northern  Pacific  Builds  Box  Cars 


Interesting    Design    of    Underframe    and    End    on 
Cars   Now   Being   Constructed  in  Company  Shops 


THE  necessity  for  saving  steel  in  freight  cars  in  every 
way  possible,  on  account  of  the  large  numbers  con- 
structed, was  quite  generally  realized  during  the  war. 
The  abnormal  shortage  in  tlie  supply  of  bars  and  plates  re- 
sulted in  many  interesting  designs  of  rolling  stock  being 
brought  out.  The  e.xtent  to  which  wood  can  well  be  used 
varies,  of  course,  with  tlie  type  of  car.  The  proljlem  under 
war  conditions  was  to  keep  down  the  amount  of  steel  and 
at  the  same  time  provide  a  car  that  would  not  require  much 
labor  for  upkeep.  Man  power  was  as  essential  as  steel  in 
the  great  conflict.     For  that  reason  it  was  not  advisable  'to 


carried  on  as  the  regular  work  permits.  The  use  of  steel 
in  these  cars  is  confined  almost  entirely  to  the  center  sills 
and  end  posts.  The  cars  are  41  ft.  ^  in.  long  over  the  end 
sills,  13  ft.  5^  in.  from  the  rail  to  the  top  of  the  running 
board  and  9  ft.  5J^  in.  wide  over  the  eaves.  They  have  a 
capacity  of  2,990  cu.  ft.  and  weigh  38,600  lb. 

The  underframe  consists  of  a  combination  of  a  steel  center 
sill  with  wooden  side  and  intermediate  sills  and  truss  rods. 
The  center  sill  is  built  up  of  two  10-in.  20-lb.  channels, 
extending  continuously  the  entire  length  of  the  car,  with 
top  and  bottom  cover  plates.     At  each  end  of  tlie  channels 


Northern   Pacific   Box  Car  of  V^ood   Construction   With   Steel   Center  Sills   and    End    Posts. 


save  a  small  amount  of  steel  in  building  a  car  that  would 
waste  labor  as  long  as  it  was  kept  in  service. 

A  good  e.xample  of  a  car  in  which  wooden  construction 
is  supplemented  by  the  use  of  a  moderate  amount  of  steel 
in  the  parts  where  it  is  required  to  enable  the  equipment  to 
withstand  the  present  severe  service  conditions,  is  found  in 
an  order  of  1,000  box  cars  of  80,000  lb.  capacity  now  being 
built  by  the  Northern  Pacific.  These  cars  are  being  con- 
structed at  eight  different  shops  on  the  system  where  the 
necessary  facilities  are  available  and  the  building  is  being 


by   IS^s-in.  top  cover  plate   lift.   Js 


there  is  a  j 

long  and  above  the  needle  beams  there  are  tie  plates  >4  m. 
by  18^8  in-  hy  18  in.  On  the  under  side  the  channels  are 
reinforced  for  the  entire  distance  between  tlie  rear  draft  lugs. 
At  the  center  there  is  a  '4-in.  by  \8}-i-m.  bottom  cover  plate 
25  ft.  6  in.  long,  while  at  each  end  there  is  a  diamond  shaped 
bolster  and  center  sill  gusset  plate  with  flanged  edges  which 
furnishes  diagonal  bracing  for  the  body  bolster.  The  draft 
lugs  are  of  malleable  iron  of  the  Miner  double  pocket  type 
arranged  to  house  two  M.  C.  B.  class  G  springs.     The  center 


38 


RAILWAY    MECHANICAL    ENGINEER 


Vol.  93,  No.  1 


January,  1919 


RAILWAY     MECHANICAL    ENGINEER 


39 


line  of  draft  is  three  inches  from  the  bottom  of  the  center 
sill  channels.  Sharon  couplers  with  5-in.  by  7-in.  shanks 
are  used.     The  buffer  castings  are  of  cast  steel  riveted  be- 


Details  of  Center   Sill    End   and    Draft    Rigging 

tween  the  center  sill  channels  and  reinforced  bya  forged  angle 
rivited  to  the  cover  plate  and  sills.     The  buffer  castings  and 


carrier  irons  are  designed  to  permit  the  future  application  of 
a  coupler  with  a  6-in.  by  S-in.  shank  if  desired.  In  order 
to  bring  the  5-in.  by  7-in.  shank  coupler  to  the  proper 
height  a  ''j-in.  filler  plate  is  riveted  to  the  top  of  the  mal- 
leable carrier  iron.  By  replacing  these  plates  when  worn 
the  standard  coupler  height  can  readily  be  maintained. 

As  the  side  sills  are  not  elevated  above  the  level  of  the 
center  sills,  a  continuous  end  sill  cannot  be  used.  The  two 
parts  of  the  end  sills,  which  are  of  a  6  in.  by  10^  in.  sec- 
tion, are  fitted  into  malleable  iron  castings  riveted  to  the  out- 
side of  the  center  sill  channels,  as  shown  in  the  detail  draw- 
ing of  the  draft  rigging.  The  two  center  end  posts  fit  into 
pockets  in  these  castings.  The  end  sills  have  pockets  bolted 
to  them  into  which  the  four  5-in.  by  9-in.  longitudinal  sills 
are  fitted.  The  sills  are  supported  by  the  cast  steel  body 
bolster,  which  extends  under  the  center  sill,  and  by  two 
needle  beams  spaced  8  ft.  apart.  Just  inside  of  each  sill 
there  is  a  lyi-in.  truss  rod  with  If^J-in.  upset  ends.  In 
order  to  strengthen  the  floor  at  the  door  openings,  two  3-in. 
by  9-in.  sills,  extending  3  in.  beyond  the  needle  beams,  have 
been  located  7yi  in.  from  the  side  sills.  The  sills,  and  all 
other  wooden  parts  of  the  car  as  well,  are  of  fir. 

The  end  framing  of  the  car  consists  of  4f8-in.  by  5-in. 
wooden  corner  posts  and  two  intermediate  posts  made  up 
of  a  S-in.  I-beam  with  wooden  fillers  on  each  side.  These 
posts  fit  into  pockets  in  the  castings  on  the  center  sills,  as 
already  mentioned,  and  are  gained  on  each  side  to  receive 
the  siding.  The  upper  ends  of  the  posts  are  set  into  castings 
bolted  to  the  end  plates  into  which  the  2-)4-in.  by  5J/2-in. 
diagonal  braces  are  also  fitted.  At  one  end  of  the  car  there 
is  a  sliding  door  8  in.  high  and  24  in.  wide,  5  ft.  3J4  in. 
from  the  floor.    The  end  and  side  doors  ha\'e  Camel  fixtures. 

The  side  framing  is  made  up  of  2.)4-in.  by  SJ/^-in.  posts 
and  braces.  The  door  posts  are  Syi  in.  by  S^^'s,  in.  and  are 
reinforced  with  a  5-in.  by  J^-in.  plate  flanged  against  the 
underside  of  the  side  plates  and  flooring.  All  the  body  rods 
are  ^  in.  in  diameter  with  ends  upset  to  J4  in-     The  siding 


IM^MK"  ? 
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Section  B~B. 


Section  A-A. 


End   Elevation  and   Sections  of  Northern   Pacific   Box  Cars 
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and  the  lining  are  13/16  in.  thick  tongued  and  grooved  with 
the  exception" of  the  end  lining  where  134-in.  material  has 
been  used.  There  are  two  belt  rails  spaced  2  ft.  o  }i  in.  and 
4  ft.  9}i  in.  above  the  floor  of  a  4i/S-in.  by  2^4  in.  section 
beveled  to  3' 2  in.  by  23/4  in.  The  flooring  is  l-'-4  in.  thick, 
tongued  and  grooved.  Two  nailing  strips  bolted  under  the 
top°flanges  of  the  center  sills,  are  provided  to  furnish  sup- 
port for^the  floor  in  addition  to  that  given  by  the  sills.  The 
end  =ill  construction  makes  it  necessary  to  provide  special 
means  for  insuring  that  the  ends  of  the  car  will  be  gram 
tit'ht.  This  is  accomplished  at  the  sides  by  gaining  the  end 
sills  to  receive  the  flooring.  Between  the  center  posts  the 
flooring  is  laid  on  tlie  cover  plates  and  the  siding  is  laid  up 
along  tlie  edge  of  the  floor.  A  high  grain  strip  with  a  flash- 
ing of  24  gage  galvanized  steel  under  it  is  bolted  into  the 
corner  and  a  filler  is  nailed  between  the  siding  and  the  rib 
on  tlie  buffer  casting,  as  shown  in  section  C-C. 

The  roof  is  supported  on  wooden  carlines  1^4  in.  wide 
and  9 '  4  in.  high  at  the  center,  tenoned  into  the  side  plates. 
The  roof  is  curved  with  a  radius  of  19  ft.  3  in.  The  roof 
boards  are  13/16  in.  tongued  and  grooved,  laid  diagonally 
and  continuous  from  side  plate  to  side  plate.  An  outside 
metal  roof  built  to  Northern  Pacific  specifications  is  applied 
over  them. 

The  brake  equipment  is  the  Westinghouse  Air  Brake  Com- 
pany's schedule  KC-1012.  In  connecting  the  hand  brake, 
the  'hand  brake  rod  is  fastened  to  one  end  of  an  increaser 
lever,  which  is  fulcrumed  at  the  other  end  and  from  an 
intermediate  point  is  connected  to  the  end  of  tlie  cylinder 


push   rod   by    a   chain,    giving    a   power    ratio   of   five   to 
two.      Trucks    of    the    Bettendorf    t\pe    with    chilled    iron 


End    View   of    Northern    Pacific    Box   Car 


wheels  are  used  under  these  cars.  They  are  fitted  with 
Barber  lateral  rollers  and  Stucki  type  C  side  bearing.  No. 
2  Ijrake  beams  are  used  and  an  angle  iron  safety  holder  is 
bolted  under  the  spring  plank. 


Underframe  for  the   Northern   Pacific   Box  Car 
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Tv/'i.-  Locomotive  with  Sc-fcral   Unique  Features 


Rock  Island  2-10-2  Locomotive 


New  Designs  of  Cab  and  Spark    Arrester;    Grease 
Lubrication    Used   on    Crossheads   and    Trailer 


A  NUMBER  of  novel  and  interesting  features  are  in- 
cluded in  the  design  of  a  recent  order  of  ten  loco- 
motives of  the  2-10-2  type  built  by  the  American 
Locomotive  Company  for  the  Rock  Island  Lines.  These  in- 
clude a  new  type  of  cab,  a  new  spark  arrester,  and  unique 
lubricating  arrangements.     These  locomotives  are  designed 


'ToTubeStKet 


Front    End    of   the    Rock    Island    2-10-2   Type    Locomotives   with    the 
Security    Spark    Arrester. 

for  a  load  of  60,000  lb.  on  each  pair  of  drivers.  They  are 
intended  to  traverse  16  deg.  curves  and  have  lateral  mo- 
tion driving  bo-xes  on  the  front  a.\le.  Both  the  front  and 
rear  pairs  of  driving  wheels  are  fitted  with  Detroit  flange 
lubricators. 

The  clearances  permitted  the  application  of  a  boiler  of 
large  capacity.  The  boiler  horsepower  is  96.2  per  cent  of  the 
cylinder  horsepower  rating.  In  the  design  of  the  boiler  few 
innovations  have  been  introduced.  It  is  of  the  conical  ex- 
tended wagon  top  type  with  a  5-ft.  4-in.  combustion  chamber 
and  tubes  and  flues  2 '4-in.  and  5J<2-in.  in  diameter  respec- 
tively. 21  ft.  5  in.  long.     A  type  A  superheater  with  46  units 


is  applied.  The  firebox  has  a  Security  arch  and  is  fired  by 
a  Duplex  stoker.  The  grates  are  operated  by  the  Franklin 
power  grate  shaker. 

The  Security  spark  arrester  which  has  been  in  use  for 
several  years  on  the  Rock  Island  Lines  is  used.  This  con- 
sists of  a  cylindrical  or  truncated  conical  box  made  of 
perforated  plate  or  netting,  closed  at  both  ends  and  set  be- 
tween the  nozzle  stand  and  the  stack  extension.  The  box 
is  reinforced  around  the  openings  where  it  is  fastened  to 
these  parts.  The  petticoat  pipe  is  supported  on  two  braces 
inside  the  box.  At  the  outer  end  a  sliding  door  is  provided 
which  permits  of  readily  inspecting  the  box  or  doing  any 
work  inside  it.  The  entire  box  can  be  inserted  or  removed 
through  the  smoke-box  door.   The  spark  arrester  is  supported 


Crosshead    for   the    Rock    Island    2-10-2    Type    Locomotives 

entirely  between  the  nozzle  stand  and  stack  extension.  The 
arrangement  of  the  front  end  is  clearly  shown  in  the  illus- 
tration. 

Several  months  ago  the  Rock  Island  ajjplied  a  new  type 
of  cab  to  a  Mikado  locomotive.  It  proved  so  satisfactory 
that  a  similar  design  is  being  used  on  all  new  power.  The 
front  wall  of  the  cab,  instead  of  being  vertical,  is  sloped  at 
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the  same  angle  as  the  back-head  of  the  boiler  and  is  set  so 
that  it  projects  forward  only  a  few  inches  beyond  the  back- 
head.  With  this  arrangement  all  the  staybolts  in  the 
wrapper  sheet  are  readily  accessible  for  inspection  or  re- 
pairs. The  angle  of  vision  through  the  front  cab  window 
is  also  increased.  The  front  part  of  the  cab,  which  is  elimi- 
nated in  this  design,  serves  no  useful  purpose  but  offers  an 
opportunity  for  dirt  to  collect. 

The  main  valves  are  of  the  piston  type,  14  in.  in  diameter, 
and  are  operated  by  the  Baker  valve  gear  controlled  by  the 
Mellin  power  reverse.  The  valve  chamber  and  cylinder 
bushings  and  piston  and  valve  packing  rings  are  of  Hunt- 
Spiller  gun  iron.  The  piston  rod  packing  is  of  the  King 
type.  The  Nathan  Manufacturing  Company's  drifting  valve 
is  used.  A  McCord  force  feed  lubricator  supplies  oil  to 
the  valves  and  the  lubrication  of  the  air  pump  and  stoker 
is  provided  for  by  the  use  of  a  Nathan  two-pint  two-feed 
hydrostatic  lubricator. 

A  departure  from  the  usual  practice  is  the  application  of 
grease  lubrication  to  the  crosshcads  and  trailer  box  hub- 
liners,  both  of  which  are  illustrated  Ijelow.  The  crosshead 
gibs  are  of  gun  iron  with  recesses  in  the  wearing  surfaces 
filled  with  Ijabbitt.  Grease  is  fed  from  a  well  at  the  center 
through  a  single  hole  to  a  groove  extending  across  the  face 


"I 
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Trailer    Box    Hub    Liner. 

of  the  gil).  The  hub-liner  on  the  trailer  box  is  fitted  with 
two  lugs  to  one  of  which  is  welded  a  grease  cup.  The  cup 
feeds  grease  to  the  hub-face  at  a  point  behind  the  center  line. 
An  annular  groove  is  provided  to  facilitate  the  passage  of 
the  lubricant. 

The  ashpan  extends  out  several  inches  beyond  the  sides  of 
the  firebox  and  is  flanged  upward  to  the  level  of  the  mud- 
ring.  This  gives  a  large  air  opening  and  at  the  same  time 
keeps  live  coals  from  falling  out  or  being  blown  out  at  the 
sides  of  the  pan.  Electric  welding  has  been  u.'^ed  to  some 
extent  in  the  construction  of  the  boiler.  The  door  hole  is 
welded,  the  sheets  Ijeing  flanged  inward  and  welded  together. 
The  firebox  sheets  are  also  welded  to  the  mudring  at  the 
corners. 

The  tender  used  with  these  locomotives  has  a  flanged  bot- 
tom and  is  similar  to  the  design  recently  described  in  these 
columns.*      It   is  carried  on   a  cast  steel   frame.     The  air 

•See  Railway  Mecltanital  E}:gi]tpt:r,  December,  1917,  page  673. 


connections  between  the  locomotive  and  the  tender  are  made 
with  Barco  flexible  metallic  joints  of  the  3V  type. 

Among  the  specialties  not  already  mentioned  applied  to 
these  locomotives  are  Westinghouse  ET  No.  6  brakes  with 
an  S;;.4-in.  cross-compound  compressor,  Commonwealth  lo- 
comotive cradle  castings.  Miner  .4-18  draft  gear.  Chambers 
throttle  valves,  Pyle-National  headlights.  Economy  radial 
buffers,  Nathan  non-lifting  injectors.  Sellers  coal  sprinklers, 
Ashton  safety  valves  and  Viloco  H  double  type  sander. 

The  principal  dimensions,  weights  and  ratios  are  given 
below : 


.4    ft.    8;-;    in. 
.Freight 


fiage    

Service     

Fuel Bituminous    coal 

Tractive    effort     71,900  lb. 

Weirtt    in    working   order 383,000  lb. 

Weight    on    drivers 302.500  lb. 

Weight    on    leading    trncif 26,000  lb. 

VV^ eight    on   trailing    truck 54,500  lb. 

Weight  of  engine  and  tender  in  working  order 572,900  ib. 

Wheel    base,    .Iriving 22  ft.  6  in. 

Wheel   base,    total 41  ft.  3  in. 

Wheel  base,   engine  and  tender 80   ft.    23^   in. 

Rati^is 

Weight  on  drivers   -r-   tractive  efrort 4.21 

Total  weight   -r-   tractive  effort 5.33 

Tractive  effort    X    diam.  drivers    -^    equivalent  heating  surface' 710.1 

Equiv.-ilent  heating  surface*    -r-    grate  area...    79.5 

Firebox  heating  surface   -^   equivalent  heating  surface,*  per  cent 6.13 

Weight  on  drivers   -^    equivalent  heating  surface* 47.4 

Total  weight    ~-   equivalent  heating  surface* 60.05 

Volume  both   cylinders 26.18   cu.    ft. 

Equivalent  heating  surface*    -r-    vol.    cylinders 243.6 

Grate  area    -r-   vol.  cylinders 3.06 


Cylhidi'is 


Kind    

Diameter   and   stroke. 


by    i2 


I'ak-c 


J^jifi      Piston 

Diameter 14  [n. 

Greatest     travel     g^  in) 

Outside     lap     1    ]/]6  in[ 

Inside     clearance     0  in. 

Lead  in    ful!  gear    !  3/  i  6  in! 

Wheels 

Driving,     diameter     over     tires 63  in. 

Driving,    thickness    of    tires 31,5  jn. 

Driving  journals,    main,   diameter  and   length 12  in.  by  20  in. 

Driving  journals,    others,   diameter   and   length 

Front    10  in.   by    19  in.,   others   10  in.   by    13  in. 

Engine    truck    v^fheels,    diameter 33  in. 

Engine    truck,    journals 6J.^    in.    by    12  in. 

Trailing  truck  v^'heels,    diameter 43  jn. 

Trailing  truck,  journals    9  in.    by    14  in. 

Boiler 

Style      Conical 

Working  pressure    185    lb.  per  sq.   in. 

Outside   diameter  of  first   ring    .■ 851;   in. 

Firebox,    length   and    width    120   in.    by   96J.4   in. 

Firebox  plates,  thickness Crown,  back  and  sides,  ii  in.,  tube  M,   in. 

Firebox,    water   space    Back    and  sides   5    in.,    front   5^   in. 

Tubes,    number    and    outside    diameter 226,    2%   in. 

Flues,    number   and    outside    diameter 46,    5J^  in. 

Tubes   and   flues,    length    21    ft.    3  in. 

Heating   surface,    tubes   and   flues 4,217  sq.  ft. 

Heating    surface,    fireboxf    391   sq.   ft. 

Heating    surface,    total    4,608   sq.   ft. 

Superheater    heating    surface 1,180  sq.  ft. 

Equivalent    heating    surface* 6,378  sq.  ft. 

Grate  area    80.2    sq.    ft. 

Center   of  boiler  above    rail 10    ft.    2  in. 

Tender 

Tank    Water    bottom 

Frame    Cast  steel 

Weight     189.900  ft. 

Wheels,     diameter     33  in. 

Journals,  diameter  and  length 6  in.   by   11  in. 

Water    capacity     1 0,000     gal. 

Coal  capacity    16   tons 


*  Equivalent    heating   surface    =    total    evaporative   heating  surface   +    1.5 
times  the  superheating  surface. 

t  Includes  combustion   chamber  find  arch   tube  heating  surfaces. 


A  Miniature  ^Iotor. — An  electric  motor  of  extremely 
small  dimensions  has  appeared  on  the  market  in  Germany. 
The  motor  is  enclosed  in  a  shell  of  3  cm.  diameter  and  4  cm. 
length  and  weighs  150g.  The  shaft  is  arranged  so  as  to 
hold  tools  that  are  required  by  dentists  and  surgeons,  but  the 
device  should  be  of  great  use  for  other  purposes,  such  as  bor- 
ing small  holes  in  metals  and  rare  stones.  The  motor  can 
be  driven  by  direct  or  alternating  current,  and  runs  at  a 
maximum  speed  of  5,000  r.p.m. — The  Engineer,  London. 


LocOiMOTiVE  Feed  Water  Heating^ 

Discussion   of  the  Exhaust  Steam  and  Waste  Gas 
Methods    of    Preheating    for    Locomotive    Boilers 

BY     H.    S.    VINCENT 

II. 


IN  a  i^L-d  water  heater  using  waste  gases  as  the  heating  me- 
dium, due  to  the  relatively  slow  absorption  of  the  heat,  it 
is  necessary  to  greatly  increase  the  heating  surface  over 
that  required  for  an  exhaust  steam  heater.  This  is  usually 
accomplished  by  applying  a  large  number  of  tubes  of  small 
bore,  as  by  this  means  the  maximum  heating  surface  can  be 
obtained  in  a  given  area. 

Fig.  9  illustrates  in  diagrammatic  form  the  heater  on 
which  the  present  study  is  based.  This  is  composed  of  320 
tubes,  one  inch  (outside  diameter),  6  ft.  long,  with  walls 
.095  in.  thick,  giving  a  total  heating  surface  of  407  sq.  ft. 
These  tubes  are  surrounded  by  a  casing  through  which  the 
smokebox  gases  circulate.  Tliey  are  fixed  at  each  end  into 
headers,  these  headers  being  divided  into  ten  compartments, 
in  each  of  w'hich  are  32  tubes. 

The  feed  water  enters  the  lower  compartment  of  one  header, 
flowing  thence  through  the  32  tubes  to  the  opposite  header, 


tive  Company,  we  find  that  the  evaporative  value  of  tubes 
2  in.  diam.  18  and  19  It.  long,  is  respectively  79.5  and  81 
lb.  of  water  per  hour.  The  difference  or  1.5  lb.  equals  the 
evaporative  value  of  that  portion  of  the  tube  one  foot  long 
which  is  subjected  to  a  gas  temperature  of  600  deg. 

With  steam  at  205  lb.  pressure  and  feed  water  at  60  deg., 
the  B.  t.  u.  content  imparted  to  the  water  in  the  boiler,  per 
."second,  is: 


(1,198.3  —  28.08)  X  1.5 
3.6O0 


=  .488  B.  t.  u. 


for   the   total   temperature   difference;    or   a   heat  transmis- 
sion of: 

.488 

=  .002325  B.  t.  u. 


600  ■ 


390 


per  second  per  degree  of  temperature  difference. 

The  heating  surface  in  one  foot  of  2  in.  boiler  tube  is  .523 
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Llnesl  Feet  Traversed  By  Feed  yVafer  in  Passing  Through  Header. 

—Rise  In  Feed  Water  Temperature  Per  Lineal  Foot  of  Feed  Water  Heater  Pipes 


traversing  in  this  way,  the  heater,  ten  times  before  passing 
into  the  boiler. 

As  a  basis  for  determining  the  transmission  of  heat  from 
waste  gases  into  the  feed  water,  we  will  consider  the  known 
evaporative  capacity  of  a  boiler  tube  under  similar  conditions. 

When  evaporating  54,400  lb.  of  water  per  hour,  the  loco- 
motive under  consideration  showed  a  smokebox  temperature 
of  approximately  600  deg.,  and  this  temperature  will  be 
assumed  in  the  present  calculations. 

From  Bulletin  1017,  published  by  the  American  Locomo- 

;  "The  firet  part  of  this  article,  discussing  the  exhaust  steam  method  of 
preheating  wa^  putilished  io  the  December  Raihvay  Mechanical  Engineer 
on  page  645. 


ft.;  therefore  the  conductance  of  the  boiler  tube  is; 

.002325 
.523 
ft.  of  heating  surface,  for  one  degree  tem- 


.00445  B,  t. 


per  second,  per  sq. 
perature  difference. 

From  tests  made  by  Geo.  L.  Fowler,  on  a  Jacobs-Schupert 
boiler  when  working  at  capacity,  it  was  found  that  the 
average  velocity  of  the  flow  of  water  parallel  to  the  longi- 
tudinal center  of  the  boiler,  was  about  .65  ft.  per  second. 
This  record  was  obtained  at  a  point  near  the  water  leg,  but  we 
can  assume  without  serious  error,  the  same  velocity  at  a  point 
18.5  ft.  ahead  of  the  back  tube  sheet. 
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The  weight  of  water  passing  through  the  feed  heater  is 
15.35  lb.  per  second;  the  volume  per  foot  of  the  32  tubes 
forming  each  pass  is  .1145  cu.  ft.  and  the  weight  of  water  per 
foot  entering  the  heater  is  7.14  lb.,  the  velocity  in  feet  per 
second  through  each  pass  is: 


7.14 


Referring  again  to  the  experiment  of  Clement  and  Garland, 
Fig.  8  gives  the  relation  found  between  the  velocity  of  the 
feed  water  and  the  conductance  of  the  metal  in  the  tube  plus 
the  film  on  the  water  side.  It  is  evident  that  this  conductance 
is  independent  of  the  heating  medium  and  that  the  low  heat 
transmission  with  gases  is  due  solely  to  the  high  resistance 
of  the  film  on  the  gas  side.  The  value  of  this  resistance  may 
be  determined  by  the  following  method. 

Reading  from  the  Fig.  8  we  find  at  a  water  velocity  of  .65 
ft.  per  second,  a  conductance  through  the  tube  and  water  film 
of  .1635  B.  t.  u.  per  second.  The  conductance  of  the  boiler 
tube  has  been  found  to  be  .00445  B.  t.  u.  As  the  resistance 
to  heat  transfer  is  the  reciprocal  of  the  conductance,  we 
have: 

1 

=  .00458  B.  I.  u. 


1 


.00445  .1635 

or  the  conductance  of  the  film  on  the  gas  side. 

In  the  Clement  and  Garland  experiment,  the  thickness  of 
the  tube  walls  was  .134  in.  with  a  conductance  through  the 
metal  of  1.204  B.  t.  u.  With  tubes  .095  in.  thick,  the  con- 
ductance of  the  metal  is: 


6.2   X  .095 

to  Fig. 


=   1.697  B.  t.  u. 


By  a  similar  step  by  step  process  it  will  be  found  that  at 
the  end  of  the  tenth  pass  or  60  lineal  feet,  the  thermal  con- 
tent of  the  feed  water  has  risen  to  88.76  B.t.u.  correspond- 
ing to  a  temperature  of  120.7  deg. 

This  increase  in  temperature  and  thermal  value  is  shown 
graphically  by  curve  B  in  Fig  6.     It  will  be  observed  that 


Referring  again  to  Fig.  8,  in  which  the  water  film  is 
plotted  in  relation  to  the  velocity  of  the  feed  water,  we  find, 
for  a  water  velocity  of  2.15  ft.  per  second,  a  conductance  of 
.227  B.  t.  u.  Combining  this  with  the  conductance  of  the 
tube,  we  have : 
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Fig.   7— Efficiency  Curves   of  a   Locomotive    Boiler  Without   a    Feed 

Water  Heater 

this  curve  is  practically  a  straight  line,  indicating  that  in 
this  type  of  heater  the  temperature  rise  is  nearly  proportional 
to  the  heating  surface  traversed  by  the  feed  water. 

In  the  above  calculations  it  has  been  assumed  that  the 
velocity  of  the  gases  through  the  heater  will  be  equal  to  that 
through  the  boiler  tubes. 

The  direct  economy  obtainable  is  given  by  equation  (7). 

Applying  this  equation,  we  find  for  a  heater  of  the  type 


1  1 

1.697         .227 

or  tlie  total  conductance  of  a  tube  .095  thick  plus  the  water 
film.  Carrying  this  further,  knowing  the  conductance  of  the 
gas  film,  we  have: 

1 

=  .004-18  B.  I,  u. 


.200 


.00458 


or  the  conductance  of  metal,  gas  and  water  films. 

Having  established  the  conductance  we  can  now  deter- 
mine the  quantity  of  heat  transmitted  to  the  feed  water  by  the 
proposed  heater,  using  equation  (5). 

Assuming  as  in  the  case  of  the  exhaust  steam  heater  that 
the  feed  water  enters  the  heater  at  a  temperature  of  60  deg., 
corresponding  to  a  thermal  content  of  28.08  B.  t.  u.  and  with 
the  average  temperature  of  the  heating  gases  600  deg.,  the 
heat  absorbed  per  lb.  of  feed  water  during  its  traverse  through 
the  first  pass,  or  the  first  six  lineal  feet,  is  given  by  the  fol- 
lowing equation: 


.(8) 


s   :=   Velocity  of  water  in   feet  per  seconrl. 
w'   =   Weipht  of  water  in  L  ft.  of  the  heater. 
L  =  Number    of    lineal    feet    through    which    the    heat    transfer 
progress. 

Using  the  quantities  as  determined  above: 

.00448  X  40.7   X    (600  —  63)    X   6 


Q  = 


=  6.37  B.  t.  u. 


2.15   X   42.84 

Or  at  the  end  of  the  first  pass  the  heat  content  of  the  feed 
water  is  28.08  +  6.37  ^  34.45  B.  t.  u.  corresponding  to  a 
temperature  of  6.64  deg. 
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Fig.  8 — Conductance  Curves  for  Waste  Gas  Heater  Tubes 
and  proportions  illustrated  by  Fig.  9,  a  direct  economy  of: 


(60.68  —  20.48) 


=  3.4  per  cent. 


1,170.42 

In  these  calculations  it  has  been  assumed  that  a  feed 
pump  will  be  used  for  forcing  tlie  water  through  the  heater, 
using  1.75  per  cent  of  the  total  amount  of  steam  generated. 

The  direct  economy  which  is  obtained  by  feed  water  heat- 
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with  waste  gases  reduces  the  unit  fuel  consumption  to: 

120   X   1.130.2 


1.170.42 

Referring  to  Fig.  7,  it  will  be  seen  that  the  ordinate 
for  a  unit  fuel  consumption  of  116  lb.  crosses  the  boiler 
efficiency  cur\'e  at  60  per  cent,  as  the  efficiency  when  burning 
120  lb.  is  59  per  cent,  the  indirect  economy  equals  1  per  cent, 
or  a  total  economy  for  the  waste  gas  heater  of  4.4  per  cent. 

The  relatively  great  difference  in  the  temperature  of  the 
exhaust  steam  and  the  smokebox  gases  makes  possible  a 
further  economy  through  arranging  the  heaters  in  series  with 
the  exhaust  steam  as  the  primary  and  the  waste  gases  as  the 
secondary  heating  medium.  We  have  seen  that  the  tem- 
perature of  the  feed  water  issuing  from  the  exhaust  heater 
having  30  lineal  feet  traverse,  is  163.3  deg.,  with  a  total 
thermal  content  of  131.16  B.t.u.  If  this  water  on  passing 
from  the  exhaust  heater  is  made  to  traverse  the  waste  gas 
heater,  it  will  attain  a  final  temperature  of  213.65  deg.  with 
a  thermal  content  of  181.65  B.t.u. 

This  increase  in  temperature  is  shown  by  curve  C  on  Fig. 
6 ;  it  will  be  observed  that  with  the  decreased  temperature 
head  between  the  waste  gases  and  the  feed  water,  the  curve 
still  appro.ximates  a  straight  line. 

The  direct  economy  by  series  heating  is: 


100  ■ 


1,170.42  —  (153.57  —  20.48) 


1,170.42 

and  the  fuel  consumption  is  reduced  to: 

120   X    1,037.33 

=  106.5  lb. 


=   11.5  per  cent. 


1,170.42 

From  diagram  Fig.  7  the  ordinate  for  a  unit  fuel  consump- 
tion of  106.5  lb.  crosses  the  curve  at  an  efficiency  of  62,7 
per  cent,  or  an  indirect  saving  of  3.4  per  cent;  this,  added 
to  the  direct  economy,  equals  15.2  per  cent. 

By  placing  the  waste  gas  heater  in  series  with  the  exhaust 
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Fig.   9 — A    Type   of   Waste   Gas    Feed    Water    Heater 

heater  having  a  traverse  of  60  lineal  feet,  the  temperature 
of  the  feed  water  would  be  increased  to  250.25  deg.,  and  the 
thermal  content  to  218.76  B.t.u.  The  direct  economy 
would  be: 


100 


1.170.42— (190.68  — 20.48) 


14.5  per  cent. 


1,170.42 

The  unit  fuel  consumption  would  be  reduced  to: 

120   X   1,000.22 


102.3  lb. 


1,170.42 

From  Fig.  7  the  ordinate  for  102.3  lb.  crosses  the  efficiency 
curve  at  64  per  cent,  therefore  the  indirect  economy  is  5  per 
cent,  and  the  total  economy  19.5  per  cent. 


The  constant  steam  consumption  of  1.75  per  cent,  which 
has  been  assumed  for  the  feed  pump,  may  be  increased  when 
forcing  the  water  through  the  two  heaters  in  series,  in  which 
case  the  figured  economy  will  be  slightly  decreased. 

Table  II  presents  a  summary  of  the  results  obtained  in 
this  study  of  the  various  types  of  heaters,  as  compared  with 
a  locomotive  not  so  equipped,  but  fitted  with  the  ordinary 
injector.     It  will  be  observed  that  with  the  injector  the  water 


Exbaust 
steam 
heater 


Witliout 
heater 

Boiler    pressure    205 

Total     heating     surface     in 

feeii    heater    

Unit  fuel  consum.   per  hour     120 

.\v.   temp,  beating  medium. 

Temp,    feed   water  entering 

heater     

Temp,  feed  water  enter-  injector 

ine    boiler    163.9 

Thermal  content  feed  water 

entering    heater    

Thermal  content  feed  water 

entering  boiler    131.7 

Thermal     units     gained     by 

heating    

Direct  economy    by   heating 

Indirect   economy    by    heat- 
ing      

Totol    economy   by   heating.      ... 

.\rea     exhaust     nozzle     re- 
quired             3S.19 

Diameter  of  exiiaust  nozzle 

required     6.97 


30 

lin.  ft. 

205 

71.2 
1U.5 
230 


82.60 
7.2 


60 

lin.  ft. 

205 

142.4 
107.5 
230 

60 
204.3 

28.08 

172.27 

123.71 
10.7 

3.5 
14.2 

30.8 

6.26 


Waste 

gas 
beater 

60 
lin.  ft. 

205 

407 
116 
600 

60 

120.7 

28.08 

88.76 


Series  beaters. 
Waste  gas  and 
exbaust  steam 


40.20 
3.4 


1.0 
4.4 


30 
6.18 


30 

lin.  ft. 

205 

478.2 

106.5 

230-600 

60 
213.65 

28.08 

181.65 

133.09 
II. S 

3.7 
15,2 

30.9 

6.27 


60 

lin.  ft. 

205 

549.4 

102.3 

230-600 

60 
250.25 

28.08 

218.76 

170.2 
14.5 

5.0 
19.5 

31.3 

6.32 


enters  the  boiler  at  practically  the  same  temperature  as  from 
the  exhaust  steam  heater  having  30  lineal  feet  traverse,  there 
is,  however,  with  tlie  injector  no  economic  gain,  as  the  heat 
gi\'en  up  by  the  steam  is  ecjual  to  the  heat  given  to  the  feed 
water  plus  the  external  work  done;  this  amounts  to  a  loss  in 
the  present  instance  of  approximately  .7  per  cent.  In  this 
table  is  shown  the  area  of  exhaust  nozzle  required  with  the 
various  rates  of  combustion,  to  produce  the  necessary  draft. 
The  thermal  balance  sheet  for  the  exhaust  steam  heater, 
having  60  lineal  feet  traverse,  in  series  with  the  waste  gas 
heater,  is  shown  in  Table  III.  This  gives  the  percentage 
of  total  heat  supijlied  by  the  Ijoiler  and  the  two  heaters,  also 
as  divided  between  the  engine  and  the  feed  pump,  during  one 


Propor-       Percentage 
tion  of  of 

total  heat      total  beat         To 


B.  t.  u.  supplied 


T()  To  engine 

puni|)         and  |)nmp 


supplied         supplied       engine 
144.19 

12.31       7.837.747        142,779       7,980,526 


3.97   2.517,689    46.046   2.S63.73S 
83.72  53,314,324   971,041  54.285,365 


100.00  63.669.760  1,159,866  64.829.626 


liour's  operation.  Instead  of  the  boiler  having  to  supply 
63,669,760  B.t.u.,  as  in  the  injector  fed  engine,  fuel  has  only 
to  be  burned  to  supply  54,285,365  B.t.u.,  or  a  reduction  in 
unit  fuel  consumption  from  120  lb.  to  102.3  lb.  per  sq.  ft.  of 
grate  per  hour. 

CONCLUSIONS 

Exhaust  steam  is  superior  to  waste  gases  as  a  heating 
medium  due  to  the  low  resistance  of  the  steam  film  to  the 
transmission  of  heat. 

In  a  heater  using  exhaust  steam  the  use  of  copper  tuljes  is 
to  he  preferred  to  steel  or  iron  on  account  of  their  higher  con- 
ductance. Tubes  should  have  walls  as  thin  as  is  consistent 
with   strength   and  wearing  qualities. 

Exhaust  steam  mav  be  diverted  for  lieatiiig  the  feed  water 
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without  detriment  to  the  operation  of  the  locomotive  if  the 
area  of  the  exhaust  nozzle  is  decreased  to  give  the  required 
draft.  This  can  be  done  without  any  increase  in  back  pres- 
sure on  the  pistons. 

An  exhaust  steam  heater  such  as  is  shown  by  Fig.  7,  if 
fitted  with  copper  tubes,  will  give  an  economy  in  fuel  of 
about  11.8  per  cent  when  using  Ij  per  cent  of  the  exhaust 
steam. 

The  economy  of  the  heater  using  waste  gases  as  a  heating 
medium  increases  nearly  in  direct  proportion  to  the  heating 
surface.  It  is  very  difficult,  however,  to  find  space  on  a 
locomotive  for  a  heater  giving  over  5  per  cent  economy. 

High  economy  may  be  obtained  by  using  exhaust  steam 
and  waste  ga.ses  in  series,  but  there  is  not  sufficient  room  on 
a  modem  locomotive  for  such  an  application. 

It  is  very  desirable  that  further  investigation  be  made  of 
the  heat  transmitting  property  of  the  gas  film. 


TABLES  FOR  COMPUTING  THE  AREA 
FOR  BOILER  LAGGING 

BY  WILLIAM  N.  ALLMAN 

For  the  purpose  of  determining  the  area  in  square  feet  re- 
quired in  lagging  for  boilers,  cylinders  or  other  heated 
surfaces  to  be  insulated,  the  tables  shown  will  be  found 
convenient.  As  it  is  the  general  practice  of  the  various 
lagging  manufacturers  to  furnish  lagging  in  six-inch  widths, 
the  tal)les  are  computed  on  this  basis.  In  establishing  the 
area  required  it  will  lie  understood  there  are  perfectly  flat 

Table  I 
Thickness    of    lagging  Concave  Chord     Convex  Cliord 

54    in.    to    15/16  in 6  in.  6  3/16  in. 

1    in-    6  in.  6'4   in. 

1  1/16  in.  to  I  7/16  in 6  in.  6  5/16  in. 

IJ^  i".  to  1  15/16  in 6  in.  6i^  in. 

2  in 6  iti.  6  7/16  in. 

Over  2  in 6  in.  6J^  in. 

surfaces,  and  also  curved  surfaces  to  deal  with,  and  natu- 
rally, cylindrical  or  curved  surfaces  require  lagging  with 
curved  faces.  The  thickness  of  the  lagging  for  the  cyl- 
indrical sheets  is  the  basis  for  making  the  computations  and 
the  maximum  thickness  .should  always  be  used.  By  maxi- 
mum thickness  is  meant  the  thickest  end  where  a  tapered 


Table   11- 

-Areas,  in 

Square  Feet,  for  Con 

vex   Blocks  of  Various  Radii 

6  3/16  in. 

6'4  in. 

6 5/16  in. 

6H  in. 

6 7/16  in. 

S'/z  in. 

Lcngth 

wide. 

wide. 

wide. 

wide. 

wide. 

wide. 

in 

Area, 

Area, 

Area. 

Area, 

Area, 

Area. 

inches 

s,,.  f(. 

sq.  ft. 

sq.  ft. 

sq.  ft. 

sq.  ft. 

sq.  ft. 

1/64 

.      .00067 

.00067 

.00068 

.00069 

.00698 

.00070 

1/3.'...     . 

.      .00134 

.00135 

.00136 

.00138 

.00139 

.00141 

1/16 

.      .00^611 

.00271 

.00273 

.00276 

.00279 

.00282 

H 

.      .00537 

.O0S42 

.00547 

.00553 

.00558 

.00564 

•A 

.      .01074 

.01085 

.01095 

.01106 

.01117 

.01128 

'A 

.      .02148 

.02170 

.02191 

.02213 

.02235 

.02256 

r* 

.      .03223 

.03255 

.03287 

.03320 

.03352 

.03385 

1 

.      .04207 

.04340 

.04383 

.04427 

.04470 

.04513 

2 

.      .08593 

.08680 

.08767 

.08541 

.08940 

.09027 

3 

.      .12890 

.13020 

.13151 

.13281 

.13411 

.13541 

4 

.      .17187 

.17361 

.17534 

.17708 

.17881 

.18055 

5 

.      .21484 

.21701 

.21918 

.22135 

.22352 

.22569 

6 

.      .25781 

.26041 

.26302 

.26562 

.26822 

.27083 

7 

.      .30078 

.30381 

.30685 

.30989 

.31293 

.31597 

8 

.      .34375 

.34722 

,35069 

.35416 

.35763 

.36111 

9 

.      .38671 

.39062 

,39453 

.39843 

.40234 

.40625 

10 

.      .42968 

.43402 

,43836 

.44270 

.44704 

.45138 

20 

.      .85937 

.86805 

,87673 

.88541 

.89409 

.90277 

3D 

.    1.'8906 

1.30208 

1.31510 

1.32812 

1.34114 

1.35416 

40 

.    1.71875 

1.73611 

1,75347 

1.77083 

1.78819 

1.80555 

50 

.    2.14843 

2.17013 

2.19184 

2.21354 

2.23524 

2,25694 

60 

.    2.57812 

2.60416 

2.6302O 

2.65625 

2.68229 

2.70833 

70 

.    3,00781 

3,03819 

3.06857 

3.09895 

3.12934 

3.15972 

80 

.    3.43750 

3.47222 

3.50694 

3.54166 

3.57638 

3.61111 

90 

.    3.86718 

3.90624 

3.94531 

3.98437 

4.02343 

4.0625 

sheet  is  used;  for  example,  a  block  six  inches  wide  by  36  in. 
long  may  be  1}4  in.  thick  on  one  end,  two  inches  on  the 
other,  in  which  case  two-inch  thickness  is  the  one  to  consider. 
In  using  Tables  II  and  III  it  is  necessary  to  refer  to  the 
key  contained  in  Table  I. 


It  is  to  be  understood  that  in  considering  the  area  of  a 
certain  size  block  for  a  given  radius  that  tlie  ruling  factor  is 
the  thickness,  regardless  of  the  radius  of  the  particular  boiler 
sheet.  Considering  the  block  mentioned  above,  namely,  36 
in.  by  6  in.  by  2  in.,  we  find  in  Table  I  that  the  convex  chord 
for  this  thickness  is  6  7/16  in.  Referring  to  Table  II 
(6  7/16-in.  wide),  we  find  that  the  area  for  a  block  30  in. 
long  is  1.34114,  for  a  6-in.  block  .26822,  giving  an  area  of 
1.60936  sq.  ft.  for  the  entire  block.  Had  the  length  been 
36J/2  in.,  the  area  for  a  block  yi  in.  long  (.02235)  should  be 


Table  Ill- 
Length  in 
inches 

1/64 

1/32 

-,\reas,  in 

Area  in 

square  feet 

.  .     .00065 

. .     .0013 

.  .      .0026 

Square  Feet, 

Length  in 
inches 

3 

4 

for  Straight  Blocks, 

Area  in       Length  in 
square  feet       inches 

..      .1241           30 

. .      .16667         40 

. .      .20835        50 

.  .      .25                60 

. .      .29169        70 

.  .      .33336        80 

.  .      .37503        90 

. .      .4167 
. .      .83334 

6  In.  Wide 

Area  in 
square  feet 

1.2501 

. ...    1.6668 

6 

14 

.  .      .01042 
0'083 

'/2.   .. 

8 

9 

10 

20 

3  3336 

H 

1. 

.  .     .03125 
04167 

.  ...    3.7503 

2 

.  .      .08333 

added,  giving  a  total  area  of  1.63171  sq.  ft.  Should  the 
length  be  equal  to  a  figure  not  shown  outright  in  the  table, 
such  as  36J^  in.,  all  that  is  necessary  to  do  is  to  take  the 
value  of  30  in.,  6  in.,  -J^  in.  and  }i  in.  and  add  them 
together. 

When  figuring  on  lagging  for  domes  and  cylinders,  which 
generally  runs  in  one-half  the  width  of  the  regular  boiler 
lagging,  or  three  inches  wide,  use  just  one-half  the  values 
shown  in  the  tables. 

In  considering  the  areas  for  flat  sheets  use  Table  III. 
In  the  case  of  flat  sheets,  the  tliickness  of  the  lagging  does 
not  enter  into  the  calculations,  as  the  area  is  the  same,  re- 
gardless of  whether  it  is  one-inch  thick  or  two  inches  thick. 


The  Need  of  Locomotives  in  China. — One  of  the 
pressing  needs  of  China  today  is  locomotives.  The  demands 
upon  the  railways  have  far  exceeded  the  expectations  of  the 
ijuilders.  The  locomotives  bought  in  the  first  instance  have 
proved  too  small,  and  it  is  now  clearly  realized  by  the  tech- 
nical advisers  of  China  that  they  must  standardize  upon 
a  type  that  will  meet  their  needs  for  a  long  time  to  come. 
This  question  is  being  earnestly  considered  at  the  present 
time.  Of  the  fifteen  lines  composing  the  system  of  Chinese 
Government  railways,  only  one  was  built  by  the  Chinese 
themselves;  it  is  financed  by  the  Chinese  Government,  and  is 
operated  exclusively  by  Chinese.  The  funds  for  the  con- 
struction and  equipment  of  the  various  other  railway  lines 
of  China  were  furnished  by  foreign  capital  of  various  na- 
t'onalities,  but,  according  to  the  American  authority,  Charles 
Denby,  special  assistant  to  the  department  of  state,  not  in  a 
single  instance  has  America  so  constructed  and  equipped 
any  of  these  lines.  As  a  result,  today  the  Continental — 
European — design  of  locomotive  is  predominant  in  China. 
On  some  of  the  lines,  notably  those  under  English  and, 
hitherto,  German  influence,  not  a  locomotive  other  than  those 
built  in  accordance  with  the  prevailing  design  common  to 
the  nation  financing  the  railway  was  purchased  or  even  con- 
sidered, either  for  initial  or  sub.sequent  equipment — at  least 
up  to  the  time  of  the  outbreak  of  the  war.  Only  in  the  case 
of  the  Chinese  financed  and  operated  railway  have  Ameri- 
can builders  been  given  a  free  hand,  with  the  result  that  an 
American  design  was  adopted,  and  a  thorough  standardiza- 
tion of  power  effected.  Out  of  the  638  locomotives  in  ser- 
vice on  all  lines  at  that  time  only  15  5/2  per  cent  were  of 
American  desi.gn  and  manufacture;  and  on  the  Engli.sh, 
Belgian,  and  French  lines,  which  operated  at  that  time  365 
locomotives,  or  approximately  60  per  cent  of  the  total,  onlv 
eight,  or  approximately  2.2  per  cent  were  of  American  de- 
sign  and  manufacture. — Eastern  Engineering. 


THE  BLOMQUIST-ECK  HORIZONTAL 
BORING  MILL 

The  working  efficiency  of  any  horizontal  mill  and  drill 
depends  entirely  upon  its  ability  to  operate  upon  all  classes 
of  work  at  the  highest  speeds  and  coarsest  feeds  practicable, 
and  at  all  times  to  produce  a  finished  product  of  dependable 
accuracy.  The  Blomquist-Eck  Machine  Company,  Cleve- 
land, Ohio,  in  designing  its  new  horizontal  boring  mill,  has 
developed  these  points  to  a  high  degree  by  combining 
rigidity,  accuracy,  a  suitable  range  of  selective  speeds  and 


Blomquist-Eck    Horizontal    Boring    Mill 

feeds  with  a  high  standard  of  material  and  workmanship. 
The  various  groups  of  mechanism  form  complete  individual 
units  and  any  unit  can  be  inspected,  removed  or  replaced 
without  disturbing  the  alignment  or  any  adjoining  unit.  The 
bed  or  base  is  of  an  unusually  wide  and  deep  bo.x  section, 
being  cast  entirely  in  one  piece.  The  outer  walls  directly 
under  the  column  are  left  intact,  without  cored  openings, 
which  adds  greatly  in  resisting  the  lines  of  stress.  Chip 
chutes  are  provided  and  so  arranged  that  their  walls  give 
added  strength.  The  bed  (directly  under  the  column)  is  re- 
inforced by  sections  tied  together  and  cast  integral  with  the 
base.  The  bed  is  further  reinforced  by  heavy  deep  ribs  run- 
ning lengthwise,  and  at  right  angles  the  three-point  support 
or  bearing  is  also  incorporated  in  the  construction. 

The  column  is  of  a  rigid  Ijox  section,  strongly  braced  in- 
ternally by  ribs  in  both  horizontal  and  vertical  positions.  The 
base  of  the  column  has  a  liberal  bearing  upon  the  bed,  elim- 
inating deflections  and  spring. 

The  spindle  saddle  is  designed  with  a  liberal  bearing  sur- 
face on  the  face  of  the  column,  a  long  narrow  guiding  edge 
with  single  screw  adjustable  taper  gib  for  adjustments  on  one 


side  and  square  lock  form  with  gib  on  the  other  side.  The 
center  of  the  spindle  in  the  spindle  saddle  is  placed  as  close 
to  the  column  face  (reducing  overhang  to  a  minimum)  with- 
out sacrificing  .strength  at  a  point  most  desired.  The  elevat- 
ing screw  which  is  between  tlie  column  faces  and  the  spindle, 
is  so  placed  in  relation  to  the  narrow-  guide  that  the  vertical 
movement  of  the  saddle  is  direct  and  accurate.  The  units 
comprising  the  spindle  and  saddle  are  counterbalanced  by  a 
weight  within  tlie  column. 

The  spindle  is  made  from  carefully  selected  high  carbon 
steel,  heat-treated,  and  is  ground  for  its  entire  length.  It  is 
bored  for  a  No.  5  Morse  taper  and  is  provided  with  an  end 
thrust  for  operating  in  either  direction.  The  spindle  sleeve 
consists  of  a  special  hammered  high  carbon  steel  forging  ac- 
curately ground  inside  and  out.  The  front  and  rear  spindle 
sleeve  bearings  are  adjustable  and  tapered,  being  made  of 
genuine  government  bronze.     Either  bearing  can  be  adjusted 


End   View  of   Blomqulst-Eck   Horizontal    Boring    IVIin 

to  compensate  for  wear.  Sight  feed  oil  cups  provide  an  ade- 
quate lubrication. 

The  boring  bar  support  is  raised  or  lowered  in  unison  with 
the  spindle  saddle  Ijy  a  shaft  and  a  set  of  planed  steel  Ijcvel 
gears.  The  bar  support  or  bearing  proper  is  securely  clamped 
by  a  lever  binding  bolt  at  any  position.. 

The  Method  of  Driving. — The  close-coupled  drive  gear 
shafts,  mounted  on  S.  K.  F.  double-row,  self-aligning  ball 
bearings,  transmit  the  power  to  the  spindle  in  a  direct  and 
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pructical  manner.  All  shafts  are  made  of  high  carbon  steel. 
Hardened  steel  ring  spur  gears,  heat  treated,  are  used  wher- 
ever possible,  and  these  are  shrunk  onto  cast-iron  hubs.  The 
smaller  spur  gears  in  the  drive  are  made  of  solid  steel  and 
heal  treated.  The  bevel  gears  are  made  of  hammered  steel 
forgings  planed  from  the  solid.  The  speed  changes  are 
made  by  two  levers  at  the  front  of  the  machine  which  operate 
the  selective  sliding  gears.  The  entire  driving  mechanism 
is  well  located  on  the  base  and  each  individual  shaft  and 
bearing  can  be  removed  or  replaced  without  disturbing  any 
adjoining  unit.  Access  to  the  entire  unit  may  be  had  through 
an  oil-tight  top-plate  cover,  the  removal  of  which  permits 
an  easy  inspection  when  required.  All  gears  run  in  a  bath 
of  oil,  and  in  addition  a  positive  cascade  oiling  system  is 
provided  for  both  gears  and  bearings. 

The  feed  to  the  spindle  in  either  direction,  to  the  spindle 
saddle  in  raising  or  lowering  upon  the  column,  to  the  table 
saddle  paralleling  the  bed,  or  to  the  table  longitudinally  upon 
its  saddle,  is  introduced  in  the  same  direct  positive  geared 
manner  as  applied  to  the  spindle  drive.  Shafts  are  made  of 
high  carbon  steel  mounted  on  S.K.F.  ball  bearings.  The  gears 
are  of  steel  and  heat  treated.  The  feed  mechanism  in  the 
base  is  arranged  so  any  unit  may  be  removed  or  replaced 
without  disturliing  any  adjoining  unit.  All  gears  run  in  a 
bath  of  nil,  and  in  addition  a  positive  cascade  oiling  system 
is  provided  for  bearings  and  shafts.  The  feed  changes  arc- 
made  bv  two  levers  which  are  placed  directly  in  front  and  at 
the  top  of  the  gear  bo.x.  In  addition  there  are  three  selective 
interlocking  levers  provided  that  engage  either  the  spindle, 
vertical  or  talile  feeds.  No  two  conflicting  feeds  can  be  en- 
gaged at  the  same*  time.  In  operating  star  feed  facing  heads 
or  work  of  similar  nature  all  feed  levers  can  be  positively 
locked  in  a  neutral  position.. 

Following  are  the  principal  dimensions  of  the  machine: 

Table  and  Saddle — The  bed  surfaces  are  designed  and 
proportioned  to  compensate  for  any  overhang  of  the  table  at 
the  extreme  front  or  rear  positions.  When  the  table  is  in 
either  extreme  position  it  is  supported  in  the  saddle  practi- 
cally three-fourths  of  its  entire  length.  The  saddle  is  gilibed 
to  tiie  bed  by  the  square  lock  method  having  a  long,  narrow 
guiding  edge  with  a  taper  gib  for  adjustment.  The  table  is 
of  an  e.vtra  heavy  pattern,  long,  wide  and  deep,  Iieing  rein- 
forced bv  heavy  ribs.  The  table  is  securely  giljljed  by  the 
square  lock  method,  which  in  this  instance  resists  any  strains 
when  the  table  is  in  an  overhanging  position. 

Power  rapid  traverse  of  a  friction  type  is  provided  for 
all  members  operated  by  the  feed.  Regardless  of  whatever 
feed  may  lie  engaged,  the  rapid  traverse  always  operates  at 
one  rate  of  speed  in  either  direction.  An  adjustable  safet\' 
friction  leather  washer  in  the  clutch  mechanism  prohibits 
damaging  any  portion  of  the  mechanism  engaged.  The 
clutch  control  is  sensitive,  and  practically  any  amount  of 
travel  can  be  had.  Hand  adjustments  to  the  spindle  saddle, 
spindle  travel,  talkie  saddle  or  table  are  provided  in  addi- 
tion to  the  automatic  feeds.  All  screws  are  fitted  with  grad- 
uated dials  reading  in  thousandths  of  an  inch. 

Single  friction  clutch  pulley  drive  operating  at  constant 
speed  is  regularly  furnished.  Constant  speed  or  adjustable 
speed  motor  drive  can  be  furnished.  Any  type  of  electrical 
control  can  be  provided. 

Diameter    of    spindle V. .  ,.. ,  ,^,. . .  .  .  .  .3>iJ   in. 

Travel    of    spindle ..'.■..*.*<  ;....'.. 30  in. 

Number  of  spindle   speed   changes 12 

Ranpe  nf  spindle  speeds  in    r.p.ni 16  to    196 

Kunihcr  of  feed  chanpes  to  spindle  or  table 9 

Number  of  feed  changes  lo  spindle  or  table  with  back  Bears 18 

Tianpes  of  feed  in  inches  per  each  revolution  of  spindle..    .003  in.  to  .518  in. 

WorkinjT  surface  nf  table 24  in.  by    54   in. 

Automatic   longitudinal    feed   to   table 36  in. 

Automatic  transverse  feed  or  parallel  movement  of  table  with  bed.... 37  in. 

Maximum  distance  spindle  nose  to  outboard  bearing 5  ft.  5  in. 

Maximum  distance  top  of  plain   working  table  to  center  of  spindle.  ..  .27  in. 

Diameter  constant  speed  friction  drive  pulley 14  in. 

Width  nf  drivinc  belt ' 4   in 

Weight  cr.iterl  domestic  shipment    (standard  length)    .Approx. .. . .  .'.1 1,600  lb. 

Size  of  motor   recommended ...5  hp. 


THE  LARGEST  PLATE  MILL  IN  THE 
WORLD 

The  Lukens  Steel  Company,  Coatesvillc,  Pa.,  has  for  the 
fourth  time  in  its  history  the  largest  plate  mill  in  the  United 
States.  This  company,  at  whose  plant  the  first  boiler  plate 
in  America  was  made  in  about  1820,  had  in  1890  a  I20-in. 
plate  mill,  which  was  later  rebuilt  to  the  1,54-in.  size;  in 
1903  a  140-in.  unit  was  placed  in  service,  and  now  with  its 
204-in.   No.   5   mill   it  has  for  the  fourth  time  the  largest 


Hydraulic  Shears  210  in.   Between   Housings,   Having   Capacity 
for  2-in.    Plate 

mill  in  the  United  States.  This  mill  also  exceeds  anything 
in  any  other  country,  exceeding  the  178-in.  mill  of  the  Wit- 
kowitz  Works  in  Austria  and  the  168-in.  mill  in  the  Britis)i 
Isles.  This  new  mill  is  capable  of  rolling  plates  up  to  192- 
in.  in  width  and  circular  pieces  a  few  inches  wider,  with 
comparatively  little  variation  in  the  gage  at  the  center  of  the 


Two  Flates  cf  Locomotive  Firebox  Steel  Ready  for  Shipment 
to  the  Pennsylvania   Railroad 

plate.  A  novel  device  for  handling  and  weighing  the  plates 
after  shearing,  designed  by  C.  L.  Huston,  vice-president  and 
mechanical  engineer  of  the  Lukens  Steel  Company,  has  been 
installed,  and  further  devices  are  being  planned  to  eliminate 
almost  entirely  all  hand  labor  about  the  shearing  department 
and  to  more  accurately  cut  the  plates  than  has  been  possible 
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by  methods  heretofore  in  general  use.  Facilities  have  also 
been  provided  for  flanging  heads  in  one  piece.  For  15-ft. 
boilers  the  entire  head  is  heated  and  flanged  at  one  time,  the 
work  being  done  by  the  rolling  process,  which  provides  a  bet- 
ter head  tlian  when  heads  of  such  diameter  are  made  in  two 
pieces. 

When  tlie  construction  of  this  large  mill  was  contemplated 
attempts  were  made  to  build  a  180-in.  three-high  mill  after 
the  accepted  American  practice.  When  it  came  to  obtaining 
the  chilled  rolls  of  the  size  and  weight  desired,  however,  there 
was  no  manufacturer  to  be  found  in  this  country  who  could 
be  persuaded  to  undertake  the  contract.  Such  a  mill  required 
chilled  rolls  of  50  in.  in  diameter,  which  was  larger  than 
anything  the  rollmakers  had  ever  attempted.     To  overcome 


The  New   No.  5  Mill  for  192-in.   Plates,   Lukens  Steel   Company 

this  difficulty  Mr.  Huston  proposed  the  adoption  of  the  four- 
high  reversing  t\-pe  of  mill,  the  design  of  which  was  carried 
out  in  collaboration  with  the  engineering  staff  of  the  United 
Engineering  &  Foundry  Company.  This  new  mill  is  built 
on  the  principle  of  the  two-high  reversing  plate  stand  com- 
monly used  in  the  British  Isles,  being  modified  by  having  two 
large  supporting  rolls  to  back  up  the  two  finishing  rolls  in  or- 
der to  stiffen  the  mill  and  give  it  added  strength  to  prevent 
the  operating  rolls  from  springing  when  wider  than  plates  are 
being  handled.  This  arrangement  enables  the  use  of  operat- 
ing rolls  of  smaller  diameter  and  thereby  overcomes  the  diffi- 
culty of  obtaining  the  large  chilled  rolls.  These  operating 
rolls  are  34  in.  in  diameter  and  have  a  working  face  of  204 
in.  with  27-in.  necks.  They  weigh  about  30  tons  each.  The 
SO-in.  diameter  backing  rolls  are  made  of  cast  steel,  with  j6- 
in.  necks  and  weigh  about  60  tons  each. 

It  was  necessary  to  use  a  housing  of  a  Ijuilt-up  type,  as  it 
is  so  large  that  the  machining  and  transportation  of  such  a 
housing  cast  in  one  piece  would  be  impossible.  Each  housing 
weighs" 400,000  lb.  The  mill  stands  about  40  ft.  from  the 
top  of  the  screw  cover  to  the  bottom  of  the  shoes,  and  is 
slightly  over  42  ft.  in  lieight  over  all.  The  foundation  of  the 
mill  is  of  concrete  built  on  solid  rock.  The  screw-down  rig 
is  driven  by  150-hp.  motors,  one  on  each  housing.  The  mill 
pinions  are  of  cast  steel,  having  a  42-in.  pitch  diameter  and 
a  60-in.  face.  These  pinions  are  connected  to  the  working 
rolls  by  spindles  20  ft.  long.  Special  provision  was  made 
for  removing  the  smaller  chilled  rolls  for  grinding,  which  is 
done  in  a  special  grinding  machine  built  by  the  Norton  Com- 


pany, the  largest  grinder  ever  built  for  this  class  of  work. 

The  mill  is  driven  by  a  46-iii.  and  70-in.  by  60-in.  twin 
tandem  compound  condensing  engine  fitted  with  a  jack-shaft 
and  gear  ratio  of  one  to  two.  This  engine  was  designed  and 
constructed  by  the  ]\Iesta  Machine  Company.  The  plates 
after  being  rolled  pass  over  tlie  turnout  table,  65  ft.  long,  to 
the  strai.ghtening  rolls,  which  were  furnished  by  the  Hilles 
and  Jones  Company  after  Mr.  Huston's  design.  An  inspec- 
tion tilt-up  device  for  raising  the  plates  so  that  the  bottom 
side  may  be  inspected  is  provided,  being  operated  by  hy- 
draulic cylinders.  After  inspections  the  plates  are  conveyed 
to  the  cut-off  shear,  whicli  is  hydraulically  operated  and 
which  is  210  in.  between  housings. 

The  mill  will  handle  ingots  up  to  60,000  lb.  in  weight. 
When  it  is  operated  to  full  capacity  it  is  estimated  that  it  will 
roll  from  4,000  to  5,000  tons  per  week.  To  supply  the  in- 
creased metal  to  operate  this  new  mill  an  addition  to  the  steel 
plate  mill  of  si.x  basic  open-hearth  furnaces  of  100  tons  ca- 
pacity each,  has  just  been  finished.  With  the  other  furnaces 
in  operation  and  an  additional  two  more  which  are  contem- 
plated, the  Lukens  Steel  Company  will  have  an  estimated 
annual  capacity  of  aljout  500,000  tons  of  finished  plate.  This 
company  furnishes  the  majority  of  railroad  locomotive  boiler 
steel  used  in  this  countrv. 


uprightrGenerating  planers 

The  Xewton  Machine  Tool  works.  Inc.,  Philadelphia, 
Pa.,  having  found  that  the  term  "slotting  machine"  does  not 
suggest  the  possibilities  of  its  equipment  formerly  known 
under  that  name,  has  called  its  latest  design,  which  has  re- 
cently   been    placed    on    the    market,    "upright    generating 


Newton    Upright    Generating    Planer 

planer."  This  machine,  which  is  shown  in  the  illustrations, 
has  a  stroke  of  72  in.,  other  sizes  being  built  down  to  36-in. 
ma-ximum  stroke.  These  machines  are  rack  driven  and  are 
provided  with  a  newly  developed  method  of  stroke  control 
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disk,  a  close-up  view  of  which  is  included  with  this  article. 
The  trips  on  this  control  disk  can  be  operated  by  hand  while 
die  machines  are  in  motion,  which  is  desirable  as  the  drift 
of  the  motor  has  to  be  compensated  for. 

This  machine  represents  an  entirely  new  development. 
It  is  rigid,  conveniently  controlled  and  is  designed  to  insure 
permanency  of  alignment.  The  rams  or  cutter  bars  are 
counterweighted,  having  square  bearings  in  the  guides  with 
taper  side  adjusting  shoe  and,  on  all  sizes,  the  vertical  clamp- 
ing surface  is  solid  and  steel  faced  and  equipped  with  suit- 
able tool  holding  clamps.  Beneath  the  ram  or  cutter  bar 
is  mounted  a  newly  developed  steel  swiveling  relief  tool  box 
apron,  which  can  operate  in  any  position  of  a  complete 
circle. 

The  motion  is  transmitted  from  the  motor  to  the  liroad 
face  steel  rack  on  back  of  the  cutter-bar  or  ram  through 
all  steel  spur  reduction  gears,  whose  coarseness  of  pitch  and 
width  of  face  increase  with  reduction  of  the  gear  speed.  All 
gears  are  covered  and  on  the  operating  side  of  machines,  all 
gears  are  totally  enclosed.  The  circular  tables  are  heavily 
ribbed  and  of  substantial  construction  and  have  full  bearing 
on  the  saddle  to  which  they  are  held  by  corner  clamps. 
These  tables  are  centered  by  a  deep  face,  large  diameter 
bearing.  The  oil  pans  are  cast  solid  with  circular  tables  and 
are  graduated  on  the  exterior  into  360  degrees.  The  table 
saddles  have  narrow  guide  alignment  control  with  centralized 
location  of  feed  screw  and  taper  shoe  control  of  fit.  Hand 
adjustment  of  the  saddle  is  provided  for  from  both  ends  of 
the  cross  slide. 

All  feed  motions  are  independently  clutched  and  the 
clutches   have   independent   levers.      The   cross   slide   is   of 


screw  is  located.  The  circular,  cross  and  longitudinal  feeds 
are  variable  in  rate  and  reversible  through  the  use  of  pawl 
and  ratchet  wheel. 

The  cutter  bar  guide  on  the  36-inch  stroke  machine  is 
cast  solid  with  frame,  and,  therefore,  does  not  have  any 
vertical  adjustment,  while  on  the  56-inch  to  72-inch  machines 
inclusive,  they  are  separate  from  the  frame  and  have  vertical 
hand-controlled  adjustment  to  permit  their  being  located  in 
positions  relative  to  cutter  bars.  The  cutter  bar  guide  ad- 
justing mechanism  is  of  tandem  design  to  prevent  dropping 
of  guide  in  event  of  accidental  breakage  of  counterweight 
ropes. 

These  upright  generating  planers  are  now  built  for  re- 
versing planer  type  motor  drive  only.  The  motor  speed 
should  be  between  400  and  1,200  R.  P.  M.  and  the  ratio 
should  preferably  be  o  to  1 .  Rapid  traverse  for  table 
motions,  can  be  provided  as  an  extra,  when  desired,  through 
incorporation  of  suitable  mechanism  and  use  of  extra  con- 
stant speed  motor. 


stroke   Control    Disc  for    Newton   Upright  Generating   Planer 

heavy  box  tvpe  section  and  has  square  Ijearings  on  the  base 
with  side  adjustment  taper  shoe.  .-Adjustment  is  from  oper- 
ating side,  as  well  as  from  front  of  machine.  The  feed 
screws  have  bearings  on  each  end  to  insure  operation  in 
tension.  The  feed  motion  is  taken  from  a  rocking  friction 
box  on  the  outside  of  which  the  pawl  rod  stroke  adjusting 


NEW  TYPE  OF  TRANSVEYOR 

The  latest  addition  to  the  line  of  transveyors  manufac- 
tured by  the  Cowan  Truck  Company,  Holyoke,  Mass.,  is 
its  new  Model  G.  This  transveyor  is  of  rugged  construc- 
tion  and   is   an   easy   elevating  machine.     The  leverage  is 


Cowan  Type  G  Transveyor 

such  that  the  maximum  load  can  be  readily  elevated  by  one 
man.  It  is  made  in  several  sizes  varj'ing  in  capacitv  from 
1,000  to  3,000  lb.  It  is  fitted  with' an  improved  locking 
device.  This  was  chiefly  designed  to  safeguard  against  the 
load  becoming  unseated  when  trucking  over  uneven  floors. 
\'arious  other  improvements  are  incorporated  in  this  new 
machine.  The  ease  with  which  this  transve)-or  elevates  its 
maximum  load,  and  its  cjuick  operation  makes  it  particularly 
applicable  to  plants  w-hosc  trucking  requirements  demand 
trucks  of  the  above  mentioned  capacities. 
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Em]iloyees  of  the  Pennsylvania  Railroad  furloughed  for 
military  service,  up  to  November  1,  numbered  24,712,  and  it 
is  announced  that  every  one  of  these  who  returns  honorably 
discliarged  can  have  his  former  position  or  another  equally 
good. 

Government  regulation  of  steel  prices  was  discontinued  on 
December  31,  following  a  meeting  of  the  committee  of  the 
American  Iron  and  Steel  Institute  with  the  War  Industries 
Board  in  Washington  on  December  11.  The  steel  producers 
have  proposed  a  voluntary  reduction  in  steel  prices. 

S.  M.  Felton,  who  as  director  general  of  military  railways 
has  had  charge  of  the  organization  and  despatch  abroad  of 
all  railway  forces  and  the  purchase  of  all  railway  material 
for  the  American  Expeditionary  Forces,  resigned  on  Decem- 
ber 31,  and  will  return  to  his  railroad  work  at  Chicago  as 
president  of  the  Chicago  Great  Western. 

The  Fuel  .\dministration  has  in  preparation  a  compilation 
of  all  rules  and  regulations  promulgated  during  the  life  of  the 
administration.  This  will  be  brought  down  to  date  Janu- 
ary 1,  1915.  and  will  be  issued  as  soon  thereafter  as  possible. 
It' will  be  a  bound  volume  of  perhaps  500  pages.  All  per- 
sons desirous  of  obtaining  a  copy  of  this  should  communicate 
at  once  with  the  Bureau  of  Education,  Washington,  D.  C. 

The  Professional  Division  of  the  United  States  Department 
of  Labor,  office  at  16  East  42d  street.  New  York  City,  in- 
vites employers  of  all  classes  who  want  university  graduates 
in  mechanical,  electrical  and  civil  engineering,  and  in  chem- 
istry, to  make  use  of  the  facilities  of  that  office  in  securing 
men  who  are  retiring  from  tlic  army  or  the  navx'.  J.  O.  Winsiov. , 
special  agent,  in  charge  of  the  office,  is  making  a  list  of  en- 


gineers and  other  technically  qualified  men  who  are  retiring 
from  tlie  military  service  and  desires  to  have  the  names  of 
all  men  of  this  class  seeking  emplo_\Tnent.  The  record  of 
each  man  is  carefully  investigated  before  registration. 

The  Engineering  Index,  published  for  25  years  in  The 
Engineering  Magazine  and  its  successor,  Industrial  Man- 
agement, an  index  to  engineering  periodical  literature,  has 
been  acquired  by  the  American  Society  of  Mechanical  En- 
gineers, and  hereafter  will  be  compiled  and  published  by 
this  society.  The  first  issue  of  the  Index  under  its  new 
management  appears  in  the  January  number  of  The  Journal. 
As  heretofore,  The  Engineering  Index  will  be  regularly  is- 
sued in  three  different  forms:  (1)  As  a  part  of  The  Journal 
of  the  Society;  (2)  as  a  separate  monthly  publication  for 
libraries  or  individuals  desiring  to  clip  the  items  for  indexing 
purposes,  and  f3)  as  an  annual  volume  in  which  all  the 
items  for  the  vear  are  collected. 


MEETINGS  AND  CONVENTIONS 

Railway  Storekeepers'  Association.  —  The  fourteenth 
annual  business  meeting  of  the  Railway  Storekeepers'  Asso- 
ciation will  Ije  held  af  the  Hotel  Sherman,  Chicago,  on  Jan- 
uary 27,  28  and  29,  1919.  The  following  subjects  will  be  dis- 
cussed at  this  meeting: 

Fundamental   principles  of  railway  storekeeping,  H.  C.   Pearce. 
I^napplied  material,    committee  report,  W.    D.    Stokes. 
Labor  and  labor  savine  devices,  .T.  R.  Mulroy. 
Scrap  and  scrap  handling,  W.  F.  .tones. 

The  use,  inspection  and  handling  of  lumber  and  cross-tics,  M.  E.  Towner. 
Conservation  of  material.  T-  G.  Stuart. 
Conservation  of  Cars,  H.    E.   Ray. 

.\ccounting  for  materials  in  the  stores  department.  T.  H.  Waterman.  It.  E. 
Ray  and  U.  K.  Hall. 


RAILROAD    CLUB    MEETINGS 


.             "'"■  M^^g 

Canadian     Jan.  14 

Central     Jan.  10 

Cincinnati      Feb.  1 1 

New    F.ngl:ind.  . . .  Tan.  14 

New    York Jan.  17 

I 

Pittsburgh     J^n.  23 

St.    Ltfuis '  Tan.  10 

Western '  Jan.  20 


Title  of  Paper 


Tlic  Preservation  of  Tics ^' ' ' ' 

Fuel   Conservation.      Election  of  Officers... 


Acetylene  Weldintr 

Organization  and  Work  of  the  Engineering 
and  Maintenance  Department  of  the  D: 
vision    of  Operation    

U.  S.  Naval  Batteries  in  France,  illustrated 
by  lantern  slides.  Luncheon  following 
business    session    ' ■  - 

.\n    EMcient    tise   of  Power  Plants 


H.  K.  Wicksteed.. 
V.    C.    Randolph... 


W.   L.   Bean.  . 
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Air  Brake  Association. — At  a  meeting  of  the  executive 
committee  of  the  Air  Brake  Association,  held  on  December  5, 
in  Pittsburgh,  Pa.,  it  was  arranged  to  hold  the  26th  annual 
convention  in  Chicago  on  May  6,  7  and  8,  1919.  The  sub- 
jects adopted  by  the  committee  for  discussion  are  as  follows : 

"Air  RefSMireiiients  for  T'luniniatically  Operatetl  Devices  for  Locomotives," 
C.     H.     Weaver,     cliairinan. 

"Cleaning,  Repairing,  Lubricating  and  Testing  Freight  Car  Brake  Cyl- 
inders,"   bj'    Mark     Purcell. 

"Reclamation  and  Conservation  of  Material,"  T.  L.   Burton,  chairman. 

"Twenty  Per  Cent  Overload  Allowed  on  Heavy  Grade  Braking,"  by 
C.    H.    Rawlings. 

"Holding   Standing  Trains  and   Cars   on    Grades,"  by    R.    J.    Watters. 

"Recommended    Practice    Report,"    IT.    A.    Clark,    chainnan. 

"M.    C.    B.   Air    Brake    Ilefect   Card." 

"How  Can  l''nginemen  and  Trainmen  assist  in  Air  Brake  Maintenance," 
by  H.  A.  'ilick. 

It  was  decided  to  invite  car  and  locomotive  builders  each 
to  send  a  representative  to  the  convention  for  their  informa- 
tion as  to  the  best  methods  of  installing  air  brake  equipment. 

June  Mechanical  Convcnlions. — At  the  meeting  of  the 
executive  committees  of  the  American  Railway  Master  Me- 
chanics' Association,  the  Railway  Master  Car  Builders' 
Association,  and  the  Railway  Supply  Manufacturers'  Asso- 
ciation at  the  Hotel  Biltmore,  New  York,  on  December  20, 
arrangements  were  made  for  the  holding  of  a  mechanical 
convention  at  Atlantic  City  in  June.  Inasmuch  as  the  con- 
vention is  a  postponed  one,  the  previous  decision  to  meet  at 
Atlantic  City  was  adhered  to  and  the  dates  set  are  June  18 
to  June  25;  the  Master  Car  Builders'  Association  being  held 
first,  June  18  to  21,  and  the  Master  Mechanics'  Association 
from  June  23  to  25.  While  the  executive  committees  felt 
that  it  would  be  advisalile  to  hold  all  the  sessions  during  one 
calendar  week,  it  was  not  found  feasible  to  make  such  an 
arrangement.  Frank  McManamy,  assistant  director.  Divi- 
sion of  Operation  of  the  Railroad  Administration,  was 
present.  The  decision  in  favor  of  holding  the  usual  exhibit 
of  the  Railway  Supply  Manufacturers'  Association  was 
strongly  favored  by  all  those  present,  the  advantages  to  the 
younger  men  in  railroad  service  and  for  visitors  from  other 
countries  being  very  strongly  presented.  It  was  decided  that 
all  three  associations  unite  in  invitations  to  the  representa- 
tives of  foreign  countries  to  attend  the  convention. 

Headquarters,  as  in  former  years,  will  be  in  the  Marl- 
borough-Blenheim  Hotel,  and  sessions  will  be  held  on  the 
Million  Dollar  Pier.  At  a  separate  meeting  of  the  executive 
committee  of  the  Railway  Supply  Manufacturers'  Associa- 
tion J.  D.  Conway  was  elected  secretary-treasurer. 


Personal  Mention 


The   following   list  gives   tiamcs   of  secretaries,   dates  of  next   or  regular 
meetings  and  places  of  meeting  of  mechanical  associations : 

Air   Brake   Association. — F.    M.    Nellis,    Room    3014,    165    Broadway,   New 

York  City.     Convention,  May  6-8.   1919,  Chicago. 
American     Railroad    Master    Tinners',    Coppersmiths'   and   Pipefitters' 

Association.— O.   E.   Scblink,  485  W.  Fifth  St.,   Peru,   Ind. 
American   Railway   M\steij    Mechanics'   Association. — V.   R.   Hawthorne, 

746    Transportation    BIdg.,    Chicago.      Convention,    June    23-25,    1919, 

Atlantic  City,  N.  J. 
American    Railway    Tool    Foremen's    Association. — R.    D.    Fletcher.    Belt 

Railway,   Chicago. 
American    Socieiy    eor    Testing    Materials. — C.    L.    Warwick,    University 

of    Pennsylvania.    Philadelphia,    Pa. 
American    Society    oe    MECHANiCiL   Fngineers. — Calvin   W.    Rice,    29   W. 

Thirty-ninth    St.,    New    York. 
AssociArioN   OF   Railway    Electrical   Engineers. — Joseph    A.    Andreucetti, 

C.  &  N.  W.,  Room  411,  C.  &  N.  W.  Station.  Chicago. 
Car   Foremen's   Association   of   Chicago. — Aaron  Kline,   841   Lawlor  Ave., 

Chicago.      Meetings  second  Monday  in  month,  except  June,  July  and 

August,    Hotel   Morrison,   Chicago. 
Chief    Interchange   Car    Inspectors'   and   Car    Foremen's   Association. — 

W.  R.  McMunn.  New  York  Central,  Albany,  N.  Y. 
International  Railroad  Master  Blacksmiths'  Association. — A.  L.  Wood- 
worth.  C.   H.  &  D..  Lima.  Ohio. 
International  Railway  Fuel  Association. — J.  G.  Crawford,  542  W.  Jack- 
son  Blvd..   Chicago. 
International    Railw'y    General   Foremen's  Association. — William   Hall. 

1061    W.    Wabasha  .^ve.,   Winona,   Minn. 
Master     Boilermakers'    Association. — Harry   D.    Vought,   95    Liberty    St., 

New   York. 
Master  Car   Builders'  .^ssocIAT;nN. — ^"-   R.  Hawthorne,  746  Transportation 

Bldg,   Chicago.     Convention,  June   18-31,   Atlantic  City,    N.  J. 
Master  Cap  and  Locomotive  Painters'  Association  of  U.  S.  and  Canada. 

—A.   P.   Dane,   B.  &  M.,   Reading.   Mass. 
Niagara  Frontier  Car  Men's  Association. — George  A.   J.   Hochgrebe,  623 

Brisbane     Bldg..     Buffalo.     N.     Y.        Meetings,     third     W^ednesday    in 

month.  Statler  Hotel,   Buffalo,  N.  Y. 
Railway    Storekeepers'   .Association. — J.    P.    Murphy,   Box   C,   Collinwood, 

Ohio.      Convention.   January   27-29.    1919.   Hotel    Sherman.    Chicago. 
Traveling   Engineers'   Association. — W.    O.    Thompson,    N.    Y.    C.    R.    R., 

Cleveland,    Ohio. 


GENERAL 

E.  Langham,  general  purchasing  agent  of  the  Canadian 
Nortliern  Railway  System,  has  had  his  jurisdiction  extended 
to  include  all  the  Canadian  Government  Lines,  with  head- 
quarters in  Toronto,  Ont. 

George  E.  Murray,  whose  appointment  as  electrical  and 
mechanical  engineer  of  the  Grand  Trunk  Western  Lines, 
with  headquarters  at  Battle  Creek,  Mich.,  has  been  an- 
nounced in  these  columns,  was  born  on  December  8,  1884,  at 
Decatur,  111.  He  began  railway  work  with  the  Wabash  in 
1903,  and  two  years  later  went  with  the  People's  Gas  & 
Electric  Company,  of  Defiance,  Ohio.  He  returned  to  the 
Wabash  in  1906  to  install  the  machinery  and  equipment 
in  the  new  car  shops  at  Decatur,  remaining  with  that  road 
until  1910.  He  then  becarrie  connected  with  the  Chicago  & 
North  Western,  where  he  had  charge  of  electrical  equip- 
ment in  shops,  and  subsequently  was  made  chief  electrician 
of  that  road,  which  position  he  held  until  he  recently  went 
with  the  Grand  Trunk  Western  Lines,  as  noted  above. 

R.  D.  Quickel,  having  been  released  from  military  serv- 
ice, has  been  reappointed  fuel  agent  of  the  Southern  Rail- 
road and  associated  roads,  lines  west,  with  headquarters  at 
Cincinnati,  Ohio,  succeeding  N.  C.  Kieffer,  assigned  to  other 
duties. 

Samuel  J.  Hungerford,  general  manager,  eastern  lines, 
of  the  Canadian  Northern,  has  been  appointed  a.ssistant 
vice-president   of   the   Canadian   Northern   Railway   System 

and  the  Canadian  Gov- 
ernment Railways,  with 
headquarters  at  Toron- 
to, Ont.  Mr.  Hunger- 
ford  was  bom  on  July 
16,  1872,  near  Bedford, 
Que.  He  was  educated 
in  the  common  and  high 
schools  and  began  rail- 
way work  in  May, 
1886,  as  a  machinist 
apprentice  on  the  South 
Eastern  and  later 
served  with  its  success- 
or, the  Canadian  Paci- 
fic, at  Famham,  Que. 
He  was  then  machinist 
at  various  places  in 
Quebec,  Ontario  and 
Vermont.  From  August, 
1897,  to  Februan,-, 
1903,  he  was  consecutively  chargeman,  at  Montreal;  assist- 
ant foreman  at  Farnham,  Que.,  locomotive  foreman  at  ^le- 
gantic,  general  foreman  at  McAdam  Junction,  N.  B.,  and 
locomotive  foreman  at  Cranbrook,  B.  C,  on  the  Canadian  Pa- 
cific. In  Februar>-,  1903,  he  was  appointed  master  mechanic 
on  the  Western  division  at  Calgary,  Alta.  The  following 
January  he  became  superintendent  of  locomotive  shops  at 
Winnipeg,  Man.,  and  four  years  later  was  appointed  super- 
intendent of  shops  at  the  same  place.  In  March,  1010,  he 
became  superintendent  of  rolling  stock  of  the  Canadian 
Northern  and  the  Duluth,  Winnipeg  &  Pacific,  at  Winnipeg, 
Man.,  and  in  May,  1915,  was  transferred  in  the  same  ca- 
pacity to  the  Canadian  Northern  at  Toronto,  Ont.  On  No- 
.vember  1,  1917,  he  was  appointed  general  manager,  eastern 
lines,  of  the  Canadian  Northern,  which  position  he  held  at 
the  time  of  his  recent  appointment. 
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James  H.  Rader,  gang  foreman  of  the  Atchison,  Topeka 
&  Santa  Fe  at  Emporia,  Kans.,  has  been  appointed  appren- 
tice instructor  in  charge  of  schools  at  La  Junta  and  Pueblo, 
Colo.  His  headquarters  are  at  La  Junta.  Mr.  Rader  en- 
tered the  employ  of  the  Santa  Fe  about  nine  years  ago  as  a 
machinist  apprentice.  After  serving  his  apprenticeship  he 
worked  as  a  machinist  until  February  26,  1917,  when  he 
was  appointed  assistant  apprentice  school  instructor  at  To- 
peka, Kans..  and  on  May  1,  1917.  he  became  gang  foreman 
at  Emporia. 

W.  L.  RoEixsox.  supervisor  of  fuel  consumption  of  the 
Baltimore  &  Ohio,  Western  Lines,  Dayton  &  Union,  and  the 
Dayton  Union  Railroad,  has  been  appointed  superintendent 
of  fuel  and  locomotive  performance,  and  his  former  position 
has  been  abolished. 

G.  W.  Seidel,  superintendent  of  motive  power  and  rolling 
stock  of  the  Minneapolis  &  St.  Louis,  has  been  appointed  su- 
perintendent of  motive  power  of  the  Chicago  &  Alton  and 
the  Chicago,  Peoria  &  St.  Louis,  with  office  at  Bloomington, 
111.,  succeeding  J.  E.  Oheame,  resigned. 

C.  D.  Young,  formerly  superintendent  of  motive  power  of 
the  Pennsvlvania  Railroad,  eastern  lines,  with  office  at  Wil- 
mington, Del.,  has  Ijeen  appointed  acting  superintendent  of 
the  Schuvlkill  division,  succeeding  William  Elmer.  Mr. 
Young  resigned  in  November,  1918,  as  superintendent  of  mo- 
tive power  to  become  a  lieutenant-colonel  in  the  transporta- 
tion corps,  engineers. 

MASTER    MECHANICS    AND    ROAD     FOREMEN 

OF    ENGINES 

C.   A.  Fisher,  a  locomotive  engineman  on  the  Spokane 

division  of  the  Great  Northern,  has  Ijeen  promoted  to  road 

foreman  of  engines  of  the  first  district,   Spokane  division, 

with  headquarters  in  Hillyard,  Wash. 

G.  R.  Galloway,  master  mechanic  of  the  Baltimore  & 
Ohio,  at  Lorain,  Ohio,  has  been  appointed  general  master 
mechanic  of  the  Baltimore  &  Ohio,  ^^'estern  Lines ;  the  Day- 
ton &  Union,  and  the  Dayton  Union  Railroad,  with  office  at 
Cincinnati,  Ohio,  succeeding  P.  H.  Reeves,  assigned  other 
duties. 

M.  A.  Gleesox,  master  mechanic  of  the  Baltimore  &  Ohio, 
Western  Lines,  at  New  Castle  Junction,  Pa.,  has  been  ap- 
pointed master  mechanic  of  the  Cleveland  division,  with  of- 
fice at  Lorain,  Ohio,  succeeding  G.  R.  Galloway. 

Erik  W.  Lostrom  has  been  appointed  road  foreman  of 
engines  of  the  Northern  Pacific,  with  office  at  Duluth,  Minn., 
succeeding  Charles  Emerson,  promoted. 

T.  F.  Perkinson,  master  mechanic  of  the  Baltimore  & 
Ohio,  with  headquarters  at  Baltimore,  Md.,  has  been  trans- 
ferred to  Cumberland,  ]Md.,  as  master  mechanic. 

Zill  Pierce  has  l^een  appointed  master  mechanic  of  the 
Saratoga  and  Champlain  divisions  of  the  Delaware  &  Hud- 
son, with  headquarters  at  Colonic,  N.  Y.,  succeeding  A.  L. 
Moler.  resigned. 

J.  A.  TscHOLT!,  general  foreman  in  the  locomotive  depart- 
ment of  the  Baltiniore  &  Ohio,  Western  Lines,  at  Willard, 
Ohio,  has  been  appointed  master  mechanic  of  the  New  Castle 
division,  with  ofiice  at  New  Castle  Junction,  Pa.,  succeeding 
M.  A.  Gleeson. 

Charles  W.  Weaks  has  been  appointed  road  foreman  of 
engines  on  the  Toledo  division  of  the  Pennsylvania  Lines 
West,  with  headquarters  at  Toledo,  Ohio,  succeeding  R. 
Palmer,  promoted. 

CAR  DEPARTMENT 
M.  H.  QuiNX  has  been  appointed  general  car  foreman  of 
the  Erie  lines  east. 


R.  B.  Freeman,  car  foreman  of  the  Seaboard  Air  Line, 
with  office  at  Monroe,  N.  C,  has  been  appointed  general  car 
foreman,  with  ofiice  at  Hamlet,  N.  C. 

G.  E.  Smart,  superintendent  of  the  car  department  of  the 
Canadian  Northern  Railway  System,  has  been  appointed 
general  master  car  builder,  with  jurisdiction  over  all  lines 
of  the  Canadian  Northern  and  the  Canadian  Government 
Railways,  with  office  at  Toronto,  Ontario. 

G.  M.  Waddy,  general  foreman  of  the  Erie  at  the  Buffalo 
car  shops,  has  been  appointed  general  car  foreman  of  the 
lines  west. 

SHOP  AND  ENGINEHOUSE 

].  B.  Tynan  has  been  appointed  superintendent  of  the 
locomotive  shops  of  the  Wheeling  &  Lake  Erie  at  Brewster, 
Ohio. 

PURCHASING   AND    STOREKEEPING 

R.  C.  H.'VRRis,  supervising  engineer  for  the  Pennsylvania 
Railroad,  Western  Lines,  at  Columbus,  Ohio,  has  been  ap- 
pointed general  storekeeper,  with  headquarters  at  Pittsliurgh, 
Pa. 

C.  W.  KiNNE.AR,  assistant  engineer  of  motive  power  of  the 
Pennsylvania  Lines  West  at  Toledo,  Ohio,  has  been  ap- 
pointed assistant  general  storekeeper,  with  office  at  Pitts- 
burgh, Pa. 

C.  H.  RoTHGERY  has  been  appointed  storekeeper  of  the 
Baltimore  &  Ohio,  Western  Lines,  with  headquarters  at 
Lorain,  Ohio,  succeeding  W.   H.   Dean,  transferred. 

FEDERAL   ADMINISTRATION    APPOINTMENTS 

S.  A.  Bramlette  has  been  appointed  representative  of  the 
Division  of  Labor  of  the  Railroad  Administration,  with 
office  at  Washington,  D.  C.  Mr.  Bramlette  will  be  assigned 
to  conduct  investigations  and  to  represent  the  Division  of 
Labor  in  other  specific  matters  to  which  he  may  be  assigned 
affecting  employees  of  the  railroads  under  federal  control. 

C.  E.  CHAiiBERS,  superintendent  of  motive  power  of  the 
Central  of  New  Jersey,  has  been  appointed  mechanical  as- 
sistant to  Charles  H.  Markham,  regional  director  of  the 
Allegheny  region  of  the  United  States  Railroad  Administra- 
tion, with  headquarters  at  Philadelphia,  Pa.,  succeeding 
J.  T.  Carroll,  resigned,  to  go  to  the  Baltimore  &  Ohio. 

E.  A.  Clifford,  assistant  general  purchasing  agent  of  the 
Atchison,  Topeka  &  Santa  Fe  at  Chicago,  has  been  appointed 
assistant  to  the  Regional  Purchasing  Committee  for  the  Cen- 
tral Western  region,  with  headquarters  at  Chicago. 

C.  M.  Freeman,  traveling  engineer  on  the  Sunset- Central 
Lines,  has  been  appointed  assistant  fuel  sujicrvisor  of  the 
Central  Western  regional  district. 

F.  W.  Marquise  has  been  appointed  assistant  to  the  man- 
ager of  the  Fuel  Conservation  Section  of  the  United  States 
Railroad  Administration,  with  office  at  Washington,  D.  C, 
succeeding  Edward  C.  Schmidt,  major,  Ordnance  Depart- 
ment, United  States  Army,  who  was  temporarily  assigned  to 
service  with  the  Fuel  Conservation  Section,  but  has  returned 
to  the  service  of  the  War  Department. 


OBITUARY 

T.  W.  Heintzelman,  formerly  general  superintendent 
motive  power  of  the  Southern  Pacific,  died  of  pneumonia  in 
San  Francisco,  Cal.,  on  December  11.  After  serving  the 
Southern  Pacific  in  various  capacities  for  about  28  years  he 
retired  on  Tanuan,'  1,  1917,  on  account  of  ill  health. 
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SUPPLY  Trade  Notes 


Joseph  T.  Ryerson  &  Son,  Chicago,  announce  the  opening 
of  an  of&ce  in  Philadelphia,  located  in  the  Widener  building. 

The  Cleveland  Milling  Machine  Company,  Cleveland, 
Ohio,  announces  that  W.  P.  Sparks  is  now  acting  as  its 
representative  at  Indianapolis,  Ind.,  with  office  at  316  Ter- 
minal Imilding. 

The  records  in  the  offices  of  the  mechanical  department  of 
the  El  Paso  &  Southwestern  at  El  Paso,  Tex.,  were  lost  in  a 
fire  on  December  5.  F.  B.  Lister  has  requested  the  supply 
trade  to  send  catalogues  to  replace  those  destroyed. 

George  T.  Cooke  has  resigned  as  eastern  sales  manager  of 
the  A'apor  Car  Heating  Company,  Inc.,  to  accept  the  presi- 
dencv  of  the  Union  Metal  Products  Company,  Chicago,  with 

office  in  tlie  Singer 
building,  New  York. 
Mr.  Cooke  w-as  born  in 
Chicago  on  May  28, 
188.1.  Aher  receiving 
a  technical  and  me- 
chanical training  he 
entered  the  employ  of 
the  Pullman  Company 
in  1901  as  draftsman. 
Later  he  was  made 
chief  draftsman  of  the 
Calumet  repair  shops, 
and  subsequently  was 
promoted  to  chief  in- 
spector and  finally  me- 
chanical inspector.  In 
1911,  he  left  the  Pull- 
man Company  to  be- 
come southern  man- 
ager for  the  Chicago 
Car  Heating  Company,  at  Atlanta,  Ga.,  and  in  1913,  he 
was  transferred  to  this  company's  New  York  office  as 
eastern  manager.  When  the  Chicago  Car  Heating  Com- 
pany and  the  Standard  Heat  &  Ventilation  Company,  Inc., 
were  absorbed  by  the  Vapor  Car  Heating  Company,  Inc.,  in 
1917,  Jlr.  Cooke  was  made  eastern  manager,  in  charge  of 
sales  and  mechanical  matters  in  the  eastern  territory,  which 
position  he  held  until  December  1,  1918,  the  date  of  his  con- 
nection with  the  Union  Metal  Products  Company  as 
president. 

H.  E.  Passmore,  formerly  with  the  mechanical  department 
of  the  New  York  Central  and  later  production  manager  of 
the  Marble  Cliffs  Quarries  Company,  has  been  appointed 
sales  representative  of  the  reorganized  Grip  Nut  Company. 

Roswell  P.  Cooley,  who  has  had  charge  of  sales  in  the 
southwest,  with  headquarters  at  Chicago,  has  been  appointed 
to  succeed  Mr.  Cooke,  and  Nelson  T.  Burns,  formerly  with 
the  New  York  Central,  has  entered  the  sales  department,  with 
headquarters  at  Chicago. 

Cyrus  J.  Holland  has  been  appointed  western  representa- 
tive of  the  Wine  Railway  Appliance  Company,  Toledo,  Ohio, 
with  offices  at  730  Peoples  Gas  building,  Chicago,  succeed- 
ing the  vice-president,  R.  F,  Tillman,  who  has  been  assigned 
to  other  duties,  with  headquarters  in  Toledo. 

The  Walworth  Manufacturing  Company,  with  general  of- 
fices at  Boston,  Mass.,  and  works  at  Boston  and  Kewanee, 
111.,  with  branches  in  New  York,  Chicago  and  Seattle,  has 
recentlv  purchased  the  business  of  Hunter  &  Dickson  Com- 
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pany,  at  241-247  Arch  street,  Philadelphia,  Pa.,  and  is  op- 
erating it  as  one  of  its  branches. 

J.  K.  Mahaffey  has  been  appointed  sales  manager  of  the 
Pittsburgh  district  with  office  at  Pittsburgh,  Pa.,  for  the  Edi- 
son Storage  Battery  Co.,  Orange,  N.  J.  Mr.  Mahaffey  has 
been  with  the  Edison  Company  for  the  last  two  years.  He 
was  identified  for  several  years  with  the  General  Electric 
Company  and  a  number  of  other  electrical  concerns. 

Bertram  Smith,  heretofore  district  sales  manager  at  De- 
troit, Mich.,  has  been  appointed  assistant  general  sales  man- 
ager of  the  Edison  Storage  Battery  Company,  with  head- 
quarters at  the  main  office.  Orange,  N.  J.  Mr.  Smith  has 
long  been  engaged  in  the  storage  battery  business,  having 
formerly  been  with  the  National  Battery  Company. 

George  Simons,  who  has  been  associated  with  the  Edison 
Storage  Battery  Company  for  the  past  three  years,  has  been 
appointed  to  succeed  Bertram  Smith  as  district  sales  manager 
at  Detroit,  Mich.  He  has  had  valuable  experience  in  storage 
battery  practice,  and  was  for  nine  years  associated  with  the 
National  Batter)-  Company,  Buffalo,  N.  Y.,  and  with  the 
L'nited  States  Light  &  Heat  Corporation. 

The  Truscon  Steel  Company,  Youngstown,  Ohio,  which 
for  many  years  has  been  manufacturing  pressed  steel  parts 
principally  for  use  in  its  own  products,  announces  the  expan- 
sion of  its  business  into  the  manufacture  of  pressed  steel  parts 
of  all  kinds.  The  work  will  be  handled  by  the  pressed  steel 
department,  headed  by  G.  F.  Danielson,  as  manager,  who  for 
25  years  has  devoted  his  entire  efforts  to  the  manufacture  of 
[iressed  steel  products. 

'Ma.jOT  William  L.  Allison,  who  for  the  past  18  months  has 
been  in  active  military  service,  has  been  honorably  discharged 
from  the  U.  S.  .'\rmy  and  has  resumed  his  duties  as  vice- 
president  of  the  .\meri- 
can  Arch  Company. 
In  addition.  Major 
Allison  has  been  elect- 
ed vice-president  in 
charge  of  sales  of  the 
Locomotive  Feed 
Water  Heater  Com- 
pany. Major  Allison 
was  one  of  ten  majors 
graduated  from  the 
first  training  camp  at 
Fort  Sheridan,  III. 
That  he,  along  with 
many  others,  were  de- 
nied the  opportunity  of 
overseas  service  was  a 
great  disappointment 
to  him.  Major  .Allison 
was  born  near  Salis- 
bury, N.  C.  He  gradu- 
ated from  the  Davis  Military  School  of  Winston-Salem, 
N.  C.  For  over  three  years  he  was  in  government  service 
as  deputy  marshal.  For  six  years  he  was  employed  in 
various  capacities  in  the  Baldwin  Locomotive  Works, 
Philadelphia,  and  in  January,  1904,  he  became  mechan- 
ical engineer  of  the  .Atchison,  Topeka  &  Sant  Fe.  He 
resigned  from  the  Santa  Fe  to  become  mechanical  engineer 
of  the  Franklin  Railway  Supply  Company.  He  was 
later  western  sales  manager  of  that  company,  the  Rome 
Merchant  Iron  ilills,  the  Economy  Devices  Corporation, 
and  general  western  sales  manager  of  the  .American  .Arch 
Company.  He  became  vice-president  of  the  latter  company 
in  Januan,-,  1914,  which  position  he  still  holds  in  addition 
to  the  vice-presidency  of  the  Locomotive  Feed  Water  Heater 
Company. 


Major    Allison 


RAILWAY     MECHANICAL    ENGINEER 


VciL.  93,  No.  1 


The  Brown  Hoisting  Machinery  Company,  Cleveland, 
Ohio,  announces  the  following  changes  in  its  organization: 
Harvey  H.  Brown,  chairman  of  the  board  of  directors;  Alex- 
ander C.  Brown,  president;  Melvin  Pattison,  vice-president, 
general  manager  and  director;  Robert  G.  Clapp,  director; 
John  F.  Price,  director,  and  Ewen  C.  Pierce,  general  man- 
ager of  sales. 

The  Independent  Pneumiitic  Tool  Company  announces  the 
opening  of  a  branch  office  and  service  station  in  Cleveland, 
Ohio,  on  December  15.  A  complete  line  of  Thor  pneumatic 
and  electric  tools  and  repair  parts  will  be  carried  in  stock 
at  llOJ  Citizens  building,  under  the  management  of  Hayden 
F.  White,  who  has  represented  the  company  in  Detroit,  Chi- 
cago and  Milwaukee  districts  for  some  years  past. 

William  P.  Dalton,  formerly  for  many  years  chief  engineer 
of  the  Schenectady  plant  of  the  American  Locomotive  Com- 
pany, has  been  appointed  assistant  manager  of  the  Schenec- 
tady works  of  the  General  Electric  Company.  For  the  last 
three  years  Mr.  Dalton  has  been  with  the  Washington  Steel 
&  Ordnance  Company,  engaged  in  war  work.  He  was  gradu- 
ated from  Cornell  University  in  1890. 

John  E.  Galvin  has  been  elected  president  of  the  Ohio 
Steel  Foundry  Company  of  Lima,  Ohio.  Mr.  Galvin  has 
been  operating  vice-president  since  tlie  organization  of  the 
company  in  1907.  In  1916  he  built  a  converter  and  electric 
foundry  at  Springfield,  Ohio,  for  the  manufacture  of  small 
steel  castings  and  later  sold  it  to  the  Ohio  Steel  Foundry 
Company.  This  plant  is  now  known  as  the  Springfield 
works  of  that  company. 

R.  W.  Burnett  has  resigned  as  master  car  builder  of  the 
Delaware  &  Hudson  to  become  associated  with  the  Joliet 
Railway  Supply  Company  as  assistant  to  the  general  man- 
ager, and  with  the 
National  Car  Equip- 
ment Company  as  vice- 
president,  with  head- 
quarters at  Chicago. 
Mr.  Burnett  was  born 
at  Farmer  City,  111.,  in 
1868,  and  in  1890  be- 
came connected  with 
the  Union  Pacific  in 
the  car  department  at 
Denver,  Colo.  In  1892 
he  went  to  the  Penn- 
sylvania as  a  car  in- 
spector at  Chicago,  and 
from  August,  1892,  to 
July,  1899,  was  suc- 
cessively foreman  and 
general  foreman  of  the 
car  department  of  the 
Lake  Shore  &  Michi- 
gan Southern,  at  Chicago.  During  the  early  part  of 
1900  he  was  employed  as  general  foreman  of  the  car 
department  of  the  Long  Island,  going  to  the  Central  Rail- 
road of  New  Jersey  the  latter  part  of  the  year  as  general 
foreman  of  the  car  department  at  Elizabetli,  N.  J.  From 
1904  to  January,  1907,  he  was  .successively  assistant  master 
car  builder  and  master  car  builder  of  the  Erie  at  Meadville, 
Pa.  On  the  latter  date  he  went  to  the  Canadian  Pacific  as 
assistant  master  car  builder,  being  made  general  master  car 
builder  in  1909.  He  left  the  latter  road  in  November,  1915, 
to  become  vice-president  of  the  National  Car  Equipment 
(Ponjpany,  returning  to  railway  service  on  September  1,  1917, 
as  master  car  builder  of  the  Delaware  &  Hudson. 

L.  E.  Schumacher,  who  for  the  past  eight  years  has  been 
chief  inspector  of  the  Westinghouse  Electric  &  Manufactur- 


ing Company,  at  East  Pittsburgh,  Pa.,  has  been  promoted 
to  works  manager  of  the  Krantz  Manufacturing  Company, 
of  Brooklyn,  N.  Y.,  tlie  latest  subsidiary  of  the  former  com- 
pany. Mr.  Schumacher  has  been  with  the  Westinghouse 
Electric  &  ^Manufacturing  Company  for  18  years,  prior  to 
which  he  was  with  the  Niagara  Falls  Power  Company.  The 
Krantz  concern  makes  safety  switches,  panel  boards  and  floor 
bo.xes. 

S.  D.  Rosenfeld  has  been  appointed  district  sales  manager 
of  the  Franklin  Railway  Supply  Company,  Inc.,  with  offices 
at  Houston,  Texas.     Mr.  Rosenfeld  has  had  wide  experience 

in    railroad    work    and 
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mechanical  representative, 
of  his  recent  appointment. 


lias  brought  out  several 
inventions  that  '  im- 
proved locomotive  op- 
eration. He  was  born 
at  Lincoln,  Neb.,  and 
received  his  early  edu- 
cation at  that  place. 
Upon  leaving  college 
he  entered  the  service 
of  the  Chicago  &  North 
Western,  serving  in  the 
machine  shop  and  sig- 
nal department,  and 
then  as  fireman  and 
engineer.  In  1912,  Mr. 
Rosenfeld  resigned  as 
locomotive  engineer  and 
entered  the  service  of 
the  Franklin  Railway 
Supply  Company  as 
which  position  he  held  at  the  time 


Lieutenant  Clarence  E.  Holborn  was  instantly  killed  in  an 
airplane  accident  at  Call  Field,  Wichita  Falls,  Tex.,  on  De- 
cember 3.  Lieutenant  Holborn,  previous  to  entering  the  mili- 
tary service,  had  been  in  the  advertising  department  of  the 
Hyatt  Roller  Bearing  Company,  New  York.  After  leaving 
school  he  entered  the  service  of  the  Simmons-Boardman  Pub- 
lishing Company,  publisher  of  the  Railway  Mechanical  En- 
gineer, and  for  a  number  of  years  was  connected  with  it  in 
various  capacities  in  the  business  and  advertising  de- 
partments. 

H.  W.  Clarke,  who  until  December  15,  was  connected  with 
the  advertising  service  department  of  the  McGraw-Hill  Com- 
pany at  Chicago,  has  been  appointed  manager  of  advertising 
for  the  Chicago  Pneumatic  Tool  Company,  Cliicago.  Prior 
to  his  connections  with  the  McGraw-Hill  publications  he 
spent  eight  years  with  the  Westinghouse  Electric  &  Manu- 
facturing Company,  East  Pittsburgh,  Pa.,  part  of  the  time  as 
a  member  of  the  sales  and  publicity  departments,  and  later 
as  western  publicity  representative,  witli  headquarters  at 
Chicago. 

L.  J.  Kennedy,  who  for  many  years  has  been  associated 
with  the  Consolidated  Railway  Electric  Lighting  &  Equip- 
ment Company,  died  in  Chicago  on  October  30.  Mr.  Kennedy 
was  bom  in  Watertown,  N.  Y.,  in  1880,  but  at  an  early  age 
moved  to  Chicago  and  received  his  education  in  the  public 
schools  of  that  city.  In  1900  he  returned  to  the  east  and 
entered  the  employ  of  the  Consolidated  Railway  Electric 
Lighting  &  Equipment  Company  as  a  machinist  in  the 
factory  at  Slielton,  Conn.  He  was  later  employed  as  an 
inspector,  taking  care  of  car  lighting  equipment  on  various 
roads  running  into  Chicago.  Mr.  Kennedy  applied  the  first 
electric  lighting  equipment  to  the  Golden  State  Limited  and 
also  to  the  Twentieth  Century  Limited.  Later  he  had  charge 
of  the  maintenance  and  operation  of  the  lighting  on  those 
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trains.  After  holding  this  position  for  some  time,  he  was 
placed  in  charge  of  the  manufacture  and  sales  of  the  Con- 
solidated company  at  Chicago,  and  later,  when  the  Consoli- 
dated company  discontinued  its  manufacturing  in  Chicago, 
Mr.  Kennedy  remained  in  charge  of  the  sales  only.  In  1913 
he  left  the  employ  of  the  Consolidated  company  to  engage 
in  boat  building  on  the  North  Side  of  Chicago.  Later  he 
went  to  New  Mexico  on  account  of  the  healtli  of  his  family 
and  accompanied  Pershing's  E.xpedition  into  Mexico.  In 
1916,  he  returned  to  the  employ  of  the  Consolidated  as  sales 
engineer,  but  left  the  company  again  in  1917  to  once  more 
engage  in  the  boat  building  business  in  which  he  was  very 
successful  in  completing  some  large  contracts  for  pontoons 
for  the  army. 

Dr.  Angus  Sinclair 

Angus  Sinclair,  D.E.,  founder  and  editor-in-chief  of 
Railway  and  Locomotive  Engineering,  New  York,  died  at  his 
home  in  Millliurn,  N.  J.,  on  January  1,  1919,  at  the  age  of 

78.  Doctor  Sinclair 
was  born  in  Forfar, 
Scotland.  He  began 
his  railroad  career  as  a 
telegraph  operator  and 
later  was  a  locomotive 
engineman  on  the  Scot- 
tish Northeastern  Rail- 
way. He  attended  ev- 
ening high  school  and 
later  for  several  years 
was  employed  in  the 
Customs  Department  in 
Montrose,  Scotland, 
and  London,  England. 
A  love  of  adventure 
took  him  to  sea,  and, 
after  some  service  as  a 
marine  engineer,  he 
again  took  up  railroad 
work  in  America,  first 
in  the  service  of  the  Erie,  and  afterward  in  the  west,  where 
he  ran  a  locomotive  on  the  Burlington,  Cedar  Rapids  & 
Northern.  During  this  period  he  attended  the  chemistry 
classes  of  the  Iowa  State  University,  making  a  specialty  of 
water  analysis,  and  was  appointed  chemist  of  the  railroad, 
combined  with  the  duties  of  roundhouse  foreman.  It  was 
during  this  period  that  he  first  gave  serious  consideration  to 
the  problem  of  fuel  economy  and  smoke  prevention,  on  which 
he  has  since  written  extensively.  In  1883  he  joined  the  edi- 
torial staff  of  the  American  Machinist,  a  few  years  later 
becoming  president  of  the  publishing  company.  In  1887 
the  company,  desiring  to  broaden  its  field,  established  the 
Locomotive  Engineer,  of  which  the  late  John  A.  Hill  became 
editor.  A  few  years  later  Doctor  Sinclair  and  Mr.  Hill 
bought  this  paper,  now  Railway  and  Locomotive  Engineering, 
and  since  Mr.  Hill's  retirement  from  the  partnership  in  1897, 
Doctor  Sinclair  has  been  the  sole  proprietor  and  editor-in- 
chief. 

In  1908  the  faculty  of  Purdue  University,  Lafayette,  Ind., 
conferred  upon  him  the  honorary  degree  of  Doctor 
of  Engineering.  About  this  time  he  was  appointed  special 
technical  instructor  in  the  mechanical  department  of  the  Erie 
Railroad.  Doctor  Sinclair  has  also  been  closely  identified 
with  the  work  of  nearly  all  of  the  leading  engineering  so- 
cieties in  America  and  with  some  in  Europe.  He  was  the 
senior  officer  in  point  of  continuous  service  of  the  American 
Railway  Master  Mechanics'  Association,  having  been  treas- 
urer since  1900.  Previous  to  that  time  he  had  served  as 
secretary  from  1887  to  1896.  He  was  also  a  member  of  the 
Master  Car  Builders'  Association,  the  American  Society  of 
Mechanical  Engineers,  and  was  instrumental  in  the  estab- 
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lishment  of  the  Traveling  Engineers'  Association,  which  was 
organized  in  his  office  in  1892.  He  was  a  delegate  to  three 
International  Railway  Congresses,  at  Washington,  D.  C, 
St.  Louis,  Mo.,  and  Berne,  Switzerland. 

Doctor  Sinclair  is  the  author  of  a  number  of  works  on 
railroad  subjects,  some  of  which  have  become  textbooks, 
including  "Locomotive  Running  and  Management,"  "Com- 
bustion in  Locomotive  Fireboxes,"  "Firing  Locomotives," 
"Railroad  Man's  Catechism,"  "Twentieth  Century  Locomo- 
tives," and  "History  of  the  Development  of  the  Locomotive 
Engine."  His  first  published  work,  "Locomotive  Running 
and  Management,"  was  begun  while  he  was  running  a  loco- 
motive, and  was  made  up  entirely  from  personal  observation. 
It  has  repeatedly  been  revised  by  the  author  and  has  passed 
through  26  editions,  the  last  appearing  in  1915.  His  work 
on  "Firing  Locomotives"  has  been  translated  into  eight 
languages,  including  Chinese.  In  his  long  and  varied 
career  Doctor  Sinclair  has  been  a  pioneer  in  the  study  and 
development  of  many  practices  pertaining  to  locomotive  op- 
eration, which  have  now  become  well  established,  and  his  in- 
fluence will  long  be  felt  in  practical  railroad  operation. 

The  Whiting  Foundry  Equipment  Company,  Harvey,  HI., 
announces  changes  that  have  been  made  in  its  organization. 
The  following  men  have  left  the  company:  F.  A.  Rundle, 
general  superintendent;  C.  A.  Hardy,  sales  manager;  G.  R. 
Brandon  and  P.  A.  Dratz,  Chicago  representatives.  Samuel 
Moore,  formerly  general  manager  of  the  Bond  plant  of  the 
American  Radiator  Company,  is  now  general  superintendent 
and  the  company  will  be  represented  in  Chicago  by  George 
Ristine,  formerly  with  the  Pressed  Steel  Car  Company.  H.  A. 
Wolcott,  formerly  with  the  McMyler  Interstate  Company, 
Cleveland,  Ohio;  E.  V.  Brown  and  Walter  R.  Hans  have 
become  members  of  the  company's  engineering  staff. 

Dr.  Walter  V.   Turner 

Dr.  Walter  Victor  Turner,  manager  of  engineering  of  the 
Westinghouse  Air  Brake  Company,  died  at  the  Columbia 
Hospital,  Wilkinsburg,  Pa.,  Thursday  morning,  January  9. 

In  the  death  of  Doctor 
Turner  the  world  has 
lost  the  greatest  air 
brake  expert  of  the  age. 
Doctor  Turner  has  had 
a  most  unique  career, 
having  by  the  fate  of 
destiny  entered  on  a 
work  that  has  meant 
so  much  to  .\merican 
railroading.  He  was 
born  in  Epping  Forest, 
Essex  county,  England, 
April  3,  1866.  He  was 
in  the  wool  business 
in  that  country  and 
came  to  America  in 
1888  to  develop  his 
education  along  those 
lines.  He  was  secre- 
tary and  manager  of 
the  Lake  Ranch  Cattle  Company,  Raton,  N.  JL,  in  1893. 
In  1897  this  company  failed  and  Doctor  Turner  entered  the 
employ  of  the  Atchison,  Topeka  &  Santa  Fe  as  a  car  re- 
pairer. In  one  month  he  was  made  gang  foreman  and  three 
years  later  was  made  chief  inspector.  Having  previously 
become  interested  in  air  brake  apparatus  through  a  bad 
wreck  that  occurred  in  the  vicinity  of  his  home,  he  made  a 
very  careful  study  of  its  intricacies  in  his  new  position  and 
it  was  during  the  first  year  of  his  employ  that  he  developed 
his  first  air  brake  patent.  He  soon  gained  a  reputation  for 
proficiency  in  ajr  brakes  and  was  placed  in  charge  of  the 
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air  brake  instruction  car  on  that  road.  From  general  air 
brake  instructor  he  was  [jromoted  to  mechanical  instructor 
for  the  entire  system,  during  this  time  having  sold  22  patents 
to  the  \\'estinghouse  Air  Brake  Company. 

At  the  1902  convention  of  the  Air  Brake  Association, 
which  was  held  in  Pittsljurgh,  Doctor  Turner  was  offered 
a  position  with  the  Westinghouse  .\ir  Brake  Company,  but 
refused.  The  offer  was  repeated  again  at  the  1903  conven- 
tion and  in  November  of  that  year  arrangements  were  made 
between  the  Air  Brake  Company  and  the  Santa  Fe  to  loan 
Doctor  Turner  to  the  former.  That  arrangement  was  con- 
tinuously in  effect  to  the  time  of  his  death.  In  1907  he 
was  made  mechanical  engineer;  in  1910,  chief  engineer;  in 
1915,  assistant  manager,  and  in  1916,  manager  of  engin- 
eering. The  first  task  of  Doctor  Turner  with  the  Westing- 
house  Company  was  to  develop  the  A'  triple  valve,  of  which 
there  are  now  over  2,000,000  in  use.  By  his  untiring  energy 
and  ingenuity  the  art  of  braking  trains  has  developed  by 
leaps  and  Ijounds.  He  has  been  granted  over  400  patents 
and  a  hundred  or  more  are  still  pending.  Among  his  latest 
inventions  the  improved  empty  and  load  brake  and  the  elec- 
tro-pneumatic brake  stand  out  pre-eminently.  These  made 
possible  an  increase  of  300  per  cent,  in  the  capacity  of  the 
New  York  Subways.  Doctor  Turner  was  also  an  author, 
among  the  more  important  of  his  books  being  "Train  Con- 
trol— Its  Development  and  Effect  on  Transportation  Capa- 
city," which  was  published  in  two  volumes.  He  was  award- 
ed the  Longstreth  medal  in  1911  and  the  Elliott-Cresson 
medal  in  1912.  He  was  a  fellow  of  the  Royal  Society  of 
Arts,  England,  and  a  member  of  the  American  Society  of 
Mechanical  Engineers,  the  American  Electric  Raihvay  As- 
sociation, Franklin  Institute  (Philadelphia),  and  the  Penn- 
sylvania State  Chamber  of  Commerce.  The  degree,  "Doctor 
of  Engineering,"  was  conferred  on  Doctor  Turner  by  the 
University  of  Pittsburgh  in  1918. 

Doctor  Turner's  death  was  the  result  of  complications, 
among  them  being  enlargement  of  the  heart  and  Bright's 
disease.  He  was  injured  two  or  three  years  ago  in  an  auto- 
mobile accident,  to  which  he  attributed  his  condition.  He 
had  been  seriously  ill  since  the  middle  of  November.  He 
leaves  besides  his  widow,  a  married  son  and  daughter. 

William  I.  Thomson,  electrical  superintendent  of  the 
Safety  Car  Heating  &  Lighting  Company,  died  at  his  home 
in  Newark,  N.  J.,  on  December  10  of  pneumonia.  Mr. 
Thomson  was  prominent  in  the  field  of  railway  car  lighting 
engineering  for  many  years,  and  to  his  efforts  are  due  many 
important  developments  in  car  lighting  electrical  apparatus. 
He  was  born  in  Newark,  N.  J.,  June  26,  1876,  graduated 
from  Stevens  Institute  in  the  class  of  1897,  and  served  as 
chief  machinist  on  U.  S.  S.  Badger  during  the  Spanish- 
American  war.  He  was  instructor  in  applied  electricity  at 
Stevens  Institute  from  1897  to  1900,  and  after  working  in  the 
electrical  construction  department  of  the  Manhattan  Railway 
Company,  New  York,  for  two  years  he  went  to  the  Safety 
Car  Heating  &  Lighting  Company  in  1902. 

Fred  C.  J.  Dell  has  been  elected  secretary  of  the  National 
Railway  Appliance  Company,  New  York.  Mr.  Dell  has  act- 
ed in  the  capacity  of  secretary  to  the  president  of  the  com- 
pany for  the  past  two  years,  previous  to  which  time  he  was 
connected  with  the  American  Electric  Railway  Manufactur- 
ers' Association  as  assistant  to  the  secretary-treasurer.  He 
held  that  position  from  March,  1911,  to  May,  1916,  at  which 
time  he  resigned  to  assume  charge  of  the  detail  work  of  the 
e.xhibit  committee  for  the  1916  convention  of  the  American 
Electric  Railway  Association.  In  October,  1916,  he  was 
elected  secretar)'  of  the  American  Electric  Railwav  Manufac- 
turers' Association,  which  position  he  still  holds.  He  re- 
ceived his  early  training  in  the  office  of  the  vice-president  and 
general  manager  of  the  Interborough  Rapid  Transit  Com- 
pany, w'here  he  was  employed  for  a  period  of  seven  years. 
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Pneumatic  Hammer. — A  six-page  folder  describing  in 
detail  the  construction  and  operation  of  the  Barr  pneumatic 
high  speed  hammer  has  been  published  by  H.  Edsill  Barr, 
engineer,  Erie,  Pa. 

Tanks. — A  list  of  the  storage,  pressure,  car  tanks,  etc., 
for  sale  by  the  Walter  A.  Zelnicker  Supply  Company,  St. 
Louis,  Mo.,  with  the  dimensions  and  weight  of  each,  is 
published  in  bulletin  No.  252. 

Small  Tools. — Catalogue  No.  40,  listing  taps,  dies, 
screw  plates  and  reamers  manufactured  by  the  Greenfield 
Tap  &  Die  Corporation,  Greenfield,  Mass.,  has  been  issued 
by  this  company.  It  contains  288  pages,  in  which  sizes, 
prices,  dimensions  and  illustrations  are  given  in  convenient 
form. 

Tight  Rivets. — The  American  Flexible  Bolt  Company, 
New  York,  has  developed  a  new  type  of  rivet,  know-n  as  the 
American  rivet,  which  is  described  in  bulletin  No.  301.  It 
upsets  from  both  ends,  and  Ijccause  of  this  is  claimed  to  make 
a  tight  rivet.  Reproductions  of  actual  photographs  of  plates 
sectioned  for  the  purpose,  are  shown  to  illu.strate  this  point. 

Rome  Hollow  Staybolt  Iron. — Bulletin  No.  2  of  the 
Rome  Iron  Mills,  Inc.,  30  Church  street,  New  York,  enumer- 
ates the  advantages  of  Rome  hollow  staybolt  iron  and  bears 
out  a  claim  of  economy  with  figures  comparing  the  cost  of  this 
kind  of  staybolt  iron  per  engine  for  the  first  year  and  each 
succeeding  year,  and  the  ultimate  cost  of  solid  iron,  which 
must  be  drilled  and  frequently  tested. 

Rese.'Vting  Machines. — Bulletin  G-2,  recently  pul)lished 
by  the  Lagonda  Manufacturing  Company,  Springfield,  Ohio, 
describes  that  company's  electric,  air,  steam  and  water-driven 
reseating  machines  for  boiler  caps  and  headers.  These  ma- 
chines are  portable  and  are  especially  designed  for  use  on 
boilers  of  the  Babcock  &  Wilcox  type,  using  ground  joints 
between  caps  and  cap  seats  in  the  headers. 

Hoisting  Machinery. — The  equipment  manufactured  by 
the  Brown  Hoisting  Machinery  Company,  Cleveland,  Ohio, 
consisting  of  trolleys,  traveling  and  portable  cranes,  electric 
hoists,  etc.,  is  presented  in  a  complete  and  attractive  cata- 
logue. No.  D-1919,  containing  56  pages,  8^4  in.  by  11  in., 
and  over  100  illu.strations.  A  large  amount  of  data  is  also 
given  in  tabular  form  as  to  prices,  dimensions  and  clearances. 

Locomotive  Condulets. — The  Crouse-Hinds  Company, 
Syracuse,  N.  Y..  has  designed  several  new  condulets  for  use 
in  electric  headlight  wiring  on  steam  locomotives,  which  are 
listed  and  illustrated  in  bulletin  No.  1000-1.  A  plan  view 
and  side  elevation  of  a  locomotive  and  tender  wired  with 
conduit  and  condulets,  and  sectional  views  of  the  installa- 
tion are  shown  in  the  catalogue,  with  a  list  of  the  materials 
required.  These  drawings  are  complete  insofar  as  it  is 
possible  to  make  them  and  they  should  lie  of  value  to  any- 
one charged  with  the  work  of  installing  electric  headlights. 

Feedwater  Filter. — A  multiple  filtration  feedwater 
filter  and  grease  extractor  designed  for  power  plant  work 
and  manufactured  by  the  Lagonda  Manufacturing  Company, 
Springfield,  111.,  is  described  in  some  detail  in  Catalogue 
R,  issued  by  that  company.  This  is  a  compact,  self-con- 
tained unit  and  the  multiple  filtration  assures  thorough  clean- 
ing by  filtering  and  refiltering  the  water.  The  filtering 
element  may  be  easily  cleaned  and  used  repeatedly.  The 
catalogue  contains  a  number  of  illustrations  showing  the  con- 
struction of  the  filter  and  several  installations,  as  well  as  a 
table  of  dimensions. 


Volume  93 


February,  1919 


No.  2 


CONTENTS 


.EDITORIALS: 

Theimic    Syphons    for    Locomative    Fireboxes. 

Fundamentals    in    Autogenous    Welding 

Employn^cnt    of    Returning    Soldiers 

Patriotism   of    Belgian   Railway    Men 

Developments    in    Locomotive    Design 

Equipment    Standardization    in    England 

All  Sorts  of  Plans  for  the  Railroads........ 

New  Bocks   


COMMUNICATIONS: 

The    Subtlety    of    Standards 

■  GENERAL: 

Pennsylvania  Lines  2-10-2  Locomotive.. 
Recent  Papers  on  Fuel  Conservation... 
U.    S.    R.    A.    Mechanical    Department... 

New  Type  or  Locomotive  Firebox 

Standard  2-6-6-2   Tvpe  Locomotive 

Engine  Failures — Causes  and  Remedies. 
Railroad   Administration   News 


iCAR  DEPARTMENT: 

Standard    Passenger  Car   Equipment 

The   Standard    Refrigerator  Car 

Making  Box  Cars  Efficient  Grain  Carriers. 


5") 
59 
60 
60 
60 
61 
61 
61 


63 
66 
69 
71 
75 
77 
79 


81 
82 
84 


Lumber  for  Car  Construction 85 

AU-Steel   Coaches  for  the  Egyptian  State   Railways 88 

Annual  Report  of  I.  C.  C.   Bureau  of  Safety 89 

SHOP  PRACTICE: 

LTtilization  of  Waste  Heat   from   Blacksmith   Furnaces 91 

Reclaiming    Bull's-Eye    Lubricator   Glasses 92 

Loading  and  Glazing  of  Grinding  Wheels 92 

Safeguards    in    Railroad    Shops 93 

Air  Brake  Devices  at  Brainerd  .Shops 96 

Oxy..'\celylene   Welding    Problems    97 

Locomotive    Electric    Headlight    Wiring 100 

Fitting   Rocker   Shaft   Boxes lUi 

NEW    DEVICES: 

The    Elvln    Mechanical    Stoker 103 

Double   Suspension    Arch   for  Stationary    Boilers 106 

Heavv    Punch    and    Shear 106 

Parasite   Reservoir   Governor 107 

New  Motor  Drive  for  Double  Spindle  Shapers 107 

GENERAL   NEWS; 

Notes     108 

Meetings    and    Conventions 109 

Personal    Mention    110 

Supply  Trade    Notes 112 

Catalogues     114 


Thermic  Syphons 

for  Locomotive 

Fireboxes 


It  is  a  well-known  fact  that  firebo.x 
heating  surface  is  much  more  produc- 
tive as  a  steam  generating  medium  than 
any  other  part  of  the  boiler,  and  some 
.attempts  have  been  made  to  increase  the  tirebo.x  heating 
surface  by  using  a  horizontal  water  leg  in  place  of  a  brick 
.arch.  This  method  did  not  prove  successful,  due  to  the  fact 
ithat  it  provided  in  effect  a  cold  blanket  over  the  fuel  bed 
which  hindered  rather  than  aided  the  complete  combustion 
of  the  gases,  the  purpose  for  which  an  arch  is  used.  The 
■most  recent  development  along  this  line  is  that  of  the  thermic 
syphons,  which  are  described  elsewhere  in  this  issue.  They 
consist  of  two  triangular  water  legs  extending  down  from 
the  crown  sheet  to  the  throat.  The  tire  liricks  are  supported 
on  the  long  side  of  these  water  legs  and  the  syphons  form 
in  effect  three  combustion  chambers  above  the  arch.  Thus, 
the  additional  heating  surface  is  located  in  the  hottest  part 
of  the  firebox  and  divides  the  flame  into  three  sections,  thus 
increasing  its  total  radiating  surface.  With  these  water  legs 
placed  above  the  arch  the  combustion  of  the  gases  should 
be  far  enough  along  to  prevent  the  formation  of  soot  and 
smoke.  This  is  further  checked  by  the  incandescent  arch 
which  forms  one  side  of  each  of  the  three  chambers.  A 
much  larger  amount  of  radiant  heat  should  thus  be  absorbed 
from  the  burning  fuel  than  has  hitherto  been  possible  and 
as  the  amount  of  heaf  obtained  by  radiation  is  far  greater 
than  that  obtained  by  the  contact  of  the  hot  gases  with  the 
heating  surfaces,  a  greater  amount  of  heat  from  the  fuel  is 
utilized.  The  circulation  through  these  syphons  being  ex- 
ceedinglv  brisk  a  large  amount  of  heat  should  be  absorbed. 
This  not  only  increases  the  evaporating  efficiency  of  the 
firebox,  but  affects  the  entire  boiler,  as  better  circulation 
throughout  the  boiler  should  be  obtained.  The  fir.st  in- 
-stallafion  of  thermic  syphons  was  made  on  the  Chicago,  Mil- 
■waukee  &:  St.  Paul  about  six  months  ago  and  the  tests,  which 


are  reported  on  another  page,  show  that 
in  evaporative  efficiency  was  obtained. 


marked  increase 


Fundamentals 

in    Autogenous 

Welding 


The  development  of  both  oxy-acetylene 
and  electric  methods  of  welding  metals 
has  been  rapid  during  the  past  few 
years.  In  many  cases  all  that  was 
deemed  necessary  was  to  place  the  apparatus  in  the  operator's 
hands  and  after  a  perfunctory  course  of  instruction  set  him 
to  work  with  tiie  thought  that  w-elding  troubles  were  over. 
Many  roads  soon  found,  however,  that  there  is  much  to  learn 
in  the  handling  of  the  apparatus  if  successful  results  are  to 
be  obtained.  Some  roads  have  developed  far  more  rapidly 
than  others  and  are  doing  work  which  has  been  impossible 
on  other  roads.  The  chief  reason  for  this  is  that  they  have 
given  the  problem  very  careful  study  and  have  sought  to  get 
down  to  fundamentals.  They  soon  found  that  in  order  to 
get  good  work  and  to  weld  difficult  jobs  that  thorough  in- 
struction was  necessary  and  this  cannot  be  over-emphasized, 
for  the  possibilities  for  saving  money  by  these  methods  of 
welding  are  great  if  they  are  handled  properly. 

There  appears  elsewhere  in  this  issue  an  article  discussing 
some  fundamental  facts  regarding  the  oxy-acetylene  process, 
in  which  it  is  shown  that  there  are  right  and  wrong  methods 
of  handling  the  torch.  Of  particular  interest  is  the  analysis 
of  the  oxy-acetylene  flame  and  how  easy  it  is  by  the  improper 
manipulation  of  the  flame  to  make  a  soldering  rather  than  a 
welding  job:  also,  how  important  it  is  that  filler  materials 
of  proper  characteristics  should  be  used  in  order  to  obtain 
satisfactory  work.  It  is  these  things  that  must  be  carefully 
studied  in  the  handling  of  any  welding  process  if  success  is 
to  be  attained.  The  man  that  thoroughly  knows  the  sub- 
ject, knows  the  materials  with  which  he  works  and  how  to 
get  the  best  results  from  them,  is  the  one  who  will  make  the 
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greatest  saving  and  produce  the  best  work.  It  is  of  funda- 
mental importance  that  this  be  considered  in  any  attempt 
to  develop  autogenous  welders  in  railway  shops. 


Employment 

of  Returning 

Soldiers 


We  read  much  in  the  newspapers  con- 
cerning what  is  to  lie  done  with  the 
returning  soldiers.  Too  many  of  us 
look  upon  it  as  a  government  proposi- 
tion. To  a  certain  extent  it  is,  of  course,  but  to  a  very  large 
extent  it  is  up  to  every  individual  employer  of  men.  The 
government  should  so  regulate  the  affairs  of  the  country  that 
business  will  improve.  It  should  insist  that  every  one  of 
its  departments  that  involves  the  occupation  of  men  proceed 
with  the  necessary  construction  to  provide  markets  for  the 
materials  from  the  workshops  of  the  nation  and  to  provide 
labor  for  the  men.  It  is  not  doing  so  in  its  department  of 
railroad  administration — the  contrary  is  true.  Purchases 
are  held  down  to  a  minimum  in  spite  of  a  large  amount  of 
deferred  maintenance.  Attempts  have  been  made,  however, 
to  increase  the  opportunities  for  employment  on  the  railroads 
themselves  by  the  introduction  of  the  eight-hour  day,  which 
requires  three  shifts  in  24  hours  where  before  two  were  used. 
The  individual  employer  of  men  where  he  can  possibly 
justify  additions  to  his  forces  should  take  care  of  the  re- 
turning soldier  and  particularly  the  man  who  has  enrolled 
from  his  immediate  vicinity.  Justice  requires  that  this  be 
done.  Those  of  our  boys  who  do  come  back  have  served 
our  interests  well.  They  have  saved  our  nation  from  dis- 
grace and  sorrow.  Our  responsibility  to  them  does  not  cease 
with  their  disenrollmcnt  from  service.  Everj'one  must  seek 
to  make  their  re-entry  into  civil  life  a  success. 


Patriotism  of 

Belgian 
Railway   Men 


It  is  impossible  for  American  railroad 
men,  not  having  been  sulijected  to  the 
horrors  of  invasion  during  the  war, 
fully  to  appreciate  what  it  meant  to 
their  brothers  in  Belgium  and  northern  France.  We  might 
have  had  our  own  ideas  as  to  what  we  w'ould  have  done  in 
case  our  land  were  invaded  but  it  is  practically  impossible 
to  realize  what  it  would  mean  to  us.  .^n  interesting  side- 
light on  what  it  meant  to  the  railway  men  of  Belgium  and 
how  their  patriotism  was  put  to  test  is  vividly  given  in  an 
article  recently  published  in  the  Railway  Gazette  of  London. 
At  the  time  of  the  invasion  the  railway  engine  drivers  took 
as  many  locomotives  into  France  as  possible.  Comparatively 
few  mechanics,  however,  escaped  in  this  way  and  due  to  the 
congestion,  by  no  means  all  of  the  engines.  Those  that  were 
left  refused  to  carry  on  the  service.  At  first  German  em- 
ployees were  brought  into  the  country,  but  later  as  Ger- 
many's demand  for  men  grew  and  because  of  many  acci- 
dents caused  by  the  unfamiliarity  of  the  Germans  with  the 
peculiarities  of  the  road,  a  strong  endeavor  was  made  to  get 
the  Belgian  railway  men  to  work.  The  Germans  offered 
large  increases  in  wages  and  as  high  as  $10  a  day  to  the 
enginemen,  but  the  Belgians  steadfastly  refu.sed.  They  and 
their  families  were  told  that  they  would  be  deported  into 
Germany,  but  still  this  did  not  alter  their  attitude. 

Railway  officers  and  hundreds  of  men  were  put  in  prison, 
towns  were  penalized,  but  still  the  men  did  not  give  way. 
Throughout  1916  the  German  administration  in  Belgium 
took  even,'  step  to  increase  unemployment  with  a  view  of 
forcing  the  men  through  distress  to  work  in  Germany.  The 
railway  men,  however,  were  more  valuable  to  the  Germans 
in  Belgium  than  in  Germany  and  in.5tances  of  pressure 
Ijrought  to  bear  on  them,  which  amounted  to  regular  perse- 
cution, are  too  numerous  to  mention.  At  Toumai  the  railway 
men  were  condemned  to  four  months'  imprisonment  for  re- 
fusing to  work  on  German  engines.  Finding  them  equally 
obdurate  at  the  end  of  their  sentence  it  was  increased  to  a 


year's  imprisonment,  during  which  time  they  nearly  died 
of  hunger.  At  Brussels,  despite  threats  and  pleadings,  the 
railway  men  would  give  no  assistance  and  finally  the  Ger- 
mans ordered  the  banks  to  cease  any  payments  of  money  to 
their  wives  and  families,  the  men  being  deported  into  Ger- 
man}-, leaving  their  families  to  live  under  charity  or  to 
starve.  The  railway  men  resisted  to  the  end.  They  were 
true  to  their  countn,-  and  even  though  they  were  not  privi- 
leged to  fight  on  the  battlefield,  by  their  patriotism  and  re- 
fusing to  work  for  the  Germans,  they  served  their  country's 
cause  loyally,  despite  the  privations  and  persecutions  to 
which  they  were  subjected. 


Developments  '"  ''"^  issue  of  the  Railway  Mechan- 

ic Locomotive  'f"'   •E«^'"«''- /s   published  \   descrip- 

.  tion  of  two  of  the  most  recent  devel- 

^'"*°  opments  in  the  design  of  locomotives, 

both  of  which  are  intended  to  increase  the  efficiency  of  the 
machine  and  to  reduce  its  cost  of  operation.  Both  are  par- 
ticularly noteworthy  and  make  one  think  of  the  wonderful 
development  made  in  locomotive  design  and  locomotive  ac- 
cessories during  the  past  10  years.  Whence  have  these 
improvements  come?  Who  was  it  that  developed  them, 
engaging  the  best  talent  in  the  country  for  the  purpose  i" 
There  is  hardly  an  improved  mechanical  appliance  on  the 
locomotive  today  that  was  not  fostered  and  nurtured  and 
developed  lay  our  railway  supply  fraternity,  which  has  be- 
come a  tremendously  important  institution  in  the  railway 
field  of  this  country.  True,  many  of  the  embryonic  ideas 
were  obtained  from  railroad  men,  but  the  process  of  in- 
vestigation, study  and  development  has  been  carried  on  by 
the  supjjl}'  interests.  Their  incentive,  of  course,  is  profit, 
but  the  competition  has  been  so  keen  under  past  conditions 
that  they  have  liad  to  provide  a  product  with  real  merit  if 
they  had  any  hope  of  success.  Lender  this  competition  tliese 
products  have  been  developed  to  a  high  state  of  efficiency 
and  their  savings  in  the  cost  of  operation  have  been  such 
that  the  railroads  have  found  it  profitaljle  to  buy  them.  To 
be  sure  the  railroads  have  co-operated  with  the  supply  com- 
panies in  working  out  the  designs  to  a  logical  conclusion 
by  placing  a  sufficient  number  in  operation  so  that  tlie  weak 
points  might  be  determined  and  corrected. 

The  manufacturers  of  these  devices  have  had  under  pri- 
vate ownership  an  open  and  scattered  field,  so  that  if  a 
group  of  men  on  one  railroad  could  not  be  convinced  that 
the  device  was  worth  trjdng,  there  was  still  plenty  of 
opportunity  for  convincing  others,  where,  perhaps,  operating 
and  maintenance  conditions  were  more  favoralile,  and  there 
were  very  few  meritorious  devices  that  did  not  find  an  open- 
ing on  some  road  in  the  United  States.  Under  government 
control  these  manufacturers  have  but  one  chance  to  get 
their  devices  tried,  and  that  rests  with  a  central  committee 
at  Washington  which,  with  such  a  large  task  before  it, 
would  naturally  become  over  conservative.  It  is  evident, 
therefore,  that  with  this  greatly  narrowed  field  it  will  be 
far  more  difficult  to  introduce  and  develop  improvements 
than  was  formerly  the  case.  In  order  to  get  an  idea  of  our 
condition  10  years  hence,  under  the  existing  conditions, 
one  has  but  to  think  of  what  has  been  accomplished  during 
the  past  10  years  under  private  management.  Would  we 
have  had  the  air  brakes  we  have  today?  Would  the  brick 
arch  have  been  in  such  extended  use  as  it  is  today?  Would 
an  attempt  have  been  made  to  introduce  feedwater  heaters, 
reverse  gears,  stokers,  superheaters  and  the  many  other  note- 
worthy improvements  which  have  met  with  success?  Does 
this  nation  realize  what  an  important  factor  the  railway 
supply  interests  have  been  in  the  development  of  railway 
equipment?  To  remove  their  incentive  for  further  develop- 
ment and  to  make  it  more  difficult  for  them  to  introduce 
improved  devices  will  seriously  retard  further  growth. 
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Equipment 

Standardization 

in  England 


As  in  the  United  States  the  germ  of 
standardization  has  taken  root  in 
Enghind.  Sir  John  A.  F.  Aspinall, 
general  manager  of  the  Lancashire  & 
Yorkshire  Railway,  in  a  presidential  address  to  the  Institu- 
tion of  Civil  Engineers,  strongly  opposed  this  tendency.  The 
conditions  in  England  are  somewhat  like  those  of  the  United 
States  as  far  as  the  necessity  for  having  several  designs  of 
locomotives  to  meet  the  physical  conditions  is  concerned. 
They  are  unlike  the  United  States  in  that  a  comparatively 
small  amount  of  equipment  was  interchanged  between  the 
roads  before  the  war.  There  has  been,  therefore,  no  demand 
for  standardized  details  of  construction  as  there  has  been  in 
this  country.  Sir  John,  how'ever,  appreciates  the  possibility 
of  standardizing  to  this  extent,  but  argues  strongly  against 
extreme  standardization. 

Assuming  that  the  possibility  of  seven  types  might  serve 
the  recjuirements  of  the  English  roads  he  calls  attention  to 
the  fact  that  diese  types  will  have  to  be  split  up  into  various 
classes  to  enable  them  to  deal  with  the  work  in  all  parts  of 
the  country  without  reducing  loads.  But  he  says,  "Assuming 
that  the  seven  tjpes  will  do  all  the  work,  tlie  question  of 
maintaining  those  types  for  a  long  period  of  years  depends 
on  the  march  of  progress;  and  if  you  look  back  over  a  series 
of  years  you  will  find  that  each  period  of,  say,  10  years  on 
some  lines  and  15  years  on  others,  calls  for  great  changes  in 
the  locomotive  brought  about  by  changes  in  traffic  condi- 
tions." Thus  he  goes  on  to  show  that  the  number  of  clas.ses 
must  be  increased  in  the  future,  for  true  economy  demands 
that  the  machines  be  kept  absolutely  up  to  date. 

The  individual  railway  companies  have,  as  in  this  country, 
developed  an  admirable  system  of  duplication  which  it  would 
be  very  costly  to  change  and  he  points  out  that  inasmuch  as 
it  would  be  impracticable  absolutely  to  replace  the  present 
designs  with  standard  designs,  the  transition  period  would 
at  least  extend  over  25  years.  This  will  be  very  expensive — 
"As  the  money  to  be  saved  on  new  construction  will  be  trivial 
and  will  be  much  more  than  wiped  out  by  the  interest  on 
the  greatly  increased  value  of  stores  at  workshops  and  out- 
door locomotive  sheds,  necessitated  by  the  introduction  of 
new  parts."  He  quoted  the  address  of  Alba  B.  Johnson,* 
president  of  the  Baldwin  Locomotive  Works,  before  the 
Chamber  of  Commerce  last  year  and  finds  confirmation  of 
Mr.  Johnson's  views  in  the  growth  of  locomotive  power  in 
the  United  States  during  the  past  15  years.  In  speaking  of 
standardization  as  a  bar  to  progress  he  says: 

"In  pressing  forward  the  all-important  question  of  the 
further  standardization  of  parts,  nothing  should  be  done  to 
prevent  the  acceptance  of  new  ideas  whicli  tend  toward  the 
improvement  of  conditions  and  the  economy  of  operation, 
though  a  nicely  balanced  judgment  will  often  be  required  to 
decide  between  the  acceptance  of  some  excellent  new  idea  and 
the  economy  to  be  maintained  by  the  retention  of  parts  which 
are  absolutely  interchangeable. 

"In  the  world  of  mechanism  there  can  be  no  finality,  and 
we  ought  not  to  look  forward  to  finality  if  we  are  to  keep 
pace  with  other  nations.  The  brightest  ideas  of  many  minds 
may  easily  be  killed  by  over-standardization,  and  one  has 
but  to  look  at  the  motor  car  industry  to  see  how  the  inventive 
brains  of  many  of  our  countrymen  have  been  stimulated  by 
the  varied  requirements  of  motor  travel  to  produce  some  of 
the  most  beautiful  mechanism  in  a  number  of  forms,  many 
of  special  engineering  merit.  One  treml^les  to  think  how 
the  too  enthusiastic  theoretical  standardizer  could  in  this 
case  have  put  a  stop  to  practical  progress,  and  sterilized  the 
best  efforts  in  this  great  modern  industry,  while  the  well 
thought  out  standardization  of  many  details  and  minor  parts 
has  helped  the  manufacturer  to  purchase  parts  in  a  com- 
petitive market." 

"See  Ra-hvay   Merltan'Cpt  Fngincer.  May.   1918.  page  246. 


It  is  exceedingly  interesting  to  read  the  opinion  of  so  great 
a  man  as  our  neighbor  across  the  sea  on  this  tremendouslv 
important  problem.  It  coincides  with  the  thoughts  of  our 
ablest  men  in  this  country.  We  have  only  to  think  where  we 
would  be  today  had  standardization  as  it  was  promulgated 
the  first  of  last  year  been  enforced  10  years  ago  to  realize 
where  we  will  be  10  years  from  now  if  the  present  plan  of 
the  Railroad  Administration  persists. 


All  Sorts  of 

Plans  for  the 

Railroads 


Twice  before,  in  recent  history,  rail- 
road men,  bankers,  politicians  and 
shippers  have  had  an  opportunity  to 
air  their  theories  of  railroad  regulation. 
Once,  in  1914,  before  the  Hadley  commission,  and  once,  in 
1916-17,  before  the  Newlands  committee,  but  never  before 
lias  there  been  such  an  opportunity  as  at  present  for  general 
publicity  for  different  theories  of  railroad  regulation.  Dur- 
ing the  entire  month  of  January  the  Interstate  and  Foreign 
Commerce  Conmiittee  of  the  Senate  was  in  session,  hearing 
whomsoever  could  speak  with  some  show  of  authority  on  this 
question.  Probably  the  most  important  testimony  was  that 
given  by  the  Interstate  Commerce  Commission,  the  counsel 
and  representatives  of  the  railway  executives,  and  the  repre- 
sentatives of  the  Association  of  Owners  of  Railroad  Securi- 
ties. Naturally,  the  Interstate  Commerce  Commission  was 
for  an  extension  and  a  continuation  of  its  authority  with 
the  right  to  fix  minimum  as  well  as  maximum  rates  and  to 
pass  upon  new  issues  of  railroad  securities. 

The  outstanding  feature  of  the  railway  executives'  plan 
was  the  creation  of  a  new  cabinet  office  with  a  secretary  of 
transportation  to  fill  this  office.  His  duties  would  be  that 
of  assuming  the  responsibility  for  adequacy  of  rates.  In  ad- 
dition, railroad  companies  would  be  permitted  to  incorporate 
under  federal  laws  instead  of  state  laws,  and  federal  regula- 
tion would  be  substituted  for  state  regulation. 

The  Association  of  Owners  of  Railroad  Securities,  which 
is  an  association  formed  by  S.  Davies  Warfield,  president  of 
the  Continental  Trust  Company  of  Baltimore,  with  a  mem- 
bership consisting  of  insurance  company  officers,  savings 
bank  officers,  etc.,  is  opposed  to  the  secretary  of  transporta- 
tion idea  and  to  federal  incorporation,  but  wants  a  law 
passed  which  will  guarantee  to  the  railroads  rates  sufficient 
to  yield  a  minimum  fixed  return  on  their  securities. 

It  will  be  seen  that  in  all  of  these  plans,  the  maintenance 
of  healthy  competition  is  essential.  In  other  words,  the  dream 
nf  economies  under  a  unified  railroad  administration  is  ap- 
parently recognized  as  a  dream  by  nearly  all  the  classes  of 
men  wdio  are  giving  their  views  to  the  Senate  committee. 
Even  Clifford  Thome,  representing  various  shippers,  is  op- 
posed to  government  ownership  and  government  operation. 
Only  Mr.  McAdoo  and  his  successor  in  office.  Walker  D. 
Hines,  continue  to  urge  retention  of  the  roads  by  the  govern- 
ment for  five  years.  The  retirement  of  William  G.  McAdoo 
as  director  general,  and  the  assumption  of  that  office  by  the 
former  assistant  director  general.  Walker  D.  Hines,  was  ef- 
fected without  any  immediately  apparent  change  in  policy  of 
the  Railroad  Administration.  Mr.  Hines  takes  up  the  task 
of  urging  a  five-year  retention  of  the  roads  in  the  same  vig- 
orous spirit  that  Mr.  McAdoo  gave  to  it. 

NEW    BOOKS 

Prorcc<iiitr,s  of  the  Tra-'eling  Engineers'  Association.  Efiiteil  by  W.  O. 
Thompson,  secretary.  478  pages,  6  in.  by  8"^  in.,  illustrated,  bound 
in  leather.  Published  by  the  association,  W.  O.  Tliompson,  secretary, 
care   of  general  offices,    New  York  Central.  Cleveland,   Ohio.      Price  $1. 

This  is  the  official  report  of  the  twenty-sixth  annual  meet- 
ing of  the  Traveling  Engineers'  Association,  held  in  Chicago 
September  last,  which  was  one  of  the  most  successful  con- 
ventions ever  held  by  this  association.  The  subjects  dis- 
cussed covered  particularly  the  duties  of  traveling  engineers 
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.and  the  opportunities  tliey  had  for  helping  the  nation  win 
the  war.  Fuel  economy  was  practically  the  keynote  of  the 
entire  convention,  and  much  valualile  information  was  pre- 
sented on  this  subject.  Several  interesting  subjects  of  more 
technical  interest  were  discussed,  among  them  being  proper 
■maintenance  of  locomotives,  superheater  performance,  im- 
provement in  the  air  brake  service  and  maintenance,  loco- 
motive calj  and  cab  fittings  on  modern  locomotives,  and  en- 
•gine  failures.  This  volume  contains  an  address  by  Frank 
McManamy,  assistant  director  of  operation.  United  States 
Railroad  Administration,  outlining  the  importance  of  the 
duties  of  the  traveling  engineer,  and  a  paper  on  "The  Rail- 
ways in  the  War,"  by  Samuel  O.  Dunn,  editor  of  the  Rail- 
■way  Age.  Eugene  McAuliffe,  manager  of  the  Fuel  Conserva- 
tion Section,  presented  a  paper  on  railway  fuel  conservation. 


\<iff,;-.:x  ■-■<.'■- 


C  O  M  MUNI  C  A  r  I  O  N  8 


iM 


The  Slarrett  Book  for  Machiinsts'  Apprentices,  By  Howard  P.  Fairfield, 
assistant  professor  machine  construction,  Worcester  Polytechnic  Insti- 
tute, and  Carl  S.  Dow.  S.B.,  editor-in-chief  Practical  Mechanical 
Engineering  and  Practical  Shop  Work.  Fourth  edition.  176  pages, 
illustrated,  AYt  in,  by  7  in.,  hound  in  leather.  Published  by  the  L.  S. 
Starrett  Company,   Athel.   Mass.      Price    SO  cents. 

"While  this  book  is  essentially  for  the  apprentice  rather  than 
■tlie  e.xpert  machinist,  many  machinists  will  find  it  of  much  in- 
terest and  value,  as  it  is  intended  to  answer  questions  as  to 
"how  to  do  the  everyday  work  of  the  average  machine  shop. 
The  aim  in  preparing  the  book  was  to  select  the  ele- 
mentary features  most  essential  to  the  advancement  of  ma- 
chinists' apprentices  and  students  in  technical  and  manual 
-training  schools.  It  is  intended  to  give  a  portion  of  the  in- 
struction ordinarily  given  by  the  teacher  or  by  more  experi- 
enced machinists  and  will  also  serve  as  a  reference  book  for 
data  not  to  be  memorized.  The  different  classes  of  work 
are  taken  up  separately;  the  most  common  errors  are  pointed 
out  and  the  correct  practice  indicated.  Attention  is  given 
-to  the  proper  use  and  care  of  tools,  the  reading  of  micrometers 
and  verniers,  bench  work,  lathes  and  lathe  tools,  grinding, 
telts,  gears,  etc.  Distribution  is  being  made  exclusively 
through  the  hardware  dealers  handling  Starrett  tools. 


v4ii  In-cstigalion  of  Twist  Drills.  Ry  Bruce  W.  Benedict  and  W.  Penn 
Lui<ens.  139  pages,  illustrated,  6  in.  by  9  in.  Bound  in  paper. 
Published  by  the  Engineering  Experiment  Station  of  the  University  of 
Illinois,  Urbana,  111. 

This  bulletin  contains  an  account  of  a  series  of  experiments 
to  disclose  certain  facts  regarding  the  performance  of  metal 
drills.  One-inch  drills  of  several  standard  makes,  and  cast 
iron  test  blocks  made  in  the  shop  laboratories,  were  used. 
The  power  required  for  different  speeds  and  rates  of  feed 
was  noted  in  all  tests  and  the  thrust  and  torque  of  the  drill 
w'ere  recorded  by  special  dynamometers.  The  economical 
lielix  angle,  point  angle,  clearance  angle,  speed  and  feed  were 
determined,  and  the  effect  of  pilot  holes  was  shown. 

Some  of  the  more  important  points  brought  out  by  the  in- 
vestigation are  the  following:  The  lowest  power  consump- 
tion was  attained  with  helix  angles  from  35  to  40  deg.,  while 
in  cast  iron  an  angle  of  30  to  35  deg.  gave  the  best  average 
endurance.  For  drilling  holes  at  depths  of  more  than  3  in. 
a  drill  with  a  large  helix  angle  gives  the  l>est  results.  In 
general  a  point  angle  of  al:iout  110  deg.  seems  more  satis- 
factory than  the  usual  angle  of  118  deg.  A  peripheral 
-clearance  of  6  or  7  deg.  showed  the  maximum  endurance. 
An  edge  angle  of  130  deg.  is  recommended  for  all  but  the 
lieaviest  feeds.  This  angle  may  be  decreased  for  light  feeds 
and  increased  for  heavy  feeds.  Drills  with  concave  cutting 
«dges  and  large  chip  spaces  showed  the  lowest  power  con- 
sumption and  the  greatest  endurance.  The  endurance  of  a 
drill  may  be  increased  from  three  to  ten  times  by  simply 
rounding  the  sharp  corners  at  the  edge.  This  has  the  effect 
of  preventing  the  corners  from  burning. 

Bulletin  No.  103  may  be  had  gratis  from  the  Engineering 
E.xperiment  Station,  University  of  Illinois,  Urbana,  111. 


THE  SUBTLETY  OF  STANDARDS 

Louisville.    Ky. 

To  THE  Editor: 

There  is  scarcely  a  word  more  heavily  laden  with  deceit 
than  that  of  STANDARD.  Its  meaning  is  sadly  misinter- 
preted even  by  men  of  intelligence.  It  convejs  to  the  lay 
mind  that  something  long  in  dispute  and  unsettled  has  been 
agreed  upon.  We  think  of  it  as  something  carefully  worked 
over,  hammered  and  boiled  down  until  nothing  remains  but 
the  essence.  It  suggests  a  sj-stem  or  device  or  a  method  which 
may  be  followed  by  the  unknowing  and  assumes  tliat  that 
which  has  long  been  in  a  state  of  unrest  and  turmoil  is 
forever  out  of  the  way,  pigeon-holed,  ticketed  and  labeled 
and  finished.  Tamper  with  what  you  may,  criticise 
as  you  feel  disposed,  but  keep  away  from  that  which  is  im- 
mobile, permanent,  fi.xed— OUR  STANDARD.  Whose 
Standard  ? 

While  investigating  one  of  our  big  new  U.  S.  Standard 
Mikado  engines,  I  found  the  throttle  lever  altogether  too 
short  for  easy  handling  for  the  average  engineer.  Cab  fit- 
tings and  their  proper  location  are  among  our  most  trouble- 
some things  for  the  reason  that  no  two  men  will  agree  as 
to  the  exact  location  of  anything.  It  has  been  our  plan  to 
take  several  opinions  under  advisement  and,  by  pooling  the 
ideas,  select  the  best  average  and  go  ahead.  By  this  means 
we  think  we  have  attained  a  fair  degree  of  success  and  our 
calj  arrangement  is  said  to  be  good,  in  fact  so  much  so  that 
we  are  occasionally  beguiled  into  speaking  of  it  as  "our" 
Standard. 

As  a  matter  of  fact  everj-  new  engine  suggests  modifications 
of  one  kind  or  another,  and  in  riding  with  our  men  from 
point  to  point  we  get  information  regarding  cab  fittings  and 
fixtures  which  cannot  be  had  in  any  other  way.  Our  cab 
arrangement  is  excellent,  for  our  engines  and  our  men  are 
pleased  with  it,  but  under  no  circumstances  would  we  say 
it  is  adaptable  to  ever)'  railroad.  Our  house  appears  to  be 
in  order  and  we  like  our  furniture,  then  why  should  we  dis- 
card that  whicji  suits  a  majority  of  our  operators  to  adopt 
a  doubtful  design  of  another's  invention?  Standard  Prac- 
tice data  are  useful,  very  useful,  but  they  must  not  be  sub- 
stituted absolutely  for  an  experience  which  has  proven  its 
practice. 

"Just  as  soon  as  we  have  become  accustomed  to  the  new 
order  of  things  we  may  like  the  Standard  better,"  I  hear  some 
one  say.  Not  so.  It  is  impossible  to  get  used  to  a  short 
throttle  lever  and  equally  impossible  to  do  one's  best  with  an 
inconvenient  arrangement  of  cab  fittings.  Whose  business 
is  it  to  correct  these  things  and  see  that  they  do  not  appear 
on  the  next  lot  of  engines?  Which  of  the  manufacturers 
will  take  the  pains  incident  to  obtaining  the  information 
it  has  taken  us  years  to  accumulate?  Whose  standard  is  it 
that  we  are  tn-ing  to  swallow  without  making  faces?  The 
deceitfulness  of  riches  is  not  to  be  compared  witli  the  de- 
ception lurking  in  the  word  "Standard." 

It  has  gotten  some  of  us  into  ten  or  fifteen  years  of  extra 
trouble  which  we  will  doubtless  pass  on  to  our  successors, 
an  unwelcome  heritage.  We  can  hardly  hope  to  outlive  it. 
Tho.se  "three  reasons  *  for  standardizing  locomotives"  is  the 
strongest  possible  testimony  to  the  subtlety  of  the  word 
which  seems  to  have  tricked  a  lot  of  old  heads  into  thinking 
that  the  impossible  might  be  pulled  once  anyhow  on  the  un- 
suspecting. 

Millard  F.  Cox. 

*See  Railway  Mechanical  Engineer  of  January,  1919,  page  2. 


Pennsylvania  Lines  2-10-2  Locomotive 

New  Features  Include  Four  Point  Suspension  Sys- 
tem, Two  Radial  Axles  and  Road  or  Switching  Pilot 


THE  Pennsylvania  Lines  West  of  Pittsburgh  have  re- 
cently received   from  the  American  Locomotive  Com- 
pany several  locomotives  of  the  2-10-2  type  which  are 
notable  for  two  reasons.    The  total  weight  is  greater  than  for 
any  engines  of  this  type  previously  built,  and  yet  they  are 
able  to  operate  on  23  deg.  curves.  Although  these  locomotives 


traffic  conditions  demanded  heavier  motive  power  it  was 
felt  that  the  increase  in  tractive  effort  which  would  be 
secured  with  the  Mikado  type  would  be  so  slight  that  it 
was  best  to  go  to  the  use  of  five  driving  a.xles.  This 
2-10-2  type,  which  is  known  in  the  company's  classification 
as   the   N-ls,   was   therefore   designed.      Orders   have   been 


Sections   of    Pennsylvania    Lines    West   2-10-2   Type    Locomotive 


are  extremely  heavy  they  are  in  service  on  a  division  with 
low  gradesy  All  that  have  been  received  thus  far  are  on  the 
lines  runnmg  from  Conway  Yard,  near  Pittsburgh,  Pa.,  to 
Ashtabula,  O.,  and  Erie,  Pa.  The  majority  of  the  traffic 
being  handled  is  ore  moving  from  Ashtabula  to  Conway  and 
coal  from  Conway  to  Ashtabula.  The  ruling  grade  on  this 
line  is  0.3  per  cent,  and  the  engines  are  handling  approxi- 


placed  with  the  American  Locomotive  Company  for  35  of 
these  locomotives,  and  25  are  to  be  built  at  the  Baldwin 
Locomotive  Works. 

Locomotives  with  five  coupled  pairs  of  driving  wheels  and 
a  lateral  motion  driving  box  on  the  front  axle  cannot  traverse 
curves  sharper  than  16  deg.  In  order  to  enaljle  these  engines 
to  pass  23  deg.  curves  both  the  front  and  rear  drivers  are 


2-10-2  Type  Locomotive  for  the  Pennsylvania   Lines  V^/est 


mately  85  loaded  ore  cars.  The  locomotives  have  a  rating 
of  7,100  adjusted  tons  which  amounts  to  about  6,000  actual 
tons. 

The  Consolidation  type  has  long  been  the  standard  for 
freight  service  on  the  Pennsylvania  Lines  West  of  Pittsburgh. 
The  recent  designs  develop>ed  practically  the  limit  of  the 
tractive  effort  obtainable  with  four  driving  a.xles.     As  the 


fitted  with  the  Woodward  floating  axle.  The  tires  on  these 
wheels  are  set  53  J^  in.  apart,  and  the  main  driving  wheels 
have  blind  tires.  In  order  to  permit  of  coupling  on  sharp 
curves  a  pilot  drawbar  with  a  long  shank  is  used  and  the 
pilot  beam  casting  is  cored  out  where  the  coupler  enters,  so 
that  it  can  swing  some  distance  on  either  side  of  the  center 
line. 
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While  designed  primarily  as  a  road  engine  this  type  is  well 
adapted  for  use  in  hump  yard  service.  A  unique  design  of 
cast  steel  road  and  switching  pilot  worked  out  by  representa- 
tives of  the  Pennsylvania  Lines  \\'est  has  been  applied  which 
makes  it  possible  to  use  the  engine  in  either  service  without 
the  delay  incident  to  removing  the  pilot  and  appl\ing  foot- 
Doards  or  vice  versa.  Details  of  tlie  pilot  are  shown  in  one  ot 
the  illustrations. 

The  equalizing  system  is  a  very-  unusual  departure  from 
standard  .American  practice.  Instead  of  the  three  point  sus- 
pension introduced  by  Eastwick  &  Harrison  in  ISoS,  which 
has  been  universally  used  in  this  country  for  many  years,  a 
four-point  suspension  has  been  adopted.  The  leading  truck 
is  equalized  with  the  front  pair  of  driving  wheels,  the  three 
center  pairs  of  driving  wheels  on  each  side  are  equalized 
together  and  the  rear  pair  of  drivers  are  equalized  with  the 
trailing  truck. 

The  valve  motion  which  is  of  the  Walschaert  t)-pe,  has  an 
extremely  long  travel.  While  a  full  gear  travel  of  seven 
inches  has  usually  been  considered  the  nia.ximum  tliat  could 
be  attained  with  this  type  of  valve  motion  the  design  used  on 
these  engines  gives  a  travel  of  8J^  in.  The  long  travel  is 
secured  without  e.xcessive  angularity  by  the  use  of  a  long  ra- 
dius rod  and  a  long  link  combined  with  an  eccentric  crank 
of  large  throw.  A  similar  arrangement  has  been  in  use  for 
some  time  on  a  Consolidation  locomotive,  and  the  results  ob- 
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Back    End    Main    Rod;    Pennsylvania    Lines   West   2-10-2   Locomotive 

tained  have  demonstrated  that  the  theoretical  advantage  of 
the  long  travel  is  borne  out  in  actual  practice.  The  steam  lap 
of  tlie  valve  is  l/g  in.  and  the  lead  '4  in.  The  14-in.  piston 
valve  has  a  long  spool  and  the  passages  to  the  cylinder  are 
made  as  short  and  direct  as  possible.  The  cylinders,  which 
are  .lO  in.  in  diameter  w'tli  a  .li-m.  stroke,  have  a  Z-shaped 
piston  with  a  cast  steel  center  ana  a  cast  iron  bull  ring.  The 
cylinder  lubrication  is  effected  by  a  two-feed  force  feed  lubri- 
cator which  is  attached  to  the  left  steam  chest.  A  two- 
feed  hydrostatic  lubricator  located  in  the  cab  is  provided 
to  supply  oil  to  the  air  pumps  and  the  cylinders  of  the 
stoker  engine. 

The  boiler  has  been  designed  with  a  view  to  seciu-ing  ade- 
quate firebo.x  volume,  and  a  large  fire  area  tlirough  the  "tubes. 
The  firebo-\  is  fitted  with  a  brick  arch  and  has  a  combustion 
chamber  approximately  5   ft.  long.     There  are  54  flues  of 
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5J/2  in.  diameter,  and  196  tubes  2J/2  in.  in  diameter.  While 
the  total  heating  surface  is  decreased  by  the  use  of  the  larger 
tubes,  experiments  have  demonstrated  that  as  tubes  are 
lengthened  beyond  a  certain  point  tlie  evaporation  does  not 
increase  proportionately.  The  most  desirable  ratio  of  length 
to  internal  diameter  is  approximately  100,  and  by  using  lyz 
in.  tubes  this  ratio  is  secured.  Although  the  locomotives  are 
now  operating  with  a  boiler  pressure  of  205  lb.,  the  boiler 
is  designed  to  carry  250  lb.  The  weight  on  the  driving 
wheels  is  sufficient  to  permit  of  securing  additional  tractive 
effort,  still  maintaining  a  satisfactory  factor  of  adhesion.  The 
Crawford  underfeed  stoker  is  applied  to  these  locomotives. 
The  driving  cylinder  is  placed  in  inclined  position  on  the 
left  side  of  the  engine. 

The  location  of  the  main  reservoirs  presented  a  difficult 
problem.  It  wa.'^  finally  decided  to  place  a  .lO-in.  dianuler 
reser\'oir  ahead  of  the  cylinder  saddle.  The  braces  leading 
from  the  smoke  box  to  the  frame  are  steel  castings,  which  also 
serve  to  support  the  reservoir.      A   three-rung  ladder  leads 


Weight  of  engine  and  tender  in  working  order 642,400  lb. 

Wheel  base,    driving 22   ft    2  in. 

Wheel  base,  total    41    (t.    W'/t   in. 

Wheel  base,  engine  and  tender 82  ft.  7\i   in. 

Ratios 

Weight  on  drivers  -^  tractive  effort 4.34 

Total  weight  -^   tractive  effort _ 5,38 

Tractive  effort   X    diatn.   drivers  -^  equivalent  heating  surface" 701.67 

Equivalent  heating  surface*    ~    grate  area 89.4 

I'irebox  heating  surface  -^   equivalent  healing  surface,*  per  cent 5.21 

'Veight  on  drivers   -H   equivalent  heating  surface* 49.1 

Total   weight  -^    equivalent  heating  surface* 60.9 

\olume  both   cylinders 26.18    cu.  ft. 

Kquivalent  heating  surface*    •—  vol.  cylinders 273.1 

Crate  area  -^  vol.  cylinders 3.06 

Cylinders 

Kind    Simple 

Diameter  and  stroke ; 30  in.  by  32  in. 

Valves 

Kind     Piston 

Diameter    14  in. 

Greatest    travel     SVi   in. 

Outside   lap    ,; 1  !^  in. 

Inside  clearance    '/^   in. 

Lead  in  full  gear %   in. 
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Cast  Steel    Pilot  for   Both   Road   and  Yard   Service 


from  the  pilot  beam  to  the  rumiing  board.  The  air  piping  is 
arranged  under  tlie  running  board  bracket,  which  is  designed 
especially  to  receive  it.  Two  sets  of  13-in.  bv  12-in.  brake 
cylinders  are  set  between  the  first  and  second  drivers,  both 
working  on  the  same  levers  and  operating  the  shoes  on  all  five 
pairs  of  driviiif^  wheels.  An  8'_>-in.  cross  compound  com- 
pressor is  used.  Among  the  specialties  applied  are  Pyle  Na- 
tional headlight,  Commonwealth  locomotive  cradle,  and  Delta 
trailing  truck,  Ragonnet  power  reverse  gear,  and  li;'rco 
flexible  joints. 

The  principal  dimensions  and  ratios  of  the  locomotives  are 
as  follows: 

General   Data 

Gage    4    ft.    Syi   in. 

Service    Freight 

Fuel    Bit.  coal 

Tractive    eflfort 80,942  lb. 

Weipht  in   working  order 435.400  lb. 

Weight    on    drivers 351.300  lb. 

Weight   01    le.Ttling   truck 23,100  lb. 

Weight  on  trailing  truck 61.000  lb. 


Wheels 

Driving,    diameter  over  tires 62  in. 

Driving,  thickness  of  tires '......'.  '.3'/:  in' 

Driving  journals,  main,  diameter  and  length li^  in.  by  IS  in 

Driving  journals,  others,  diameter  and  length 11  in!  by  15  in! 

Engine  truck  wheels,   diameter 33  Jn' 

ICngine  truck,  journals    6^"  "in. 'by  12  in! 

Trailing  truck  wheels,    diameter 35  in 

Trailing  truck,  journals    7ji^    in!  *by'  13^  {„! 

Boiler 

?*yl^   Conical  Belpaire  firebox 

Working  pressure 1205  lb.  per  so.  in. 

Outside   diameter    of  first  nng 90  '/^    in. 

Firebox,   length  and  width 80  in!  by   144  in! 

Firebox  plates,   thickness — 

„.     .  Back  and  sides  H   in.,  crown   t\  in.,   throat  }/i   in.,  tube  A  in. 

rirebox,  water  space    6  in. 

Tubes,  number  and  outside  diameter ". .  .196\  2l^   in! 

Flues,  number  and  outside  diameter 54'  554   in' 

Tubes  and  flues,   length 20  'ft. '  10^   in! 

Heating  surface,  tubes  and  flues 4,302  sq    ft. 

Heating  surfa'-.t,   firebox,   including  arch   tubes 423  sq    ft 

Heating  surface,    total 4.725  sq.   ft. 

Superheater    heating    surface l!618  sq    ft' 

Equivalent    heating    surface* 1 7152  sq     ft! 

Grate    area .'.go  sq!  ft. 

Center  of  boiler  above  rail 10  ft.    1%   in. 
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Tender 

Tank    Rectangular  water  bottom 

Frame    Cast    steel 

Weight    207,000  lb. 

Wheels,    diameter    33  in. 

Journals,  diameter  and  length 6  in.   by   11    in. 


Water  capacity  1 0,000  gal. 

Coal  capacity   20  tons 


"Equivalent    heating   surface    ■=    total 
times    the    superheating    surface. 

tDesigned  to  carry  250  lb.   per  sq.  in. 


aporative    heating 


rface    +    1.5 


Recent  Papers  on  Fuel  Conservation 

Abstracts   of    Railway    Club    Papers    Prepared   by 
Fuel  Experts  Describing  Methods  for  Saving  Coal 


PAPERS  on  fuel  conservation  were  presented  recently  at 
the  New  England  Railroad  Club  and  the  Southern 
and  Soutliwestern  Railroad  Club  by  Robert  Collett 
and  B.  J.  Feeney,  respectively,  both  of  the  Fuel  Con- 
servation Section  of  the  Railroad  Administration.  A  letter 
was  also  circulated  Ijy  Joseph  Harrington  of  the  Fuel  Ad- 
ministration, on  tlie  removal  of  soot  by  burning  salt.  All 
three  of  these  are  abstracted  below: 

IMPORTANT  POINTS  IN  FUEL  CONSERVATION 

BY  ROBERT  COLLETT 
Assistant  Manager  Fuel  Conservation  Section.  U.  S.  Railroad  Adtninistration 

A  recent  request  from  General  Pershing  called  for  six 
million  tons  of  fuel  to  be  shipped  abroad.  Our  present  ship- 
building program  was  estimated  to  require  fourteen  million 
tons  of  coal,  merely  to  make  and  transport  the  steel.  And 
for  the  eight  million  tons  of  vessels,  it  will  require  five  tons 
of  coal  for  each  ton  of  shipping  which  leaves  the  ways.  Each 
IS, 000-ton  ship  that  leaves  our  harbors  for  Europe  consumes 
about  3,000  tons  of  coal  or  12,000  barrels  of  fuel  oil.  Be- 
fore the  war,  ships  coaled  abroad  and  made  the  round  trip. 
Now  the  reverse  is  true.  We  can  readily  see,  therefore,  that 
the  need  for  conservation,  aside  from  cost  is  such  as  to 
challenge  our  best  efforts.  By  reason  of  the  large  corps  of 
fuel  inspectors  under  the  Federal  Fuel  .Administration,  aided 
by  the  railroad  fuel  inspectors,  who  have  also  lieen  given 
federal  authority,  the  general  quality  of  the  fuel  has  been, 
and  will  continue  to  be,  very  much  improved.  The  miners 
have  responded  wonderfulh'.  Better  car  movement  has  also 
helped. 

ORC.-\NIZ.\TION. 

It  is  our  recommendation  that  one  general  man  without 
other  duties  than  fuel  conservation,  be  charged  with  general 
supervision,  reporting  to  the  chief  operating  or  chief  mechani- 
cal officer;  if  to  the  latter,  it  should  be  understood  by  all  de- 
partments that  matters  so  requiring  will  be  referred  to  the 
chief  operating  officer  who.se  support,  it  is  needless  to  add,  will 
be  given  all  practicalile  suggestions.  The  particular  reason  for 
this  is,  that  many  features  vitally  affecting  fuel  performance 
can  only  be  handled  as  a  system  matter.  The  monthly  fuel 
cost  should  be  furnished  at  the  earliest  possible  date  after 
the  close  of  each  month  to  all  divisional  as  well  as  general 
officers,  and  be  made  a  subject  of  discussion  at  staff  meetings. 
The  plan  of  having  fuel  conservation  committees,  as  a  num- 
ber of  roads  now-  have,  is  a  good  one. 

Where  practicable,  each  road  foreman  of  engines  or  super- 
visor should  have  a  certain  number  of  crews  and  engines 
and  be  thoroughly  familiar  with  the  fuel  costs  in  such  serv- 
ice. We  will  assume  one  road  foreman  of  engines  with  an 
assistant,  and  one  traveling  fireman — which  is  more  super- 
vision than  is  usually  provided — has  50  engines  in  service  at 
all  times  under  his  direction.  At  present  costs  these  SO 
engines  are  worth,  if  at  all  modern,  we  will  say  $40,000 
each,  or  a  total  of  $2,000,000.  We  will  estimate  they  will 
bum  300  tons  of  coal  each  month  at  $6  per    ton,    a    fair 


average  for  New  England;  this  gives  a  fuel  cost  of  $1,800 
per  engine  per  month,  a  total  of  $90,000  per  month,  or 
$1,080,000  per  year.  This  supervision  then  is  virtually 
responsible  for  the  proper  operation  for  every  minute  it  is 
in  actual  service,  of  $2,000,000  worth  of  macliinery  and  the 
proper  use,  so  far  as  the  work  of  the  crew'  is  concerned,  of 
$1,080,000  worth  of  fuel  annually.  It  is  very  natural,  there- 
fore, they  should  he  an.xious  to  make  a  good  return  for  their 
stewardship. 

PERSONAL  EXPERIENCES  ON  A  LARGE  ROAD. 

Several  years  ago  the  writer  was  assigned  to  the  work  of 
fuel  econoni)-  on  quite  a  large  railroad,  reporting  directly  to 
the  general  manager.  In  this  experience  I  early  learned 
that  the  one  thing  that  goes  further  than  anything  else  in 
obtaining  results,  is  the  unqualified  support  of  the  officers — 
from  the  chief  operating  officer  down — which  should  be 
manifested  by  a  personal  interest  in,  and  familiarity  itnth, 
what  is  going  on  in  the  work.  The  important  factors  which 
it  was  my  duty  to  study  and  control,  as  outlined  by  the 
general  manager,  were  as  follows: 

Waste  of  fuel  'jy  reason  of  engines  being  delayed  on  tlie  road. 
Waste    of    fuel     by    engines    being    kept     under    steam     unnecessarily    at 
terminals. 

Improper  handling  of  the  engine. 

Excessive  use  of  fuel  by  firemen. 

Engines  not  in  good  condition. 

Fuel  not  up  to  contract  specifications. 

Shortage  of  coal  reaching  pockets. 

Fuel   used   for  other  purposes  and  improperly  charged  to  engine  use. 

Any  other  matter.s  that  may  require  attention. 

Locomotive  Performance  Sheet. — By  the  performance 
sheets  we  were  enabled  to  make  a  very  close  study  of  fuel 
distribution,  that  is,  the  charges  to  individual  engines  and 
other  miscellaneous  purposes.  A  daily  record  was  kept  by 
charging  the  coal  consumed  on  each  trip,  including  that  used 
at  terminals,  against  the  gross  ton-miles  in  freight  service 
and  passenger  car  miles  in  passenger  service  for  the  trip. 
We  found  that  no  matter  how  closely  we  watclied  the  distri- 
bution feature  and  although  the  law  of  averages  worked  out 
very  satisfactorily  for  a  given  class  of  service,  we  could  not 
depend  on  the  performance  sheet  alone  to  locate  excessive 
consumption.  There  are  so  man)'  factors  that  can  influence 
the  perfomiance  even  on  similar  runs,  that  a  very  close  per- 
sonal knowledge  of  the  conditions  of  all  of  the  locomotives 
and  also  close  contact  with  the  crews,  shop  forces  and  des- 
patcher's  office  is  necessary. 

Waste  of  Fuel  by  Engineers  Kept  Under  Steam  Unneces- 
sarily at  Terminals. — It  had  been  the  practice  with  us  and 
it  is  not  at  all  uncommon  for  the  mechanical  department  to 
keep  engines  ready  for  service  at  all  times.  This  method 
was  reversed  and  the  transportation  department  gave  three 
hours'  notice  for  the  required  engines.  All  of  the  time  above 
three  hours  the  engines  were  held  under  steam,  was  charged 
at  a  rate  determined  liy  tests  for  the  various  class  of  service 
and  considered  as  excessive  fuel  used  at  the  terminal.  This 
is  a  matter  for  local  handling,  but  requires  very  close  watch- 
ing. Firemen  instructors  should  spend  a  certain  portion  of 
their  time  educating  fire-tenders  and  there  should  be  terminal 
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fuel  committees,  consisting  of  the  master  mechanic,  yard- 
master,  and  others.  Proper  division  officials  should  be 
looked  on  as  responsible  for  economical  use  of  fuel  at  termi- 
nals, insluding  stationar)'  plants. 

Improper  Handling  of  Engines. — Engineers  are  quite 
naturally  anxious  to  make  a  good  performance.  The  state- 
ment has  sometimes  been  made  that  "You  can't  teach  an  old 
dog  new  tricks."  That  is  not  ray  experience.  Any  man  who 
can  successfully  hold  down  a  job  of  nmning  an  engine 
over  a  period  of  years,  I  maintain  not  only  can,  but  has  the 
disposition  to  learn  the  most  economical  methods  of  opera- 
tion. We  will  presume  a  man  is  not  quite  so  skillful  with 
the  reverse  lever  and  throttle  or  injector  as  some  other  men. 
Let  the  road  foreman  or  supervisor  go  with  him  and  say, 
"We  want  to  see,  or  the  boss  wants  to  know,  what  is  the 
best  that  can  be  done  on  this  run  in  the  way  of  fuel.  I  may 
make  a  few  suggestions,  but  I  will  take  the  responsibility  for 
making  the  time,  etc."  He  maj'  even  handle  the  engine  or 
fire  for  a  part  of  tiie  way.  Let  a  note  of  commendation  come 
back  from  the  general  manager  or  superintendent  on  the  good 
performance  and  )'ou  will  find  that  it  will  have  the  effect  of 
encouraging  any  man  to  make  a  close  study,  as  to  how  he 
can  improve  his  methods.  Another  thing,  the  enginemen  see 
things  neglected  which  to  them  seem  of  great  importance,  and 
which  causes  them  to  believe  that  fuel  economy  is  not  really 
so  much  the  desire  of  the  management,  or  they  would  have 
been  corrected.  It  is  desirable  that  the  crews  be  advised  as 
to  what  steps  are  taken  to  remedy  defective  conditions  which 
come  under  their  observation  and  to  which  they  call  atten- 
tion. 

Excessive  Use  of  Fuel  by  Firemen. — Not  unlike  many 
other  roads,  our  plan  was  to  give  new  firemen  a  letter  to  be 
signed  by  three  different  engineers,  when  in  their  opinion  he 
was  qualified.  We  found  they  did  not  always  ride  with 
crews  who  were  the  best  instructors.  We  then  arranged  to 
select  the  crews  they  should  ride  with  and  whom  we  knew 
would  train  them  properl)'.  We  also  established  the  first, 
second  and  third  year  progressive  examinations  and  made  a 
rule  that  as  nearly  as  practicable,  the  road  foreman  of  en- 
gines would  approve  the  application  of  new  firemen  before 
they  entered  the  service  for  pay.  In  the  past  eighteen  montlis 
scarcely  any  rule  would  apply  in  the  employment  of  new  men, 
but  speaking  in  general  it  is  possible  to  attract  good  men 
for  the  position  of  locomotive  firemen. 

I  believe  it  worth  while  to  maintain  a  competent  force  of 
traveling  firemen  or  firemen  instructors.  There  are  always 
firemen  on  even,-  division  of  the  railroad  who  are  very  skill- 
ful, and  the  other  firemen  should  be  taught  their  methods. 
Everything  depends  on  the  new  firemen  getting  a  proper  start 
and  this  has  not  been  given  enough  consideration  on  the 
average  railroad.  The  treatment  accorded  by  the  engineer, 
especially  with  new  men,  is  important. 

Engines  Not  in  Good  Condition. — Aside  from  the  sup- 
port of  general  officers  and  thorough  co-operation  between  all 
departments,  the  condition  of  the  locomotive  is  the  greatest 
factor  in  the  economical  use  of  fuel.  We  will  pass  the  matter 
of  design  and  well  known  appliances  with  the  statement  that 
appliances,  of  whatever  nature,  tend  to  make  the  engine  more 
complicated  and  require  that  they  be  properly  maintained 
and  operated.  Certain  devices  operating  under  100  per  cent 
condition  guarantee  a  certain  result,  but  it  is  sometimes 
found  that  practically  all  of  the  benefits  of  the  investment 
are  lost  by  reason  of  lack  of  attention  to  detail,  in  its  care. 

Definite  front-end  and  nozzle  arrangements  should  be  es- 
tablished and  maintained  at  standards  proven  to  be  the  most 
economical  for  the  grades  of  fuel  to  be  used.  .■\ir  openings 
through  ash  pans  .should  not  be  less  than  15  per  cent  of  the 
grate  area,  and  preferably  more  than  this.  Tight  steam  pipes, 
front  ends,  tight  valves  and  cylinder  packing,  grates  properly 
maintained  and  first  class  steam  distribution  are  the  more 
important  items.     Engines  cannot  be  in  too  good  condition. 


If  properly  encouraged  and  especially  if  they  know  just  what 
it  means  in  dollars  and  cents  in  fuel  costs,  engineers  will  as- 
sist by  their  reports  in  keeping  engines  in  good  condition. 

It  is  a  good  plan  for  the  road  supervision  to  ride  engines 
for  tlie  first  trip  out  of  shop  or  during  the  breaking-in  period, 
giving  the  shop  superintendent  or  master  mechanic  a  de- 
tailed report.  These  reports  can  be  gone  over  at  the  staff 
meetings  of  the  shop  superintendent  or  the  master  mechanic 
with  their  foremen.  We  should  also  commend  them  for  their 
good  work.  There  should  be  the  closest  co-operation  be- 
tween the  road  supervision  and  the  terminals  and  shops.  It 
has  been  often  stated  that  if  all  of  the  unnecessary  work 
occasioned  by  improper  reports  could  be  avoided,  all  of  the 
necessary  work  could  be  done. 

SUGGESTIONS  FOR  FUEL  SAVING 

BY  B.  J.  FEENY 
Supervisor,   Fuel  Conservation  Section  United  States  Railroad  Administration 

The  railroads  are  playing  a  very  important  part  in  the 
conservation  of  fuel,  as  they  fully  realize  the  im- 
portance of  so  doing  not  only  because  it  is  a  part  of 
the  goverimient  conser\'ation  program,  but  also  on  accoimt 
of  the  great  increased  cost  of  fuel,  coupled  with  the  increased 
cost  of  labor  and  materials.  At  all  fuel  conferences  great 
stress  is  laid  on  the  necessit)'  of  good  locomotive  mainte- 
nance, constant  education  of  enginemen  and  firemen,  hearty 
co-operation  and  a  more  complete  and  thorough  understand- 
ing of  the  importance  of  fuel  conser\-ation  by  operating 
officers.  All  these  things  can  be  accomplished  if  an  effective 
organization  is  put  on  each  railroad.  There  should  be  a 
general  staff  officer  in  charge  of  fuel  conser\'ation,  who 
should  give  his  entire  attention  to  the  conservation  of  fuel 
on  locomotives,  in  shops,  at  terminals,  at  water  stations  and 
for  all  miscellaneous  purposes.  He  should  also  give  atten- 
tion to  the  preparation  of  fuel  received,  to  its  quality  and 
should  direct  its  transportation  to  and  its  handling  at  fuel 
stations. 

Constant  and  good  supervision  is  necessarj'  to  promote 
fuel  conservation,  so  that  all  users  of  fuel  may  be  taught  to 
use  it  economically  in  the  shortest  possible  time.  We  must 
constantly  train  our  enginemen  and  firemen  so  that  they 
will  get  the  highest  degree  of  economy  which  is  consistent 
w'ith  good  practice.  They  should  know  that  every  available 
bit  of  energj-  is  produced  by  the  fuel  that  is  burned.  What 
good  results  could  be  accomplished  if  the  engineers  and 
firemen  would  have  in  mind  the  saving  of  coal  from  a  point 
of  working  the  engine  to  the  best  advantage,  with  a  view  of 
getting  results  in  the  most  economical  manner.  The  en- 
ginemen should  have  the  assistance  of  all  officers  and  em- 
ployees who  have  anrthing  to  do  with  the  purchase,  handling 
and  preparing  of  fuel  for  use.  Fuel  economy  starts  with  its 
purchase  and  ends  at  the  cinder  pit. 

The  coal  on  the  tender  should  be  used  while  it  is  in  the 
best  condition  and  should  not  be  carried  on  tenders  from 
shopping  to  shopping.  An}-  practical  device  that  will  move 
coal  forward  to  the  fireman  should  be  put  on  the  locomotive 
tender.  Shoveling  coal  forward,  in  the  absence  of  a  coal 
pusher,  will  answer  the  purpose.  The  supplying  of  coal  to 
locomotives  should  be  similar  to  the  method  of  supplying  oil. 
Daily  experience  indicates  that  the  coal  ticket  as  prepared 
by  the  engineer  is  not  dependable;  the  coal  chute  foreman  is 
the  best  judge  of  the  amount  of  coal  delivered  to  each  engine. 

.\n  important  subject  that  should  be  followed  up  is  the 
firing  up  of  locomotives  in  advance  of  leaving  time.  The 
practice  of  keeping  locomotives  under  steam  should  be  dis- 
continued. Where  a  locomotive  is  fired  up  a  long  time  in 
advance  of  leaving  time,  the  front  end  netting  becomes 
stopped  up  and  the  fire  becomes  dirty,  which  often  results  in 
the  engine  not  steaming  and  failing  on  the  road.  To  provide 
a  safe  margin,  two  or  three  hours  before  leaving  time  is 
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early  enough  to  start  a  fire  in  a  locomotive  intended  for  any 
service.  Any  small  defect  that  heat  would  produce  would 
make  itself  apparent  in  sufficient  time  to  permit  workmen 
to  correct  it  or  furnish  another  engine  without  delay. 

There  are  advantages  other  than  saving  of  coal  in  per- 
mitting engines  to  cool  off.  Workmen  are  offered  more 
opportunity  to  work  around  cool  engines;  and  they  permit 
any  character  of  inspection  and  good  workmanship.  The 
liability  of  engines  moving  while  under  steam  is  eliminated 
and  tliere  is  no  expense  for  engine  watchmen  to  put  water  in 
locomotives  standing  partly  fired,  which  causes  damage  to 
flues  and  firebox;  it  also  avoids  unnecessary  moving  of 
engines.  There  is  not  an  element  of  locomoti\e  maintenance 
that  does  not  in  some  degree  affect  fuel  consumption.  We 
should  organize  and  concentrate  roundhouse  forces  so  that 
all  work  is  done  on  washout  and  monthly  boiler  inspection 
days.  This  also  will  allow  for  quick  turning  of  power  on 
all  other  days. 

In  starting  fires  in  locomotives  considerable  green  coal 
falls  through  the  openings  in  tlie  grates.  After  an  engine 
is  taken  out  of  the  roundhouse  tlie  ash  pans  should  be 
dumped  and  the  coal  reclaimed.  In  many  instances  there  is 
enough  green  coal  left  in  the  ash  pan  to  haul  one  thousand 
tons  of  freight  one  mile.  Locomotives  tying  up  at  points 
where  no  roundhouse  facilities  are  available  should  have 
their  fires  banked  when  the  engine  is  placed  at  r«st  and  the 
fires  should  not  be  cleaned  until  two  hours  before  the  listed 
time.  This  allows  the  fire  cleaner  an  opportunity  to  work 
with  cold  ashes  instead  of  a  hot  fire.  The  ashes  remaining 
in  the  locomotive  all  night  prevent  air  from  passing  tlirough 
the  grates  and  flues,  consuming  fuel  and  reducing  the  tem- 
perature of  the  boilers  with  bad  effects  on  the  fire-box  and 
flues. 

The  covering  of  stacks  on  locomotives  when  fires  are 
knocked  out  should  receive  more  attention,  as  locomotives 
with  stacks  covered  retain  steam  pressure  from  five  to  seven 
hours  longer  than  when  they  are  left  uncovered  and  air  is 
allowed  to  circulate  through  the  flues.  It  also  prevents  the 
flues  from  sweating,  which  often  causes  engine  delays. 

The  front  end  inspection  of  locomotives  through  the  smoke 
box  door  should  be  extended  to  making  inspection  through 
the  smoke  stack.  Many  locomotives  are  in  service  today 
with  petticoat  pipes  out  of  line  or  hangers  and  bolts  loose, 
table  plates  loose,  and  with  holes  in  them,  blower  pipe  out 
of  line,  air  pump  exhaust  pipe  out  of  line,  exhaust  tips 
gummed  or  loose  or  with  bridges  in  them.  Experience  has 
taught  that  just  opening  the  front  door  and  making  an  in- 
spection from  that  point  has  not  given  the  desired  results. 
Periodical  inspections  of  front  ends  for  air  leaks  should  also 
be  put  into  effect. 

.4  great  many  of  the  older  locomotives  are  running  today 
with  draft  sheets  set  so  close  to  the  tubes  that  gases  strike 
them  with  such  force  as  to  stop  the  flow  through  other  tubes, 
thus  causing  excessive  heat  at  the  fire  door.  .\11  draft  sheets 
should  be  set  far  enough  away  from  the  flue  sheet  so  that  the 
gas,  after  reaching  the  end  of  the  flues  may  travel  freely  to 
the  atmosphere. 

The  uniform  drafting  of  locomotives  should  receive  the 
necessar}-  consideration,  in  order  that  the  benefits  resulting 
from  the  proper  sizing  of  coal  and  the  proper  handling  of  it 
by  engineer?  and  firemen  may  be  secured.  Records  show  that 
firemen  who  do  well  on  certain  locomotives  are  absolute  fail- 
ures on  other  engines  of  the  same  class,  on  account  of  the 
variation  of  exhaust  tips  and  other  front  end  irregularities. 
Often  times  poor  performance  is  secured  where  competent 
firemen  are  doing  their  best.  Some  railroads  have  already 
adopted  uniform  nozzle  openings.  A  record  should  be  kept 
showing  the  size  of  the  nozzle  opening  in  every  engine  and 
ever)'  change  in  the  size  of  the  nozzle  should  be  recorded.  A 
reduction  of  %  in.  in  the  diameter  of  the  nozzle  will  waste 
one  ton  of  coal  over  an  average  division. 


The  saving  of  coal  and  tlie  increased  efficiency  to  be  pro- 
duced by  testing  superheater  units  at  regular  intervals  of 
oO  days  will  no  doubt  more  than  oft'set  the  expense  of  ex- 
amination. Superheater  units  leaking  can  waste  large  quan- 
tities of  fuel  though  the  locomotive  may  perform  apparently 
satisfactorj'  service.  All  flues  should  be  thoroughly  cleaned. 
Many  times  this  work  is  apparently  done,  but  a  closer  in- 
vestigation develops  that  the  tubes  are  given  a  "lick  and  a 
promise"  cleaning  only.  When  flue  cleaning  is  done  in  this 
manner,  engines  will  not  steam  freely  and  will  be  wasteful 
of  coal.  Such  a  condition  will  not  exist  if  there  is  a  capable 
inspector  around. 

iluch  emphasis  must  be  laid  on  the  necessity  of  keeping 
boilers  clean  and  free  from  scale.  Tests  indicate  that  1/16 
in.  of  scale  will  increase  the  fuel  cost  15  per  cent.  Good 
feed  water  is  not  always  obtainable,  but  for  the  sake  of 
economy  railroads  can  well  aftord  to  spend  money  for  puri- 
fying plants,  or  any  practical  means  of  treating  water  in 
tender  tanks  or  locomotive  boilers.  With  any  of  these  treat- 
ments, regular  and  good  boiler  washing  is  of  vital  import- 
ance. The  inspection  of  boilers  after  being  washed  out  is 
vet}'  important.  Fuel  and  labor  saving  devices  must  always 
be  kept  in  best  of  condition;  failure  to  do  so  will  result  in 
vast  waste  of  fuel.  Representatives  of  the  manufacturers 
should  be  called  on  when  devices  are  not  giving  proper  re- 
sults. 

Steam  heat  pipes  on  locomotives  should  be  covered  from 
the  source  of  supply  in  the  cab  to  the  rear  of  the  tender. 
JIany  locomotives  are  in  service  today  with  45  ft.  of  steam 
heat  pipe  uncovered  and  the  connection  between  the  engine 
and  tender  so  low  as  to  be  dragging  in  the  snow.  In  some 
cases  the  tender  leaks  and  the  drippings  fall  on  the  steam 
heat  pipes,  condensing  the  steam  in  addition  to  the  loss  by 
radiation.  Consider  how  much  condensation  this  45  ft.  of 
exposed  pipe  will  create  on  a  locomotive  on  a  cold,  stormy 
day,  fanned  by  the  winds.  The  loss  does  not  stop  here;  in 
severe  weather,  on  long  passenger  trains,  steam  traps  and 
pipes  become  frozen,  due  to  excessive  condensation  and  it 
becomes  necessary  to  delay  passenger  trains  to  thaw  the 
pipes  and  again  get  steam  through  the  train.  These  delayed 
passenger  trains  delay  other  trains  on  the  road.  The  steam 
pipe  to  the  air  pump  should  be  placed  under  the  locomotive 
jacket  and  all  other  locomotive  steam  pipes  exposed  to  the 
weather  should  be  covered. 

Ever}'  pound  of  unconsumed  coal  that  finds  its  way  to  the 
ash  pit  is  a  direct  loss.  Supervisors  of  fuel  can  procure  good 
results  by  meeting  engines  on  arrival  at  the  cinder  pit  and 
making  clear  to  the  enginemen  and  firemen  the  amount  of 
fuel  lost  by  not  keeping  fires  in  proper  condition. 

Close  attention  must  be  given  to  the  fuel  used  at  stationary 
power  or  heating  plants,  at  terminals,  roundhouses,  pumping 
stations,  and  elsewhere.  A  large  share  of  fuel  is  used  at 
these  places  and  frequently  wastefully  used.  A  large  loss  of 
fuel  is  sustained  due  to  exposed  steam  surfaces;  in  many 
places  steam  pipes  are  laid  in  or  on  the  ground  without  any 
protection  from  the  weather,  causing  wasteful  condensation. 
\\'hen  conduits  are  not  available  these  lines  should  be  located 
overhead  and  covered.  Cover  all  steam  pipes,  connections, 
boilers  and  manifolds,  and  stop  all  air  leaks  in  boiler  set- 
tings. There  should  be  a  more  general  use  of  CO,  recording 
apparatus  and  draft  gages  in  connection  with  the  investiga- 
tion of  fuel  conditions  in  power  plants.  Efforts  here  will 
yield  a  large  return. 

Compressed  air  is  the  most  expensive  power  to  produce 
that  is  used  for  railroad  shop  and  yard  service.  All  air  lines 
leading  from  compressors  should  be  so  arranged  that  each 
department  can  be  cut  out  when  working  hours  cease,  or 
when  it  is  no  longer  required.  Fuel  bulletin  boards  should 
be  established  at  all  district  terminals.  These  boards  should 
be  used  exclusively  for  fuel  bulletins,  circulars  and  graphic 
statements.     Railroads   that   publish   employees'   magazines 
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should  see  that  each  publication  gives  some  space  to  the  sub- 
ject of  fuel  conservation.  Coal  gates  and  coal  chutes  should 
be  stenciled,  "Save  Fuel,"  also  other  places  where  coal  is 
handled  or  used.  If  every  railroad  man  will  but  realize  his 
personal  responsibility  to  do  his  utmost  under  e.xisting  con- 
ditions, and  if  he  will  in  his  daily  work  steadily  apply  the 
good  practices  with  which  he  is  familiar,  avoiding  the  poor 
practices  and  encouraging  others  to  do  likewise,  enormous 
savings  in  fuel  will  result. 

REMOVE  SOOT  BY  BURNING  SALT 

Joseph  Harrington,  administrative  engineer,  United  States 
Fuel  Administration,  at  Chicago,  describes  a  method  for 
removing  soot  from  the  furnace  walls  and  heating  surfaces 
which  was  called  to  his  attention  by  C.  J.  Causland,  electrical 
engineer  of  the  Pennsylvania  at  Chicago,  and  Jerome 
Kohout,  chief  chemist  of  the  Commercial  Testing  &  En- 
gineering Company,  Chicago.     He  says: 

"One  of  the  most  difficult  problems  which  conservation 
engineers  in  the  State  of  Illinois  encounter  in  the  burning  of 
local  coal  in  both  steam  boilers  and  house-heating  furnaces, 
is  the  removal  of  tlie  excessive  deposit  of  soot  and  tarry  sub- 
stances on  the  cold  heating  surfaces  of  the  boilers.  This  tar 
or  soot  has  an  insulating  value  far  in  excess  of  any  com- 
mercial insulator.  One  1/32  in.  of  soot  on  a  boiler  reduces 
the   transmission   of  heat   approximately    10   per   cent,   and 


20  per  cent  for  1/16  in.  In  view  of  the  well  known  fact  that 
heating  surfaces  quickly  become  covered  with  soot  as  thick 
as  the  foregoing,  the  great  importance  of  some  method  of 
removing  it  becomes  apparent. 

"This  process  is  in  brief,  the  application  of  common  salt 
to  the  fire  under  conditions  which  will  produce  dissociation 
of  the  sodium  and  chlorine  from  the  salt  and  the  subsequent 
combination  of  these  elements  with  the  carbon  of  the  soot  to 
form  a  substance  which  then  passes  off  as  a  gas  or  drops 
off  of  the  heating  surface.    The  practice  is  briefly  as  follows: 

"The  fire  is  put  into  good  condition  with  a  substantial  body 
of  hot  fuel.  Common  salt,  previously  dried,  is  then  thrown 
or  sprinkled  onto  the  incandescent  fuel  bed  in  a  quantity 
depending  entirely  on  the  size  of  the  furnace.  In  the  case 
of  a  household  furnace  a  pound  at  a  time  is  ample,  in  the  case 
of  a  large  power  plant  boiler,  four  or  five  scoopfuls  may 
be  required.  The  dampers  are  kept  open  so  as  to  maintain 
the  furnace  temperature  and  the  salt  is  allowed  to  remain 
until  tlie  fumes  have  entirely  disappeared. 

"Immediately  upon  charging  the  salt,  the  furnace  becomes 
filled  with  dense  white  fumes  which  may  require  as  much  as 
half  an  hour  to  entirely  disappear.  If  results  are  not  se- 
cured on  the  first  application,  it  should  be  repeated  as  many 
times  as  necessary.  Once  the  heating  surface  is  thoroughly 
cleaned,  a  small  application  every  few  days  is  usually  suffi- 
cient to  keep  it  so." 


U.  S.  R.  A.  Mechanical  Department 

Abstract  of  Mr.  McAdoo's  Report  to  the  President 
of  the  Work  and  Accomplishments  of  This  Section 


ON  February  9,  1918,  Frank  McManamy,  chief  in- 
spector of  locomotives  for  the  Interstate  Commerce 
Conmiission,  was  appointed  manager  of  the  Locomo- 
tive Repair  Section  of  the  United  States  Railroad  Adminis- 
tration. On  July  1,  1918,  he  was  promoted  to  assistant  di- 
rector of  operation,  in  charge  of  the  mechanical  department 
and  his  jurisdiction  extended  to  include  car  repairs,  super- 
vision of  mechanical  standards,  and  of  tests  of  new  devices. 
Later  he  was  given  jurisdiction  over  the  enforcement  of 
federal 'laws  for  the  promotion  of  safety  for  employees. 

Methods  Ad-opted  for  Improving  Equipment. — On  ac- 
count of  the  competition  of  high  wages  paid  by  the  ship- 
building plants  and  war  industries  generally  there  was  a 
considerable  shortage  of  skilled  mechanical  workers  in  rail- 
road shops.  Immediate  relief  could  only  be  secured  by 
working  a  greater  number  of  hours.  Railroad  shops  on 
many  of  the  important  lines  were  placed  on  a  basis  of  70 
hours  per  week,  and  the  remainder  on  60  hours  per  week, 
which  was  approximately  an  average  increase  of  20  per  cent 
in  shop  hours.  In  June  all  shops  were  placed  on  the  60- 
hour-per-week  basis,  which  continued  until  the  signing  of 
the  armistice,  when  arrangements  were  made  for  readjust- 
ing the  hours,  which  were  reduced  on  November  25  to  nine, 
and  December  9  to  eight  hours  per  day. 

Co-ordination  oj  Locomotive  Repairs. — A  check  of  the  re- 
pair shops  indicated  that  their  combined  capacity  was  ample 
to  take  care  of  all  of  the  locomotives  if  they  were  properlj- 
distributed.  Plans  were  immediately  perfected  to  send  loco- 
motives to  the  nearest  available  repair  shop,  regardless  of 
ownership,  and  to  distribute  the  work  so  that  each  shop 
could  be  worked  to  capacity.  Under  this  plan,  since  Jan- 
uary 1,  we  have  transferred  2,065  locomotives  to  the  shops 
of  other  railroads  under  federal  control,  where  they  had 
been  given  heavv  classified  repairs;  otherwise,  these  loco- 
motives could  not  have  been  kept  in  service. 


Comparison  of  Motive-Power  Conditions. — Accurate  com- 
parison of  motive-power  conditions  with  one  year  ago  is 
difficult,  because  of  the  varying  methods  of  rendering  re- 
ports prevalent  on  the  different  lines.  The  improvement  in 
die  condition  of  locomotives  is  perhaps  best  indicated  by 
the  fact  that,  notwithstanding  the  tonnage  handled  during 
the  year  has  been  the  heaviest  ever  known,  there  are  now 
stored  in  good  condition  and  ready  for  winter  service,  1,189 
locomotives,  while  one  year  ago  there  was  not  a  single  serv- 
iceable locomotive  in  storage.  This  improved  condition  is 
due  to  the  co-ordination  of  shopwork. 

Condition  of  Freight  Cars. — The  general  condition  of 
freight  cars  has  also  shown  a  substantial  improvement  since 
the  organization  of  the  mechanical  department.  The  per- 
centage of  bad-order  cars  to  revenue  cars  on  line  has  de- 
creased from  7  per  cent  in  July  to  5.3  per  cent,  which  is  a 
decrease  of  approximately  43,000  in  the  number  of  bad-order 
cars. 

GENERAL    CONDITION    OF    EQUIPMENT    AITO    TERMINAL 
FACILITIES 

One  of  the  prime  causes  for  the  necessity  of  government 
control  of  railroads  and  one  of  the  most  serious  conditions 
the  Railroad  Administration  was  called  on  to  correct  when 
assuming  control,  was  the  general  bad  condition  of  locomo- 
tives and  cars.  As  the  Railroad  Administration  had  at  that 
time  no  mechanical  department  organized  to  check  up  shop 
practices  and  handling  of  equipment  at  terminals,  the  In- 
terstate Commerce  Commission  promptly  placed  at  the  dis- 
posal of  the  Railroad  Administration  the  records  and  per- 
sonnel of  its  Bureau  of  Locomotive  Inspection  and  Bureau 
of  Safety. 

The  reports  showed  that  in  addition  to  the  congestion 
caused  by  failure  of  shippers  to  unload  cars  promptly  that 


70 


RAILWAY    MECHANICAL    ENGINEER 


Voi„  93,  No.  2 


a  serious  situation  existed  on  account  of  the  number  of  bad- 
order  cars  at  various  tenninals  and  also  on  account  of  the 
general  defective,  run-down  condition  of  motive  power. 

Prompt  handling  of  locomotives  was  seriouslj-  hampered 
by  the  condition  of  roundhouses  and  the  lack  of  facilities 
at  man)-  points  to  make  running  repairs  to  large  modern 
locomotives.  Roundhouses  built  20  or  more  years  ago  for 
locomotives  in  service  at  that  time  were  still  being  used  to 
house  locomotives  more  than  twice  the  size  for  which  they 
were  designed.  Repairs  had  to  be  made  either  out  of  doors 
or  in  open  roundhouses  with  the  temperature  below  zero. 
Steam  pipes,  injectors,  air  pumps,  and  even  cylinders  froze 
and  burst,  and  in  many  cases  locomotives  were  actually 
frozen  to  the  track  in  roundhouses  and  could  not  be  moved. 

Only  two  methods  for  improving  the  general  condition 
of  equipment  existed  ;  namely,  to  increase  the  shop  facilities 
and  forces  or  to  use  more  efticiently  the  facilities  and  forces 
which  were  available.  Increasing  the  facilities  and  forces 
under  war  conditions  was  clearly  impossible;  this  left  as 
the  only  practical  means  of  improving  equipment  conditions 
the  adoption  of  some  plan  whereby  existing  facilities  and 
forces  could  be  made  to  produce  greater  results. 

The  plan  of  considering  the  condition  of  equipment  as 
a  whole  and  taking  steps  to  improve  it  by  unifonnly 
increasing  shop  hours  on  all  railroads  in  the  country  and 
utilizing  to  their  full  capacity  the  facilities  of  all  shops 
which  could  only  be  done  under  federal  control  is  really 
what  improved  the  condition  of  the  locomotives  and  cars. 

STANDARDIZ.\TIOX  OF  EQUIPMENT 

The  standardization  of  locomotives  and  cars  is  an  ideal 
which  has  long  been  striven  for  by  the  various  organiza- 
tions of  railroad  officials,  and  much  has  been  done  by  them 
to  bring  about  this  result.  Complete  accomplishment  has 
never  heretofore  been  possible  because  of  an  absence  of  au- 
thority to  enforce  standards  which  might  be  agreed  upon. 
This  has  now  been  accomplished  by  the  preparation  and 
adoption  of  standard  designs  for  different  types  of  locomo- 
tives which  are  suitable  for  all  classes  of  service  and  by 
standardization  of  freight  and  passenger  equipment. 

Standardized  Locomotives. — In  addition  to  the  vigorous 
action  which  had  been  taken  to  improve  the  condition  of 
existing  equipment,  the  necessity  of  adding  to  the  available 
stock  was  recognized  and  designs  were  worked  out  for  stand- 
ardized locomotives  and  orders  placed  for  their  construction. 

The  locomotives  were  built  from  standardized  designs  for 
various  reasons,  the  principal  of  which  are  as   follows: 

First.  To  reduce  to  a  minimum  the  time  required  to  pre- 
pare drawings,  patterns,  and  dies,  and  thus  enalde  deliv- 
eries to  begin  (juicker  than  where  separate  drawings  and 
patterns  would  have  been  necessary  for  each  lot  of  locomo- 
tives allocated  to  a  particular  road. 

Second.  To  .secure  quantity  deliveries. 

This  method  of  construction  has  resulted  in  delivery  being 
made  at  a  quantity  rate  which  could  not  have  been  ap- 
proached had  the  locomotives  been  ordered  to  individual 
designs.  The  increase  in  the  rate  at  which  standardized 
locomotives  can  be  turned  out  is  clearly  shown  by  tlie  fol- 
lowing comparison  of  two  of  the  principal  shops  of  the 
American  Locomotive  Company  during  a  portion  of  July 
and  August  when  the  locomotives  built  were  of  individual 
design  with  a  similar  period  in  September  and  October  when 
they  were  building  standardized  locomotives.  During  five 
weeks,  beginning  July  20,  an  average  of  1.3'^  locomotives 
per  week  were  turned  out  at  the  Dunkirk  plant,  while  dur- 
ing five  weeks,  beginning  September  14,  an  average  of  19'/5 
locomotives  per  week  were  turned  out  at  the  same  plant.  For 
Schenectady,  during  the  five-w-eek  period  l)eginning  July 
20,  an  average  of  8  locomotives  per  week  were  turned  out, 
while  for  the  corresponding  period  beginning  September  14 
an  average  of  1,3  2-5  locomotives  were  turned  out.     It  will 


be  seen  that  the  increased  production  due  to  the  standard- 
ized locomotives  was  about  50  per  cent. 

Tliird.  It  has  also  provided  a  supply  of  equipment,  the 
parts  of  which  are  largely  interchangeable,  which  is  avail- 
able for  use  anywhere  in  the  event  of  congestion.  This  re- 
moves the  necessity  of  carr)-ing  a  large  stock  of  repair  parts 
peculiar  to  the  locomotive  and  avoids  delay  which  results 
when  repair  parts  must  be  ordered  from  some  distant  own- 
ing road. 

Standardized  Cars. — The  freight  car  situation  was  han- 
dled along  the  same  lines  as  were  the  locomotives.  In  ad- 
dition to  the  designs  for  freight  cars,  for  which  orders  have 
been  placed,  designs  have  been  prepared  for  all-steel  box 
cars  of  SO  tons  capacity,  refrigerator  cars  of  oO  tons  capacity, 
general  service  gondola  cars  of  50  tons  capacity,  steel  frame 
stock  cars  of  40  tons  capacity,  fiat  cars  of  55  tons  capacity, 
oil  tank  cars  of  7,000  gal.  capacity,  oil  tank  cars  of  8,000 
gal.  capacity,  oil  tank  cars  of  10,000  gal.  capacity,  acid  tank 
cars  of  7,000  gal.  capacity,  acid  tank  cars  of  S,000  gal.  ca- 
pacity, and  acid  tank  cars  of  10,000  gal.  capacity.  While 
no  cars  have  actuallj-  been  built  from  these  drawings,  they 
are  available  at  anj'  time  that  the  traffic  needs  show  them  to 
l)e  desirable. 

Comi)lete  plans  and  specifications  of  all  steel  baggage 
cars,  in  both  of  60-ft.  and  70-ft.  lengths,  have  been  pre- 
pared, and  tentative  plans  prepared  for  70-ft.  steel  coaches, 
and  for  steel  passenger  and  mail,  passenger  and  baggage, 
passenger,  baggage  and  mail  cars. 

ST.iND.AJU)  PE.ACTICES 

.Standard  practices  have  been  established  and  circulars 
of  instruction  issued  for  mechanical  work  covering  the  fol- 
lowing matter,  which  will  result  in  more  efficient  and  eco- 
nomical operation  of  locomotives  and  cars:  Repairs  and 
betterments  to  freight  cars,  painting  freight  cars,  installing 
field  ranges  in  cars,  locomotive  maintenance,  care  of  journal 
boxes,  inspection  of  ash  pans  and  spark  arresters,  lubrica- 
tion of  locomotives,  repairs  to  refrigerator  cars,  and  super- 
heating of  locomotives. 

Rules  have  also  been  promulgated  for  the  inspection  and 
testing  by  the  inspection  forces  of  the  railroad  companies  of 
all  stationary  boilers  used,  which  will  make  it  possible  to 
save  the  insurance  premiums  now  paid  on  such  boilers. 

CONSOLIDATION   OF   MECHANICAL   TERMINAL   FACILITIES 

Lender  private  operation,  at  many  points  complete  organi- 
zations for  the  maintenance  of  a  comparatively  small  num- 
ber of  locomotives  or  cars  were  maintained  side  by  side, 
which  resulted  in  a  duplication  of  work,  heating  plants, 
and  supervising  forces.  Wherever  a  saving  could  be  made 
without  adversely  affecting  efficiency,  such  useless  facilities 
were  eliminated.  Such  consolidations  have  been  made  at 
417  points  and  the  annual  saving  effected  thereby  amounts 
to  $2,363,535.95.  Additional  consolidations  are  now  under 
way. 

In  connection  with  this  work  extensive  investigations  were 
conducted  covering  shop  and  engine-house  operation,  re- 
sulting in  changes  and  improvements  which  have  materially 
increased  the  output.  For  example,  at  one  large  shop  the 
output  of  locomotives  receiving  classified  repairs  increased 
over  50  per  cent,  and  increases  ranging  from  10  to  25  per 
cent  were  secured  in  many  shops.  It  was  also  possible  by 
rearranging  the  method  of  handling  work  in  engine  houses 
to  release  hundreds  of  employees  that  were  sorely  needed  in 
other  departments,  and  the  saving  effected  in  engine-house 
operation  liy  such  reduction  in  force,  while  not  obtainable 
for  all  railroads,  on  one  railroad  alone  amounted  to  $1,061,- 
332.68  per  annum. 

The  condition  of  motive  power  on  all  lines  under  federal 
control  has  shown  a  gradual  improvement,  and  the  locomo- 
tives in  service  are  in  much  Ijetter  condition  than  thev  were 
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one  year  ago.  In  addition  to  the  improved  condition  of 
power  in  service  there  are  now  in  white  lead  1,021  locomo- 
tives in  the  various  regions.  These  locomotives  have  re- 
ceived classified  repairs  and  are  heing  held  in  reserve  for 
winter  service.  There  are  also  being  placed  in  storage  for 
service  during  the  winter  months  150  new  standardized 
locomotives  which  were  recently  received  from  the  locomo- 
tive builders. 

NEW  DEVICES  FOR  LOCOMOTIVES  AND  CARS 

On  account  of  the  vast  number  of  new  devices  for  use  on 
locomotives  and  cars  which  were  submitted,  a  comprehensive 
plan  for  handling  this  question  was  necessary.  Detailed  in- 
structions were  issued  by  circular  establishing  rules  for  the 
submission  of  such  devices  for  the  consideration  of  the  Rail- 
road Administration  and  a  committee  on  appliances  was 
created  to  conduct  necessary  investigations  and  to  pass  upon 
the  value  of  all  devices  or  appliances  thus  sulmiitted.  Up 
to  date  692  such  devices,  wdiich  cover  practically  everything 
used  in  locomotive  or  car  construction,  have  been  submitted. 
One  hundred  and  thirty-five  of  these  have  been  examined, 
ten  of  which  have  been  recommended  for  test  under  service 
conditions.  These  tests  will  proceed  under  the  direction  of 
the  mechanical  department. 

EDUCATION  OF  RAILROAD  EMPLOYEES 

It  has  long  been  recognized  that  the  service  rendered  by 
railroad  employees  is  capalile  of  substantial  improvement 
by  proper  training  of  employees  along  industrial  lines,  and 
many  railroads  have  in  existence  plans  for  furnishing  addi- 
tional training  for  their  employees. 

The   Railroad    Administration    is   in    sympathy    with   this 


work  and  plans  are  being  considered  for  establishing  a  sys- 
tem of  technical  training  for  railroad  employees  in  connec- 
tion with  the  Board  of  Vocational  Education.  It  is  also 
believed  that  this  work  may  be  profitably  extended  to  em- 
ployees who  have  been  injured  in  the  service  to  an  extent 
that  prevents  them  from  following  their  usual  vocation,  but 
with  ])roper  training  may  fill  other  responsible  |iositions. 

ORGANIZATION 

The  work  of  the  mechanical  department.  Division  of  Oper- 
ation, has  been  conducted  with  a  total  force  of  approxi- 
mately 60.  Of  these,  28  are  considered  as  field  men  whose 
duties  are  to  conduct  investigations  concerning  shop  prac- 
tices and  shop  output  and  to  furnish  first-hand  information 
relative  to  the  efficiencj-  of  the  work  performed  and  the  gen- 
eral condition  of  the  equipment.  Thej-  are  also  used  to  con- 
duct investigations  and  handle  disputes  between  shop  men 
and  railroad  officials  which  have  not  reached  the  point 
where  they  should  Ije  referred  to  the  Division  of  Labor. 

The  office  force,  in  addition  to  handling  ordinary  corre- 
spondence, receives,  checks  and  compares  the  reports  show- 
ing the  general  condition  of  equipment,  the  assignment 
of  locomotives  to  shops  for  repairs  as  well  as  the  assignment 
of  new  locomotives  received  from  the  builders.  It  also  in- 
cludes the  mechanical  engineering  staff,  which  checks  up 
the  designs  for  locomotives  and  cars,  receives  reports  of 
failures  of  standardized  locomotives,  and  corrects  faulty 
construction.  The  mechanical  engineering  .staff  also  acts 
as  a  clearing  house  for  information  concerning  standard  de- 
signs of  locomotives  and  cars,  distributes  drawings  and  other 
data  necessar)'  to  the  proper  standardization  of  equipment 
and  keeps  the  practices  up  to  the  standard. 


New  Type  of  Locomotive  Firebox 

By  the  Introduction  of  Thermic  Syphons  the  Evapo- 
rating Efliciency  of  the  Boiler  Is  Materially  Increased 


THE  Chicago,  Milwaukee  &  St.  Paul  has  recently  com- 
pleted a  series  of  road  tests  of  a  locomotive  equipped 
with  a  new  type  of  firebox.  The  principal  feature  of 
the  design  consists  of  two  water  legs  extending  longitudinally 
from  the  throat  of  the  boiler  to  the  crown  sheet.  The  trials 
were  conducted  with  one  locomotive  so  equipped  and  another 
of  the  same  class  with  a  firebox  of  the  usual  type.  The  re- 
sults showed  that  the  new  design  caused  a  noteworthy  in- 
crease in  the  boiler  efficiency  with  a  corresponding  decrease 
in  the  fuel  consumjition.  The  performance,  as  developed  by 
the  tests,  is  summarized  in  the  adjoining  talile.  Locomotive 
7142  had  the  ordinan,-  type  of  boiler,  while  engine  7615  had 
the  new  type  of  firebox. 

The  boiler  tests  conducted  at  Coatesville  in  1912  proved 
conclusively  that  the  water  evaporated  per  square  foot  of  heat- 
ing surface  in  a  locomotive  boiler  is  much  greater  in  the  fire- 
box than  in  the  boiler  tubes  and  flues.  The  maximum  evap- 
oration per  square  foot  of  tube  heating  surface  is  estimated 
at  about  10  lb.  per  hr..  while  the  corresponding  figure  for  the 
firebox  is  55  lb.  per  hr.  Since  these  important  facts  have 
been  demonstrated,  the  tendency  in  boiler  design  has  been 
along  the  line  of  increased  firebox  heating  surface.  It  is  a 
difficult  matter  to  secure  more  than  a  very  limited  increase 
in  the  area  of  the  sheets  in  die  usual  design  of  firebox.  To 
overcome  this  difficulty  J.  L.  Nicholson  of  the  I^ocomotive 
Firebox  Company,  Chicago,  recently  patented  a  new  design  of 
firebox.  The  salient  features  of  this  design  are  the  water 
legs  in  the  firelrax,  known  as  Nicholson  Thermic  Syphons. 

The  syphon  is  formed  from  a  single  sheet  rolled  to  shape 


and  closed  hV  welding  along  the  front  edge.  The  sides  are 
set  four  inches  apart  and  joined  to  the  crown  sheet,  extending 
from  a  point  about  18  in.  from  the  front  edge  to  about  6  in. 


CE.NERVr.      UESlLrS 


F    Tests 

JCneitif 
7142 


Pounds  coal   fired  per  thousand  gross  ton 

miles,     actual      124.36 

Pounds  coal  tired  per  thousand  gross  ton 

miles,    equated    124.36 

Pounds  coal   fired  per  locomotive  mile...  271.9 

-'\verage    tonnage    hauled 2,190.0 

Pounds  of  water  used  per  thousand  gross 

ton    miles 670.72 

Pounds  water  evaporated  per  pound  of 
coal    fired    5.39 

Equivalent  evaporation  per  pound  of  coal 

fired    6.54 

Equivalent  evaporation  per  pound  of  dry 
coal    7.2.S 

Equivalent  evaporation  per  pound  of  com- 
bustible       8.37 

Poller     efficiency     57.65 

Front-end     temperature     625  deg.  F. 

*  Increase. 


Decrease. 
Encine     Engine 
7615  7615 

Per  cent 


93.64 

86.63 

218.9 

r.340.O 

596.22 

6.36 

7.74 

8.60 

10.49 

73.75 

550  deq.  F. 


24.7 

30.3 
19.4 
6.8" 

n.i 

18.0- 

IS. 3* 

IS.l" 

25.3* 

27.92» 

13.6 


from  the  rear.  The  front  edge  of  the  water  leg  is  parallel  to 
the  tube  sheet ;  from  the  back  of  the  crown  sheet  it  slopes 
downward  toward  the  throat  of  the  boiler.  The  cross  section 
of  the  leg  is  increased  at  the  lower  edge  to  form  a  segment  of 
a  circle  six  inches  in  diameter,  which  joins  a  6-in.  tulie  ex- 
tending into  the  lower  portion  of  the  tul>e  sheet.  The  syphons 
thus  form  a  support  for  the  sectional  1:irick  arch.  Fig.  1 
shows  the  side  elevation  and  plan  of  the  firebox  on  which  the 
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tests  were  made,  equipped  with  the  s^-phons.  Fig.  2  shows 
another  metliod  of  installing  thermic  sj^phons  in  locomotive 
fireboxes.  In  this  case,  instead  of  flanging  the  neck  of  the 
SN-phon  out  and  welding  it  into  the  throat  sheet,  a  separate 
diaphragm  plate  is  used,  the  S}'phon  being  formed  with  a 
separate  neck  and  expanded  into  the  diaphragm  plate,  also 
being  riveted  and  welded  as  shown.  This  is  for  the  purpose 
of  giving  more  flexibility  to  the  installation,  and  also  to  en- 
able the  manufacturers,  by  eliminating  the  flanged  portion 
of  the  Beck  and  making  the  neck  long  enough  to  fit  extreme 
cases,    to    standardize    the    manufacturing    forms    and    die?. 


Test  Condition's  .^xd  Methods 
The  test  runs  were  conducted  between  Milwaukee  and 
Portage,  Wis.  The  distance  westbound  was  91.8  miles  and 
eastbound  89.1  miles.  There  was  no  attempt  to  control  the 
makeup  of  the  test  trains.  The  tonnage  wlis  limited  to  what 
the  engines  could  handle  on  the  ruling  grade,  and  trains  were 
rtm  as  extras  with  whatever  cars  were  available.  Two  trips 
eastbound  and  two  westbound  were  made  with  each  locomo- 
tive, the  same  engine  crew  being  used  on  all  the  tests.  A 
road  foreman  of  engine?  acted  as  cab  obser\'er  and  all  other 
readings  were  taken  by  employees  of  the  test  department  un- 


Fig.    1 — Firebox   of   Chicago.    Milwaukee   &   St.    Paul    Locomotive    Equipped    with    Nicholson    Thermic   Syphons 


The  locomotives  tested  were  of  the  Consolidation  type, 
using  saturated  steam  and  equipped  with  piston  valves  and 
Walschaert  valve  gear.  They  were  alike  in  all  respects  ex- 
cept that  the  firebox  of  locomotive  7615  was  equipped  with 
the  Nicholson  Thermic  S)'phons  supporting  the  brick  arch, 
while  7142  had  a  brick  arch  supported  on  four  3-in.  arch 
tubes.     Both  had  recently  received  heavA'  repairs. 


Locomotive  Data 

Engine  7615 

Cylinder    diameter   and   stroke 23  in-  by  30  in. 

Diameter     of     drivers 63    in. 

Tractive    eSort 42.800    lb. 

Weight    on    drivers 190.J00   lb. 

Total    weight   of  engine 21 6.900    lb. 

Total  weight  of   engine  and  tender....        351,450  lb. 
_   .,       ^  f         Straight. 

Boiler  type   j       radial  stay 

Boiler   diameter,   first   course 75  f4      in. 

Grate     area      48.8  sq.ft. 

Tubes,    number    and    outside    diameter..  414 — 2  in. 

Tube     heating    surface 3.143.0  sq.  ft. 

Normal    firebox    heating    surface 195.7  sq.   ft. 

Heating  surface  added  by  arch  tubes 

Heating  surface  added  bv  thermic  sy- 
phons       53.0  sq.  ft. 

Total     firebox     beating    surface 248.7  sq.   ft. 

Total    heating    surface    3,391.7  sq.   ft. 

Total    heating   surface    ^    grate  area...  69.5 

Firebox  heating  surface  -^  total  heat- 
ing   surface,    per    cent 7  3 

Firebox  heating  surface  -^   grate  area..  5.1 


Engine  7142 
23  in.  by.  30  in. 
63    in. 
42.800    lb. 
189.^00   lb. 
215,700    lb. 
3S0.2S0   lb. 
Straight, 
radial  stay 
75>i    in. 
48.8  sq.   ft. 
418—2  in. 
3,173.4  sq.  ft. 
195.7  sq.  ft. 
29.3   sq.  ft. 


225.0  sq. 

3,398,4  sq. 

69.6 

6.6 

4.6 


ft. 
ft. 


der  the  direction  of  G.  P.  Kempf,  engineer  of  tests, 
conditions  were  imiform  throughout  the  tests. 


Weather 


Tr.<in  Make-X^p,  Tonnage  and  Time. 


Eng. 
No. 


Cars  hauled 
Test  over 

No.     ruling  grade 

IE     49  Ids.    5  empt. 

r-W     29  Ids.     1  empt. 

3-W    32  Ids.     1  empt. 

4-E      34  Ids.  35  empt. 


.^ve.  36  Ids.  10  empt. 

1-W  35  Ids.  31  empt. 

2-E.  47  Ids.    7  empt. 

3-W  45  Ids.    0  empt. 

4-E  51  Ids.    Oempt. 


Tonnage 
over 
ruling 
grade 
2565 
2027 
2055 
2392 

2260 
1976 
2315 
2006 
2499 


Adjusted 
tonnage 

2565 

2166 

2237 

2391 

2340 
1976 
2294 
1990 
2499 


Gross 
ton-miles 
228,285 
198,853 
205,410 
212.900 


Time 

over 
division, 
hr.  min. 

6     54 

6  59 

7  46 
6     17 


motion, 
br.  min. 
S     38 
5     14 
5     S4 
5     12 


211,362         6     59         5     30 


181,400 
204,200 
182,700 
222,400 


8  27  6  27 

6  38  5  8 

7  13  5  39 
5  45  5  5 


(Ave.  44  Ids.  9  empt    2199 


2150 


197,675 


1 


5  35 


The  engines  were  coaled  at  the  chutes,  no  attempt  being 
made  to  select  the  coaL  The  amount  used  was  obtained  by 
weighing  the  tender  at  the  end  of  each  run  with  all  water 
emptied  out  of  the  tank.  Sacked  coal  was  used  while  at  ter- 
minals and  standing  or  switching  on  the  road. 

Samples  were  taken  from  the  tender  during  each  trip  and 
were  later  analyzed.     The  average  analysis  was  as  follows: 
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Analysis   of    Coal   as    Fired 


Eng. 
No. 


Volatile  Fixed 

Moisture     combustible  carbon 

7615             10.00             35.02  38.75 

7142              10.21              37.36  40.80 


E.  t  .  u.  per 
Ash  pound  coal 

16.23  10,184 

11.63  11,008 


The  coal  consumption  and  firing  rate  are  shown  below : 

Coal  Consumption 


Eng. 
No. 


Test 
No. 

ri-E 

2-W 
3-W 
4-E 

[  Ave. 

r  1-W 

2-E 

I  3-W 

I  4-E 


Total 
lb.  coal 

fired 
18.400 
20, -150 
20,820 
19,505 

19,794 
29,450 
22,100 
25,855 
20,930 


lAve.     24,584 


Average 
lb.  coal 
fired 
per  hr. 
3,262 
3,903 
3,523 
3,744 

3,599 
4,558 
4,300 
4,568 
4.120 

4,401 


Lb.  coal 
per  hr.  per 

sq.  ft.  of 
grate 
66.84 
80.00 
72.19 
76.72 

73.  7S 
93.40 
88.11 
93.60 
84.42 

90.18 


Lb.  coal  Lb.  coal 
fired  per  fired  per 
100-car    locomotive 


mile 
382.8 
689.0 
513.7 
317.6 

440.6 
486.0 
483.9 
638.1 
461.1 

510.8 


mile 
206.7 
222.7 
226.8 
219.1 

?18.9 
320.8 
248.3 
281.6 
235.1 

271.9 


Lb.  coal 

fired  per 

gross  1.000 

ton-miles 

80.60 

102.84 

101.35 

91.61 


93.64 
162.12 
108.22 
141.51 

94.10 

124.36 


Fig.   2 — An    Improved    Metfiod    of   Applying   the  Thermic    Syphon 
to  the  Throat 

that  the  boiler  of  engine  7615  was  more  responsive  to  the  de- 
mands made  upon  it  than  that  of  engine  7142. 

It  will  be  noted  that  the  average  boiler  horsepower  devel- 
oped by  locomotive  7615  was  807.4,  as  compared  with  834,8 
horsepower  for  engine  7142.  This  is  to  be  accounted  for  by 
the  fact  that  engine  7142  consumed  12.4  per  cent  more  water 
per  thousand  gross  ton  miles.  Neither  of  the  locomotives  was 
forced  to  the  limit  of  the  capacity  of  the  boiler.  Engine  7615 
developed  a  ma.\imum  boiler  horsepower  of  1,015  on  the 
grade  from  Milwaukee  to  Brookfield.  This  is  at  the  rate  of 
10.62  lb.  equivalent  evaporation  per  square  foot  of  healing 
surface  per  hour. 

Both  locomotives  had  double  exhaust  nozzles  with  S'j/i-in. 
tips  at  the  time  these  readings  were  taken.  On  the  last  round 
trip  with  engine  7615  the  tips  were  enlarged  to  3-11/16  in. 
diameter,  which  reduced  the  vacuum  somewhat.  The  front 
end  temperatures  were  obtained  by  means  of  a  Hoskins 
pyrometer.  It  is  thought  that  owing  to  an  improper  adjust- 
ment of  the  recorder  the  temperatures  recorded  for  engine 
7142  are  too  low. 

No  analysis  was  made  of  tlie  front  end  gases,  so  it  is  im- 
possible to  tell  exactly  what  changes  in  combustion  conditions 
were  brought  about  by  the  changes  in  the  firebox.  The  re- 
duction in  the  coal  consumption,  the  increase  in  the  evapora- 
tion and  the  marked  absence  of  smoke  indicates  that  the 
syphons  tend  to  improve  combustion  conditions  by  breaking 


up  the  stream  of  gases  and  securing  a  better  mixture  of  the 
combustible  gases  and  the  air. 

In  considering  the  increased  boiler  efficiency  secured  by 
the  use  of  the  Nicholson  Thermic  Syphons  it  should  be  noted 
that  engine  7615  was  working  at  a  lower  rate  of  evaporation 

Boiler   Peeformance— Coal   and   Apparent  Evaporation 


Eng 
No. 


Lb.  coal 

fired 

Test     per 

No.      hour 

I  1-E     3,262 

2-W    3,903 

I  3-W    3,523 

1  4-E     3,744 

(Ave.  3.599 

f  1-W  4,558 

2-E     4,300 

3-W   4,568 

4-E     4,120 


Lb.  water  Lb.  water 
Lb.  v/ater    evap'd      evap'd 
evap'd       per  lb.   per  sq.  ft. 
coal     ■ 


per  hour 
21,782 
23,553 
22.825 
23,589 


22,912 
23,707 
24,554 
23,394 
23,338 


6.68 
6.04 
6.48 
6.30 

6.36 
5.20 
5.71 
5.12 
5.66 


heat.  surf. 
6.42 
6.94 
6.73 
6.95 

6.75 
6.97 
7.22 
6.88 
6.88 


Temp, 
feed 
water 

49  Deg. 
52  Deg. 
S2  Deg. 
51  Deg. 

51  Deg. 

50  Deg 
54  Deg 
58  Deg. 

52  Deg. 


Average 
boiler 

pressure 
198.3 
199.2 
198.9 
198.4 

198.7 
198.8 
198.3 
196.6 
197.6 


Factor 

of 
evap. 
1.2187 
1.2149 
1.2149 
1.2159 

1.2159 
1.2170 
1.2129 
1.2086 
1.2149 


From  an  operating  standpoint  tlie  boiler  performance  of 
both  locomotives  was  satisfactory,  although  it  was  noticeable 


(.•\ve,  4,401         23,728         5.39         6.98         53  Deg.         197.9         1.2139 
Boiler  Performance— Equiv.  Evap.  Horse  Power  and  Efficiency 
Equivalent-evaporation — from  and  at  21?  Deg.   F.  lb. 


Eng. 
No. 


Test 

No. 

I-E 

2-W 

3-W 

4-E 


Per 
hour 
26,546 
28,615 
27,730 
28,682 


Per  hr. 

per  sq.  ft. 

heat.  surf. 
7.82 
8.43 
8.16 
8.45 


Per  lb. 
of  coal 
as  fired 

8.14 

7.34 

7.87 

7.66 


Per  lb. 

of  dry 
coal 
9.04 
8.14 
8.74 
8.51 


Per  lb. 
of  com- 
bustible 
9.42 
10.22 
11.09 
10.77 


Boiler 
hp. 
769.4 
826.5 
803.7 
831.3 


Boiler 
efiS- 

ciency 
67.00 
73.63 
77.96 
77.26 


.'\ve.  27,858 

1-W  28,851 

2-E  29,781 

3-W  28,274 

4-E  28,353 


8.21  7.74  8.60  10.49 

8.48  6.33  7.10  8.26 

8.76  6.93  7.35  8.95 

8.31  6.19  6.96  7.85 

8.34  6.88  7.59  8.56 

7.28  8.37 

Draft  and  Front  End  Temperature 


lAve.    28,803  8.47  6.54 


807.4 
836.2 
863.2 
819.5 
821.8 

834.8 


Eng. 
No. 


Test 
No. 
1-E 
2-W 


Lb.  coal 

fired 
per  hour 

3.262 
3,903 


1  Ave.        3,582 

,  1-W         4.SSS 

7142J  2-E  4,300 


Lb.  coal 

fired  per 

sq.  ft.  grate 

per  hour 

66.84 

80.00 

73.42 
93.40 
88.11 


Draft — Inches  of  water 


Front 
end 

5.2 

5.3 

5.25 

5.3 

5.0 


Firebox 
1.67 
1.66 

1.66 
1. 56 
1.27 


Ash  pan 

.27 
.29 

.28 
.22 
.17 


73.75 
58.00 
61.35 
53.89 
58.10 

57.65 


Front 
end 

Temp. 
Deg. 
520 
536 

528 
610 
589 


than  engine  7142  and  also  at  a  lower  rate  of  combustion, 
which  made  a  favorable  condition  for  obtaining  higher  boiler 
efficiency.  In  this  connection,  however,  it  should  not  be  over- 
looked that  tliis  was  not  due  to  operating  conditions  favoring 
engine  7615,  as  the  average  tonnage  hauled  by  this  locomotive 
was  6.8  per  cent  greater  than  that  hauled  by  engine  7142. 
Making  due  allowance  for  the  favorable  evaporation  and 
combustion  rates,  there  remains  a  gain  in  economy  which 
cannot  be  attributed  entirely  to  the  increased  firebox  heating 
surface.  There  is  evidently  a  further  saving  due  to  the  in- 
crease in  the  radiating  surface  in  the  firebox,  to  the  more 
intimate  mingling  of  the  combu.stible  gases  with  air  in  the 
firebox  and  to  tlie  more  rapid  circulation  through  the  boiler. 
It  is  estimated  that  the  rate  of  flow  through  the  syphons  is 
so  fast  that  all  the  water  in  the  boiler  passes  through  them 
every  five  minutes.  Such  rapid  circulation  will  cause  the 
water  to  remain  at  more  nearl}-  uniform  temperature  through- 
out the  boiler.  This  should  result  in  a  decrease  in  the  boiler 
troubles  due  to  unequal  expansion  and  contraction. 

The  cost  of  application  of  the  Nicholson  Thermic  Syphons 
is  low,  and  it  is  anticipated  that  the  maintenance  charges  will 
be  negligible  compared  with  the  savings  effected.  The  syphon 
requires  no  more  attention  than  an>'  otiier  part  of  the  firebox 
and  when  properly  applied  is  practically  fool-proof  and  acci- 
dent-proof. The  first  installation  has  been  in  ser\-ice  for 
four  months  and  has  given  no  trouble  from  mud  or  scale. 
The  rapid  circulation  has  kept  the  syphons  clean  and  has 
apparently  resulted  in  tlirowing  the  mud  and  scale  into  the 
back  water  leg,  where  it  can  easily  be  removed.  Up  to  the 
present  time  there  has  been  no  evidence  of  scale  in  the 
syphons,  and  no  leak  or  trouble  of  any  nature  has  developed 
at  the  seams  or  stays.  The  C.  M.  &  St.  P.  is  now  jilanning 
to  install  the  syphons  on  several  additional  locomotives. 
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Standard  2-6-6-2  Type  Locomotive 

Weights:     Total    448,000  lb.,    Drivers    358,000  lb.; 
Tractive  Effort  Compound  80,0001b.,  Simple  96,000  lb. 


THE  first  of  the  standard  Mallet  type  locomotives  de- 
signed by  the  United  States  Railroad  Administration 
has  recently  been  turned  out  by  the  Schenectady  works 
of  the  American  Locomotive  Company,  for  delivery  to  the 
Chesapeake  &  Ohio.  The  locomotive  is  of  the  2-6-6-2  type, 
the  lighter  of  the  two  standard  Mallet  types,  and  orders 
were  placed  for  JO  of  these  locomotives. 

The  locomotive  has  a  weight  on  drivers  of  ,558,000  lb., 
2,000  lb.  less  than  the  ma.ximum  permissible  within  the  a.xle 
load  limit  of  60,000  lb.  The  cylinders  are  2.5  in.  and  .55  in. 
in  diameter  by  32  in.  stroke  and  the  locomotive  is  designed 


wide,  with  a  maximum  thickness  of  5  in.  over  the  pedestals 
and  a  minimum  thickness  of  A'/i  in.  The  lower  rails  have 
a  maximum  and  minimum  thickness  of  o J/2  in.  and  3  in. 
respectively.  The  high  pressure  frames  are  designed  with 
splice  joints  at  the  rear  for  attachment  to  a  Commonwealth 
frame  cradle  which  includes  in  one  casting  the  frames,  rear 
deck  plate  and  trailer  equalizer  fulcrums.  The  high  pres- 
sure cylinders  are  supported  on  a  single  front  rail  which  is 
cast  integral  with  the  main  frames. 

The  low  pressure  frames  are  designed  to  receive  the  articu- 
lation joint,  which  is  of  the  Baldwin  universal  type,  hinged 


Boiler  for   the   Standard  2-6-6-2  Type  Locomotive 


to  deliver  a  tractive  effort  of  96,000  lb.  simple  and  «0,000 
lb.  compound.  In  the  table  will  be  found  a  comparison  of  the 
principal  dimensions  and  data  for  a  number  of  Mallet 
locomotives  of  the  2-6-6-2  wheel  arrangement,  of  which  the 
standard  locomotive  is  the  heaviest  both  on  drivers  and  in 
total  weight. 

The  lioiler  has  an  outside  diameter  at  the  first  ring  of  90 
in.,  increasing  to  95  9/16  in.  at  the  fourth  ring  just  forward 
of  the  firebox.  The  dome  is  located  on  the  second  ring  from 
the  front  and  is  9  in.  high. 

The  firebox  has  a  combustion  chamber  extending  forward 


tor  movement  about  a  horizontal  axis  transverse  to  the  center 
line  of  the  locomotive  and  provided  with  a  ball  joint  pin 
connection  at  the  high  pressure  unit  end.  The  low  pressure 
cylinders  are  supported  by  double  rails,  both  of  which  are 
bolted  to  the  main  frame.  The  frames  of  both  units  are 
spaced  41  in.  from  center  to  center,  while  the  cylinders 
have  a  spread  of  85  in.  Owing  to  the  size  of  the  low  pressure 
cylinders  the  face  of  the  lower  rail  bolting  flange  is  only  lOyi 
in.  from  the  center  line  of  the  locomotive,  thus  requiring  an 
offset  in  the  front  frame  rail.  This  is  provided  by  bolting  the 
front  rail  to  the  inside  face  of  the  lower  rail  extension  of 


The    Raih-cTd    Administration    Standard   2-6-6.2  Type   Locomotive 


into  the  barrel  of  the  Ijoiler  84  in.  from  the  throat  sheet, 
making  the  tubes  24  ft.  long.  It  is  fitted  with  a  Security 
brick  arch  carried  on  five  arch  tubes  and  is  fired  by  a 
Standard  stoker.  The  fire  door  is  of  the  Shoemaker  power 
operated  type  and  the  grates  are  operated  liy  Franklin  power 
grate  shakers.  The  boiler  is  fitted  with  the  Locomotive  Super- 
heater Company's  Type  A  superheater  with  45  units. 

In  general  the  detail  design  of  the  frames  follows  that  of 
all  the  other  standard  type  locomotives  which  have  been  built. 
The  top  rails  for  both  high  and  low  pressure  units  are  6  in. 


the  main  frame  and  reducing  the  lateral  thickness  of  this 
section  to  3  in.  where  it  is  joined  under  the  cylinder  to 
the  front  rail.  The  section  of  the  extension  under  the  cylin- 
ders is  U  in.  deep,  while  that  of  the  front  rail  has  a  verti- 
cal thickness  of  7  in.  The  upper  front  rail  is  bolted  and 
keyed  to  the  top  of  the  main  frame  over  the  front  pedestal. 
The  section  of  the  main  frame  here  is  13  in.  deep  with  hori- 
zontal slots  for  the  splice  bolt  nuts  over  the  pedestal. 

The  cylinders  and  valve  chambers  througliout  are  bushed 
with  Hunt-Spiller  gun  iron.    In  the  design  of  the  high  pres- 
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sure  cylinders  is  incorporated  the  McUin  intercepting  valve 
which  completely  controls  the  admission  of  steam,  either  ex- 
haust from  the  high  pressure  cylinders  or  steam  direct  from 
the  boiler,  to  the  low  pressure  receiver  pipe.  Piston  valves 

COiMi-AiiisoN   OF  Recent  Mai.let  Locomotives  of  the  2-6-6-2  Type 

Name  of  road U.S.  Std.  B.R.  &  P.  N.  &  W.  C.  &  O. 

Year  built  1919  1914  1913  1911 

Builder     American  Americ.Tn  Amciican  American 

Tractive    effort,    lb SO.OIIO  SO.OOO  72.SO0  72.S00 

Total    weight,    lb ■148.000  429,000  405,000  400,000 

Vk'eigh'-    on    drivers,    lb 3SS,OnO  355,000  337,CX)0  337.500 

Diameter  drivers,  in 57  57  56  56 

Cylinder  diameter  and    stroke,  in.      23  &  35  23>^  &  37  22  8:35  22  5(35 

X  32  X  32  X  32  x  32 

Steam  pressure,  lb.  per  sq.  in..  225  200  2O0  200 
Heating     surface,     total     evap., 

sq.    ft 5,443  4,935  5,003  5.064 

Heatine     surface,      equivalent,* 

sq.    ft 7,381  6,473  6.485  6,430 

Orate  area    sq.   ft 76.3  72.2  72.2  72.2 

Tractive  effort  X  dia.  drivers  -h- 

equivalent  heating  surface"..          617.8  704.5  628.6  634.0 
Firebox      heating      surface      -^ 

equivalent     heatine     surface,* 

per   cent    5.6  6.0  5.3  6.1 

•Equivalent   heating    surface    —    total   evaporative    heating   surface    -f    1.5 
times  the  superheating  surface. 

are  employed  with  both  the  high  and  low  pressure  cylinders. 
These  valves  are  12  in.  in  diameter  and  have  a  maximum 
travel  of  6  in.    The  valves  for  the  low  pressure  cylinders  are 


Clearance    Diagram   for  the  Standard   2-6-6-2   Type    Locomotive 


double   ported   while   tliose   for   the   high   pressure  cylinders 
are  the  same  as  are  used  on  the  0-6-0  type  switchers. 

The  high  pressure  piston  specifications  call  for  either 
rolled  or  cast  steel  of  dished  section,  while  for  the  low 
pressure  pistons  the  center  of  which  has  a  diameter  of  30^4 
in.,  exclusive  of  the  bull  ring,  cast  steel  only  is  specified. 
Hunt-Spiller  gun  iron  bull  rings  and  packing  rings  are  used 


ilistribution  is  controlled  by  the  Baker  valve  gear  and  the 
Chambers  back  head  type  throttle.  The  locomotive  is  fitted 
with  a  Lewis  power  reverse  gear. 

The  driving  journals  throughout  have  a  diameter  of  11  in. 
and  are  13  in.  long.  The  driving  bo.xes  are  interchangeable 
on  all  journals,  except  that  the  crown  brass  for  the  main 
journals  is  finished  with  a  clearance  of  1/100  in.  instead  of 
1/32  in.  The  same  driving  box  is  also  used  on 
the  heavy  Mountain  type  locomotive,  with  the  exception 
of   the   main    journals,    and    on    the   main    journals    of   the 


£47.  2^   Tubes 
46.  S^'  Flues 


Tube  Layout  and   Firebox  Section — Standard    Light   Mallet  Type 
Locomotive 

light  Mikado  type  locomotive.  The  engine  truck  is  of 
the  constant  resistance  type  and  the  trailer  truck  is  of  the 
Cole-Scoville  type. 

The  tender  tank  has  a  water  capacity  of  12,000  gallons 
and  a  coal  capacity  of  16  tons.  It  is  carried  on  a  Common- 
wealth cast  steel  frame,  and  is  one  of  the  three  standard 
types  which  have  been  designed  to  meet  the  requirements  of 
all  of  the  standard  locomotives.  The  trucks  have  cast  steel 
side  frames  and  are  of  a  design  which  is  used  on  all  the 
standard  freight  locomotives.  The  Unit  Safety  drawbar  and 
Radial  buffers  are  used  between  the  engine  and  tender. 

Among  the  specialties  with  which  these  locomotives  are 
equipped  are  four  Coale  three-inch  open  safety  valves,  No. 
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Weight    Distribution    Diagram    for   the   Standard    Light    Mallet  Type   Locomotive 


on  both  high  and  low  pressure  pistons.  The  design  of  the 
crossheads  is  the  same  in  detail  as  that  employed  on  all  pre- 
viously built  standard  locomotives,  and  is  interchangeable 
with  that  on  the  0-6-0  switchers.  Paxton-Mitchell  packing 
is  fitted  both  on  the  valve  stems  and  piston  rods.       Steam 


13  Nathan  non-lifting  injectors,  Nathan  bull's-eye  lubrica- 
tors, Ashton  steam  gages,  Okadee  flanged  blow-off  cocks 
and  Barco  flexible  pipe  joints. 

On  the  diagrams,  prepared  by  F.  P.  Pfahler,  chief  mechan- 
ical engineer,  Division  of  Operation  of  the  Railroad  Admin- 
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istration.  will  be  found  the  clearances  and  actual  wheel  load 
distribution  for  these  locomotives.  Other  dimensions  and 
data  are  as  follows: 

General  Data 

Gage    4  ft.,   8  J4  in- 

Service    Fieight 

puel    Bit.   coal 

Tractive    effort,    compound 80,000  ib 

Tractive     effort,     simple 96,000  lb. 

Weight   in   working  order 448,000  lb. 

Weight   on   drivers ' 358,000  lb. 

Weight  on    leading  truck 32,500  lb. 

Weight  on  trailing  truck 57,500  lb. 

Weight  of  engine  and  tender  in  working  order -■ 654,000  lb. 

Wheel  base,  driving 31   ft. 

Wheel  base,   ricid 10  ft.  6  in. 

Wheel  base,   total 49  ft.  9  in. 

Wheel  base,   engine  and  tender 89  ft.  5  in. 

Ratios 

Weight  on  drivers    —    tractive  effort,  simple 3.7 

Tota'l  weight    -r-    tractive  effort,  simple 4.7 

Tractive    effort,    compound     X     diam.    drivers     ~r     equivalent    heating 

surface*     617,8 

Equivalent  healing  surface*    -e-    grate  area 100.3 

Firebox  heating  surface    -H   equivalent  beating  surface,*  per  cent 5.6 

Weight  on  drivers  -^    equivalent  heating  surface* '.  ■  .48.5 

Total  weight    -^    equivalent  heating  surface' 60.7 

Volume  equivalent  simple  cylinders 21.7  cu.  ft. 

Equivalenl   heating  surface*    -^    vol.  cylinders 340.5 

Grate  area    -=-    vol.  cylinders 3.4 

Cylinders 

Kind     Compound 

Diameter  and  stroke 23  in.  and  35  in.  by  32  in. 

Valves 

Kind    Piston 

Diameter     12  in. 

Greatest   travel    6  in. 

Outside    lap    1  in. 

Inside  clearance H.  P.,   'A  in.;  L.  P.,  H  in. 

Lead  in  full  gear l4  in. 

Wheels. 

Driving,   diameter  over  tires.  * 57  in. 

Driving  journals,  main,  diameter  and  length 11  in.  by  13  in. 

Driving  journals,  others,  diameter  and  length 11  in.  by  13  in. 

Engine    truck    wheels,    diameter 30  in. 

Engine  truck,  journals 6>^  in.  by  12  in. 

Trailing  truck  wheels,  diameter 43  in. 

Trailing  truck,  journals 9  in.  by  14  in. 

Boiler 

Style Straight  top 

Working  pressure 225  lb.  per  sq.  in. 

Outside  diameter  of  first  ring 90  in. 

Firebox,  length   and  width 114^   in.  by  96',i   in. 

Firebox  plates,  thickness Sides,  back  and  crown,  ^i  in.;  tube,  14  in. 

Firebox,  water  space Sides  and  back.  5  in.;  front,  6  in. 

TubeS;  number  and  outside  diameter 247 — 2J4   in. 

Flues,  number  and  outside  diameter 45 — 5  J^   in. 

Tubes  and  flues,  length 24  ft. 

Heating  surface,  tubes 3,478  sq.   ft. 

Heating  surface,   flues    1,549  sq,   ft. 

Heating  surface,  firebox  and  arch  tubes 416  sq.   ft. 

Heating  surface,   total 5,443   sq.    ft. 

Superheater    heating    surface 1,292  sq.    ft. 

Equivalent  heating  surface* 7,381    sq.   ft. 

Grate  area  . , .-" 76.3  sq.   ft. 

Tender 

Tank    Water   bottom 

Frame   Cast   steel 

Weight 206,500  lb. 

Wheels,    diameter    33  in. 

Water    capacity    12,000    gal. 

Coal   capacity    16  tons 


"Equivalent   heating    surface    =    total    evaporative    heating   surface    +    1.5 
times   the   superheating   surface. 


ENGINE   FAILURES— CAUSES    AND 
REMEDIES* 

It  has  been  said  that  tlie  engine  failure  reports  form  one 
of  the  best  barometers  of  the  efficiency  of  the  mechanical 
department,  and  this  is  indeed  the  case  where  all  detentions 
and  reported  failures  are  carefully  investigated  before  they 
are  recorded.  Where  the  engine  failures  charged  depend, 
however,  on  the  reports  of  conductors  or  on  interpretations  of 
the  rules  by  the  despatcher's  or  trainmaster's  clerk,  the  ac- 
curacy of  tiae  charge  is  often  open  to  question. 

An  engine  failure  on  the  line  of  road  is  an  expensive 
proposition,  more  far  reaching  in  its  effects  on  the  movement 
of  trains  than  is  generally  believed  by  mechanical  men  who 
have  had  no  road  experience,  often  so  upsetting  the  des- 
patcher's pre-arranged  schedule  that  we  cannot  be  surprised 
if  he  loses  his  temper  and  feels  like  charging  every  delay, 
regardless  of  cause,  as  an  engine  failure. 

•Abstract  of  a  committee  report  presented  at  the  1918  convention  of  the 
Traveling  Engineers'  Association. 


DEFINITION   OF   WHAT  CONSTITUTES   AN  ENGINE  FAILURE 

1.  All  delays  waiting  for  an  engine  at  an  initial  terminal, 
except  in  cases  where  an  engine  must  be  turned  and  does  not 
arrive  in  time  to  be  cared  lor  before  leaving  time. 

2.  All  delays  on  account  of  engines  breaking  down,  run- 
ning hot,  not  steaming  well,  or  having  to  reduce  tonnage  on 
account  of  defective  engine,  making  a  delay  at  a  terminal,  a 
meeting  point,  a  junction  connection,  or  to  other  traffic. 

DELAYS   THAT    SHOULD   NOT   BE   CONSIDERED   AN  ENGINE 
FAiLURE 

1.  Do  not  report  cases  where  engines  lose  time  and  after- 
wards regain  it  without  delay  to  connections  or  other  traffic. 

2.  In  cases  where  a  passenger  or  scheduled  freight  train 
is  delayed  from  other  causes,  and  an  engine  (having  a  defect) 
makes  up  more  time  than  she  loses  on  her  own  account, 
should  not  be  called  an  engine  failure. 

3.  Do  not  report  delays  to  passenger  trains  when  they 
are  less  than  five  minutes  late  at  terminals  or  junction  points. 

4.  Do  not  report  delays  to  scheduled  freight  trains  when 
less  than   20   minutes  late  at  terminals  or  junctions. 

5.  Do  not  report  delays  when  an  engine  is  given  excess  of 
tonnage  and  stalls  on  a  hill,  provided  the  engine  is  working 
and  steaming  well. 

6.  Do  not  report  delays  on  extra  dead  freight  trains  if 
the  run  is  made  in  less  hours  than  the  miles  divided  by  ten. 

7.  Do  not  report  engine  failures  on  account  of  engines 
steaming  poorly,  or  flues  leaking,  on  any  run  where  the 
engine  has  been  delayed  on  side-tracks  other  than  by  defects 
of  engine,  or  on  the  road  an  unreasonable  length  of  time — - 
say,  15  hr.  or  more  per  100  miles. 

8.  Do  not  report  an  engine  failure  for  reasonable  delays 
in  cleaning  fires  and  ash-pans  on  the  road. 

9.  Do  not  report  failures  against  engines  that  are  coming 
from  outside  points  to  the  shops  for  repairs. 

10.  Do  not  report  cases  where  an  engine  is  held  in  the 
roundhouse  for  needed  repairs  and  called  for  by  the  operating 
department,  they  being  informed  that  the  engine  will  not  be 
ready  until  a  stated  time.  Failure  to  provide  that  engine  be- 
fore the  stated  time  should  not  be  called  an  engine  failure. 

11.  Do  not  report  broken  draft  rigging  on  engines  and 
tenders  caused  by  air  being  set  on  train,  account  of  bursted 
hose  or  breaking  in  two. 

12.  Do  not  report  delays  to  fast  schedule  trains  when  the 
weather  conditions  are  such  that  it  is  impossible  to  make  the 
time,  provided  that  the  engine  is  working  and  steaming  well. 

13.  Do  not  report  delays  when  an  engine  gets  out  of  coal 
and  water,  caused  by  being  held  between  coal  and  water 
stations  an  unreasonable  length  of  time. 

If  rule  No.  2  is  correctly  interpreted  there  is  no  need  for  the 
13  qualifying  rules.  However,  if  an  engine  apparently  fails 
on  the  line  of  road,  it  is  charged  as  an  engine  failure,  although 
the  engine  may  be  in  perfect  condition  and  the  delay  due  en- 
tirely to  other  causes,  such  as  mishandling  on  the  part  of  the 
crew,  either  engineer  or  fireman,  excessive  tonnage,  weather 
conditions,  or  any  of  a  hundred  possible  causes,  any  of  which 
may  result  in  a  poor  engine  performance  and  for  which  the 
engine  or  its  condition  is  least  of  all  responsible. 

The  true  cause  of  the  poor  performance  should  be  deter- 
mined by  a  full  investigation,  which,  however,  may  not  be 
possible  immediately  and,  consequently,  when  determined  sev- 
eral days  may  have  elapsed  before  the  cancellation  of  the 
charge  is  requested.  This  being  the  case,  it  appears  to  this 
committee,  in  justice  to  the  mechanical  department,  it  would 
be  much  more  equitable  were  all  doubtful  cases  simply  sho\vn 
as  delays  on  the  "morning  report"  and  these  delays  then 
promptly  investigated  and  where  the  failure  is  established  it 
be  so  reported  on  a  subsequent  report,  or  else  a  monthly  report 
compiled,  showing  all  failures  and  delays. 

An}-  criticism  to  be  of  value  must  be  constructive:  therefore, 
as  a  first  step  toward  the  elimination  of  engine  failures,  we 
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would  recommend  a  closer  relationship  between  all  depart- 
ments of  a  railroad,  "get-together'^  meetings  about  once  a 
month  where  engine  and  train  performance  can  be  freely  dis- 
cussed and  wrong  practices  corrected. 

We  would  also  recommend  that  the  mechanical  department 
be  kept  advised  as  far  ahead  as  possible  of  any  power  require- 
ments, so  that  fitting  preparation  can  be  made,  as  where  no 
such  system  obtains  the  roundhouse  foreman  will  sometimes 
take  a  chance  when  pressed  for  power  and  let  an  engine  go  on 
the  assumption  that  perhaps  it  can  make  just  one  more  trip. 

A  check  of  the  various  engine  failures  extending  over  a 
period  of  two  years,  shows  as  follows: 

Faii.vbes  in  Two  Ye-\rs  Per    l.OOO  Miles  of   Road 

Air  brake  and  piping 1^ 

Ash    pan   and  rigging ^ 

.\xle.    driving,   broken - 

Brake    rigging    ;? 

Boiler     studs     * 

Boiler    checks    ^ 

Blow-off   cocks    ^ 

Cv-pass   valves    ^ 

Cylinder  packing    ^ 

Cross-heads    r 

Cylinder    heads    broken ^ 

Crank    pins   broken - ^ 

Draft  gear    ^2 

Flues  leaking    ^^ 

Frames    broken     ' 

Follower    bolts    j 

Foaming      ^ 

Gr.^tes    and    rigging '* 

Guides  and   guide   bolt? ^ 

Head   lights ° 

Hose,    air    and    water J 

Injectors     _ } 

Journals,    hot     '^j 

Lubricator    \ 

Fins,    hot    ^J 

Piston    rods    broken o 

Relief   valve    \ 

Stokprs    ■_  ■  ■ ; ^r 

Snrings    and     rigging Y 

Tires    slipped     ^^ 

Terminal    delays J^ 

Valve     fear — S'ephenson     J' 

Valve  gear— Walschaert l° 

Wrist    pins   and    nut? 3 

No  Fteam    j  J 

Man    failures    '•* 

ToKl    329 

In  the  list  above  presented  is  it  not  clearly  established 
that  if  the  provisions  of  the  Federal  Inspection  Laws  were 
fully  complied  with  in  letter  and  spirit  at  least  half  of  these 
failures  would  have  been  eliminated,  and  by  the  same  token 
would  it  not  appear  that  one  of  the  logical  remedies  for  engine 
failures  is  a  strict  compliance  with  the  inspection  rules?  An 
analysis  of  the  above  reported  failures  shows  that  at  least  SO 
per  cent  of  the  mechanical  failures  should  have  Ijeen  pre- 
ventable and  practically  all  of  the  man  failures  likewise. 

In  this  report  we  will  consider  only  the  principal  failures, 
such  as  arc  common  to  all  railroads. 

Air  Brakes  and  Piping. — An  air  compressor  should  be 
overhauled  periodically  just  the  same  as  a  locomotive,  but, 
unfortunately,  as  the  moving  parts  are  hidden  and  the  com- 
pressor capacity  is  usually  in  excess  of  average  requirements, 
thev  are  freciuently  allowed  to  run  until  failure  results.  Some 
railroads  make  a  practice  of  numbering  air  compressors  and 
keeping  a  mileage  record  of  them,  and  when  the  allotted  mile- 
age has  been  made,  they  are  overhauled.  The  pipes  and  con- 
nections to  the  air  compressor  become  strained,  due  to  the 
variations  in  expansion,  the  universal  use  of  flexiljle  joints 
would  go  far  toward  preventing  pipe  failures. 

Hot  Journals. — Periodical  and  regular  inspection  is  the 
logical  remedy. 

Hot  Pins. — The  present  systems  of  crank  pin  lubrication 
are  crude,  to  say  the  least.  Poor  fitting  bearings  are,  of 
course,  responsible  for  many  hot  pins,  but  irregular  lubrica- 
tion is  responsible  for  much  more.  Heavy  grease  is  a  make- 
shift,   not    an   efficient   lubricant. 

Cylinder  Packing. — With  the  advent  of  superheater  en- 
gines, such  failures  are  becoming  more  common.  Regular 
periodical  inspection,  together  with  the  application  of  a 
reliable  drifting  valve,  would  go  far  toward  reducing  this. 

Flues  Leaking. — This  is  often  due  as  much  to  the  manner 


in  which  the  engine  is  fired,  pumped  or  handled  as  to  any 
mechanical  defect,  and  much  can  be  done  by  education  and 
co-operation  of  the  enginemen.  Flues  should  be  inspected 
each  trip  on  arrival  and  if  their  condition  is  such  as  to  make 
it  doubtful  if  the  engine  can  make  a  successful  trip  they 
should  be  removed.  One  road  failure  will  often  cost  more 
than  the  renewal  of  an  entire  set  of  flues. 

Broken  Rods  and  Straps. — Rods  and  rod  straps  seldom 
break  at  once.  It  w'ould,  tlierefore,  appear  that  closer  in- 
spection for  cracks  would  be  advisable.  It  is  found  that  rod, 
piston,  crank  pin  and  axle  failures  on  old  locomotives  which 
have  been  modernized  are  becoming  more  frequent,  and  in- 
vestigations lead  to  the  belief  that  some  of  the  failures  are  due 
to  increasing  the  tractive  effort  of  the  old  locomotives  without 
correspondingly  increasing  the  strength  of  the  parts  that  must 
stand  the  increased  strain.  Fully  80  per  cent  of  the  side  rods 
break  in  the  jaws  at  the  knuckle  joint  connection.  This 
would  indicate  that  our  knuckle  joints  are  fitted  too  snug 
laterally  so  that  when  lateral  wear  develops  in  the  driving 
wheels  it  sets  up  stresses  in  rod  jaws.  By  allowing  sufficient 
play  in  the  jaws  to  compensate  for  lateral  wear  in  drivers, 
much  of  this  stress  would  be  relieved. 

Stokers. — Ninety  per  cent  of  the  so-called  stoker  failures 
can  be  traced  right  back  to  neglect  on  the  part  of  firemen 
and  are  due  either  to  lack  of  proper  care  in  lubrication,  to 
excessive  wetting  down  of  coal,  or  to  allowing  the  hopper  or 
feed  trough  to  get  clogged.  Education  and  discipline  is  all 
that  is  needed  here. 

Slipped  Tires. — During  the  past  two  years  31  failures  due 
to  slipped  tires  were  reported.  Of  these  IS  were  man  failures, 
pure  and  simple,  and  caused  by  excessive  and  unnecessary 
braking.  There  is  room  for  more  education,  especially  on 
E.  T.  equipment.  All  enginemen  do  not  realize  that  the 
straight  air  will  creep  on  if  the  automatic  valve  is  not  properly 
handled,  and  yet,  even  if  ignorant,  there  is  no  excuse,  as  the 
small  gage  will  always  tell  what  is  going  on,  if  consulted. 

Terminal  Delays. — Failures  are  charged  for  any  delay  to 
engines  at  terminals,  regardless  of  cause;  therefore,  the  only 
logical  way  apparently  of  correcting  them  is  to  adopt  the 
method  in  vogue  on  some  railroads,  viz. :  make  a  double  in- 
spection, one  on  arrival  and  the  other  prior  to  departure. 
This,  to  many,  may  appear  unnecessar)-,  but  the  fact  remains 
that  all  men  will  overlook  something  sometimes. 

Walschaert  Valve  Gears. — All  of  the  failures  charged  were 
due  to  poor  design  in  so  far  as  the  fastening  of  the  union  link 
arm  is  concerned,  and  should  not  be  classed  as  defects  to  the 
gear  itself. 

Steam  Failures. — In  nearly  every  instance,  the  alleged  fail- 
ures were  due  to  inexperienced  firemen,  and  this  brings  up  a 
subject  on  which  volumes  could  be  written,  viz. :  the  proper 
training  of  enginemen,  a  subject  so  broad,  however,  that  it 
should  not  be  liandled  m  this  report.  In  the  same  class  can 
be  placed  the  man  failures,  all  of  which  though  charged 
against  the  engine,  were  due  entirely  to  inexperience  or 
ignorance  on  the  part  of  the  men. 

Let  it  be  understood  that  this  report  is  not  intended  to 
reflect  discredit  on  the  enginemen  when  speaking  of  ignorance 
or  inexperience,  but  rather  on  the  methods  in  use  on  too  many 
of  our  railroads.  New  devices  are  continually  being  applied 
and  too  often  men  are  expected  to  familiarize  themselves  with 
these  with  no  other  instructions  than  that  contained  in 
descriptive  pamphlets.  One  ounce  of  ocular  demonstration  is 
worth  a  pound  of  reading  in  such  cases.  We  feel  that  all  new 
methods  or  devices  should  be  thoroughly  explained  and 
demonstrated  to  the  men  whose  duty  it  is  to  operate  or  work 
with  them,  before  we  can  place  ourselves  in  position  to 
criticise.  Ever\-  roundhouse  where  repairs  are  made  can  be 
fitted  up  with  instruction  rooms,  containing  charts  or  models 
or  both,  and  certain  hours  or  dates  can  be  set  when  instruction 
will  be  given.  Then  if  the  men  do  not  take  these  oppor- 
tunities, action  can  be  taken  in  case  of  man  failure. 


Railroad  Administration  News 

Walker  D.  Hines  Appointed  New  Director  General; 
News  of    Interest  to  the    Mechanical    Department 


THE  appointment  of  Walker  D.  Hines,  assistant  director 
general    of    railroads    and    formerly    chairman    and 
general  counsel  of  the  Atchison,  Topeka  &  Santa  Fe, 
to  the  director  generalship  was  announced  by  Mr.  McAdoo 
at  Los  Angeles  on  January  11,  and  Mr.  Hines  entered  upon 
the  duties  of  his  office  immediately. 

In  announcing  Mr.  Hines'  appointment  Mr.  McAdoo 
said:  "Mr.  Hines  has  Ijeen  my  assistant  at  Washington 
since  the  beginning  of  government  control  and  has  a  thorough 
knowledge  of  the  organization  and  administration  of  the 
railroads  under  federal  con- 
trol as  well  as  the  funda- 
mental problem  involved  in 
the  railroad  situation.  His 
ability  and  experience  ad- 
mirably tit  him  for  the  great 
trust  and  responsibility  with 
which  the  President  has  hon- 
ored him.  Aside  from  his 
obvious  qualifications  Mr. 
Hines  is  in  full  sympathy 
with  the  policies  which  have 
guided  the  Railroad  Ad- 
ministration and  with  the 
views  of  the  President  on  the 
railroad  Cjuestion.  I  am  sure 
that  Mr.  Hines  will  have  the 
hearty  support  of  the  fine 
army  of  railroad  officers  and 
employees  and  I  can  ask 
nothing  better  for  him  than 
that  they  shall  give  him  and 
the  country  the  same  loyal 
and  effective  service  they 
rendered  during  my  term  as 
director  general." 

It  was  announced  that  Mr. 
Hines  will  receive  the  same 
salary,      $25,000      a      year, 
which   he  has   received   dur- 
ing the  past  year  as  assistant 
to  Mr.    McVdoo  and   which 
was    fi.xed    for   the   directors 
of    the    departmental    divis- 
ions of  the  Railroad  Administration.     In  accepting  the  office 
Mr.   Hines  stated   that  he  will   carry   forward  the  policies 
followed  by  Mr.  McAdoo  during  the  past  year.     He  issued 
the  following  statement  to  railroad   officers  and  employees: 

"The  President  has  appointed  me  director  general  of  rail- 
roads, effective  at  once.  I  wish  my  first  official  act  as 
director  general  of  railroads  to  be  this  statement  to  officers 
and  employees: 

"Having  been  a  part  of  Mr.  McAdoo's  organization  from 
its  first  day,  his  policies  are  my  policies  and  I  intend  to 
carry  them  out  and  to  do  so  through  the  existing  railroad 
organizations  of  the  Railroad  Administration. 

"The  responsibilities  of  the  work  cannot  be  exaggerated 
and  there  can  be  no  success  in  it  without  your  confidence  and 
support. 

"I  shall  gain  and  justify  your  confidence  by  prompt  and 
fair  treatment,  but  until  you  get  a  chance  to  know  me  and 
judge  me  by  my  works  I  want  you  to  take  me  on  faith  and 
from  the  very  first  day  help  me  to  give  the  government  the 
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best  possible  service  and  the  people  the  best  possible  trans- 
portation. You  and  I  have  been  fellow  workers  in  the  hard 
work  of  the  past  year  and  I  ask  you  to  join  me  in  giving 
the  public  even  in  time  of  peace  the  valiant  and  faithful 
service  that  you  gave  so  heartily  in  time  of  war." 

Mr.  Hines  was  born  February  2,  1870,  at  Russellville, 
Ky.  He  entered  railway  service  in  1893  as  assistant  at- 
torney of  the  Louisville  &  Nashville.  He  later  became  first 
vice-president  of  the  road,  following  which  he  entered 
general   law  practice.      In   1906   he  was   appointed   general 

counsel  of  the  Atchison,  To- 
peka &  Santa  Fe  and  became 
chairman  of  the  e.xecutive 
committee  of  that  road  in 
1908. 

As  there  is  little  prob- 
ability that  Congress  will  ap- 
prove the  five-year  extension 
plan  which  has  been  strongly 
advocated  by  both  Mr.  Hines 
and  Mr.  McAdoo,  it  is  be- 
lieved in  Washington  that 
Mr.  Hines'  tenure  of  office 
will  be  short  and  that  one  of 
his  principal  duties  will  be 
to  wind  up  the  affairs  of  the 
Railroad  Administration. 

One    of    the    first    official 
acts  of  the  new  director  gen- 
eral was  the  appointment  of 
W.   T.   Tyler  as  director  of 
the  Division  of  Operation  to 
succeed  Carl  R.  Gray.     Mr. 
Tyler  entered  railway  service 
with   the   Wisconsin    Central 
in    1883    as  messenger.      He 
has  followed  railroading  con- 
sistently since  that  time,  hav- 
ing been  assistant  to  the  vice- 
president  in  charge  of  oper- 
ation of  the  Northern  Pacific 
before  he  went  to  W^ashing- 
ton     last     January     as     Mr. 
Gra,y's     senior     assistant. 
During  the  month  Thomas  C.   Powell,  recently  manager 
of  inland  traffic  of  the  War  Industries  Board  and  formerly 
vice-president  of  the  Cinciimati,  New  Orleans  &  Texas  Pa- 
cific and  the  Alabama  Great  Southern,  was  appointed  di- 
rector of  the  Division  of  Capital  Expenditures,  succeeding 
Judge  Robert   S.    Lovett.      Mr.   Powell   w-as   born   in    1865 
and  since  1884  has  been  engaged  in  railroad  service  on  lines 
connected   with   the   Southern   Railway   System,   starting   as 
mail  clerk  for  the  Cincinnati,  New  Orleans  &  Texas  Pa- 
cific. 

INTERPRETATION  OF  WAGE   ORDER 

Director  General  McAdoo  has  issued  the  following  inter- 
pretation No.  8  of  General  Order  No.  27: 

As  there  seems  to  have  been  a  misunderstanding  on  some 
railroads  as  to  the  application  of  General  Order  No.  27,  the 
said  order  is  hereby  interpreted  to  apply  to  all  persons  in  the 
employment  of  the  railroads  earning  less  than  $250  per 
month   in  December,   1915.     Where  such  persons  have  not 
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been  grunted  the  increases  provided  for  in  General  Order 
No.  27  such  increases  will  be  made  applicable  retroactive  to 
Januar)'  1,  1918,  and  until  superseded  Ijy  supplements 
thereto. 


LOCOMOTIVE   SPECIALTIES 


The  Central  Advisory  Purchasing  Committee  of  the  Rail- 
road Administration  has  decided  on  the  specialties  to  be  used 
on  the  orders  placed  some  time  ago  with  the  American  Loco- 


STANDAKD     LOCOMOTIVES     DELIVERED     TO     JANUARY      18,      1919 

Alabama   &  W.   Point   &   Western   Ry. 

of   -Ma 2  0-S.O  American 

Atlantic    Coast    Line 5  0-6-O  .\meritan 

Baltimore    &    Ohio 69  Light  2-8-2  Baldwin 

Belt  Railway  of  Chicago S  Light  2-10-2  .\inerican 

Boston  &   .\lbany    10  Light  2-10-2  American 

Central     of    New    Jersey 10  0-6-O  American 

10  Heavy  2-8-2  -\merican 

Chesapeake    &    Ohio 4  2-6-6-2  American 

Chicago     &     Alton 10  Light  2-8-2  American 

Chicago  Junction    1-1  0-6-0  American 

Chicago  &   Eastern   Illinois 15  Light  2-8-2  American 

Chicago    Great    Western 10  Light  2-8-2  Baldwin 

Chicago,    Indianapolis    &    Louisville-.             5  Light  2-8-2  American 

Chicago,    Milwaukee    &    St.    Paul....         SO  Heavy  2-8-2  American 
Cleveland,   Cincinnnati,  Chicago  &  St. 

Louis      25  Light  2-8-2  Baldwin 

Duluth,    Missabe   &    Northern 7  Light  2-10-2  American 

El    Paso  &  Southwestern 5  Heavy  2-8-2  American 

Erie      16  0-8-0  American 

15  Heavy  2-8-2  American 

Grand    Trunk    Western    16  Light  2-8-2  American 

Grand     Trunk      24  Light  2-8-2'  American 

Lake    Erie    S:    Western IS  Light  2-8-2  Baldwin 

Lehigh     &     Hudson     River 4  Light  2-8-2  Baldwin 

Louisville     &     Nashville 20  Heavy  2-8-2  American 

Michigan    Central     20  Light  2-8-2  American 

Mobile  &   Ohio    4  0-6-0  American 

Nashville,    Chattanooga   &    St.    Louis.         10  Light  2-8-2  American 

New    York    Central 45  Light  2-8-2  Lima 

25  0-8-0  .American 

SO  Light  2-8-2  American 

New  York,   Chicago  &  St.   Louis 10  Light  2-8-2  American 

Oregon     Short    Line 19  Light  2-8-2  American 

Pennsylvania    Lines    West 20  0-6-0  American 

Pittsburgh    Si    West    Virginia 3  Light  2-8-2  Baldwin 

2  0-6-0  American 
Pittsburgh,   McKeesport   &   Youghiog- 

henv     10  Heavy  2-8-2  American 

Rutland      2  0-8-0  American 

6  Light  2-8-2  American 

Seaboard    Air   Line    10  0-6-0  American 

10  Light  2-8-2  American 

Southern      20  0-8-0  American 

25   Light  2-8-2  American 

50  Light  2-10-2  .\merican 

Terminal    Railroad   of    St.    Louis 10  0-6-0  -\mericnn 

Texas   &    Pacific 11    Light  2-8-2'  American 

Toledo    &   Ohio    Central 5  0-8-0  .\merican 

IS  Light  2-8-2  -American 

L'nion    Pacific    10  0-6-0  American 

20  Light  2-8-2  American 

Wabash      20  Light  2-8-2  American 

Western     Pacific    5  Light  2-8-2  Baldwin 

Wheeling    &    Lake    Erie 5  0-8-0  American 

10  Heavy  2-8-2  American 
Total— 

Six-wheel     switching.     American 85 

Eight-wheel   switching,   American 75 

Light  Mikado,   American    286 

Baldwin     131 

Lima    45 

462 

Heavy    Mikado,    American 1 20 

Light  Santa  Fc,  American 72 

2-6-6-2    Mallet,    American 4 

Total  to  January  18,   1919 818 

motive  Company  and  the  Lima  Locomotive  Works  for  600 
locomotives  for  1919  delivery.  Practically  the  same  special- 
ties will  be  used  that  were  authorized  for  the  locomotives 
ordered  for  1918. 

ORDERS  OF  THE  REGIONAL  DIRECTORS 

Railway  Storekeepers'  Association. — The  Eastern  regional 
director  quotes  a  letter  received  from  H.  B.  Spencer,  chair- 
man, Central  Advisory  Purchasing  Committee,  as  follows: 

"A  meeting  of  the  Railway  Storekeepers'  Association  will  be  held  at  the 
Hotel  Sherman.  Chicago.  II!..  on  January  27,  28  and  29.  1919.  The  status 
of  the  association  has  been  approved  by  the  director  general,  and  this  is 
the  first  meeting  which  has  been  held  since  the  railroads  were  taken  under 
federal  control.  In  view  of  the  important  economies  which  it  is  confi- 
dently expected  to  effect  through  the  re-organization  of  the  stores  depart- 
ment which  has  been  undertaken,  and  the  desirability  of  having  all  of 
those  who  are  charged  with  the  duty  of  procuring,  handling  and  distribut- 
ing the  material  obtain  the  benefit  of  personal  discussion  of  the  many  ques- 
tions involved,  we  would  appreciate  it  if  you  will  request  your  federal  man- 


agirs  to  arrange  to  have  as  many  of  their  purchasing  and  stores  department 
officers  as  possible  in  attendance  at  this  meeting.  It  is  believed  that  this 
will  greatly  assist  in  the  introduction  of  uniform  practices,  which  it  is  the 
desire   to   establish    as  speedily    as   possible." 

The  Master  Boilermakers'  Association. — The  Eastern  re- 
gional director  states  that  the  Master  Boilermakers'  Associa- 
tion will  hold  its  convention  at  the  Hotel  Sherman,  Chicago, 
IlliiKiis,  May  26,  27,  28  and  29,  1919.  As  this  organiza- 
tion lias  been  recognized  and  encouraged  by  the  railroads  on 
account  of  its  educational  value,  approval  has  been  given 
for  the  holding  of  the  convention.  Please  arrange  for  master 
boilermakers,  boiler  shop  foremen,  general  boiler  inspectors 
and  others  employed  in  a  similar  capacity  to  attend,  as  far 
as  they  can  be  spared  without  detriment  to  the  service.  Each 
road  should  follow  its  usual  practice  with  respect  to  allow- 
ance of  time  and  expenses  and  furnishing  transportation 
for  men  who  may  properly  be  permitted  to  attend  this  con- 
vention. 

Location  of  Air  Pumps  on  Locomotives, — The  Eastern 
regional  director  and  the  Southwestern  regional  director 
have  issued  orders  stating  that  when  air  pumps  are  ap- 
plied to  locomotives,  care  should  be  taken  that  they  are  so 
placed  as  not  to  obstruct  the  vision  of  men  on  the  locomo- 
tives; as  locomotives  receive  Class  1,  2  or  3  repairs  the 
pumps  should  be  properly  located. 

Passes  for  General  Chairmen  of  Committees  of  Em- 
ployees' Organisations. — The  Eastern  regional  director 
states  that  it  has  been  decided  that  it  will  be  the  policy  of 
the  Railroad  Administration  to  issue  annual  railroad  trans- 
portation to  the  general  chairmen  of  committees  of  employees' 
organizations,  where  the  application  is  properly  made  and 
it  can  be  shown  that  such  chairman  actually  represents  the 
class  of  employees  he  claims  to  represent.  This  will  include 
also  the  granting  of  the  necessary  leave  of  absence  in  the 
usual  manner  during  the  incumbency  of  such  chairman  to 
enable  him  to  carry  on  the  business  of  his  Association.  It 
will  be  proper  to  honor  requests  of  this  character  where  an- 
nual transportation  over  the  home  road  only  is  desired. 
Requests  for  off-line  transportation  should  be  forwarded  to 
tile  Director  of  Operation. 

Time  Allowed  for  Lunch  to  Shopmen  on  Eight  Hour 
Shifts. — The  Eastern  regional  director  states  that  pending 
further  action  by  the  United  States  Railroad  Administration, 
the  following  will  govern  except  when  more  favorable  condi- 
tions are  provided  for  by  agreements  in  force:  Men  em- 
ployed in  shops  or  roundhouses  where  three  shifts  are 
worked  and  who  work  one  of  the  three  shifts,  will  be  allowed 
a  lunch  period  of  not  to  exceed  20  minutes,  with  pay.  Those 
employed  in  shops  or  roundhouses  or  other  places  where  less 
than  three  shifts  are  worked  are  to  have  a  meal  period  of  not 
to  exceed  one  hour;  without  pay. 

Elimination  of  Sunday  and  Holiday  Work. — The  Eastern 
regional  director  reproduces  a  letter  from  the  Director  of 
Operations  which  is  self -explanatory : 

"If  you  have  not  already  done  so,  won't  you  please  immediately  arrange 
for  a  thorough  investigation  and  study  to  be  made  on  the  roads  in  your 
legion  with  respect  to  the  elimination  of  Sunday  and  holiday  work,  in 
order  to  carry  out  the  desire  of  the  director  general  as  expressed  in  Sup- 
plement  No.    13   to   General    Order  No.    27. 

"In  order  that  the  director  general  may  know  what  progress  is  being 
made,  and  that  his  wishes  in  the  matter  are  being  fully  met.  I  believe  it 
advisable  that  you  have  your  federal  managers  make  reports  from  time  to 
time  indicating  to  what  extent  they  have  found  it  possible  to  either  wholly 
eliminate  or   reduce  to   the   minimum    Sunday   or  holiday   work." 

Car  Inspectors  Needed. — The  Eastern  regional  director 
states  that  C.  B.  Young,  manager,  Inspection  and  Test  Sec- 
tion, 610  Southern  Railroad  building,  Washington,  D.  C,  is 
in  need  of  car  in.spectors  at  plants  building  cars  for  the 
United  States  Railroad  Administration  and  asks  that  rail- 
roads forward  to  him  the  names  of  men  who  are  at  present 
in  their  employ  who  would  make  good  inspectors  on  car 
construction,  and  who  could  be  spared  temporarily  to  take 
up  this  work. 
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STANDARD   PASSENGER   CAR 
EQUIPMENT 

THE  Committee  on  Standards  for  Locomotives  and  Cars 
of  the  Railroad  Administration  has  approved  the  gen- 
eral arrangements  for  the  passenger;  passenger  and 
baggage;  passenger,  baggage  and  mail,  and  passenger  and 
mail  cars,  the  floor  plans  of  which  are  shown  in  the  illus- 
trations. No  other  drawings,  nor  the  specifications  have 
been  drawn  for  this  equipment  because  of  the  uncertainty  as 
to  whether  any  of  these  cars  will  be  built.  All  the  cars 
are  70  ft.  in  length  and  are  of  the  same  general  design.    The 


Window  shades'  l<ai[way  statidard  mercerized  on  inside,  pantasote  ort 
outside.  Width  of  curtain  goods  in  windows  not  more  than  ^4  '"■  lesi 
than    distance    between    window    casing.      Color    of   shade    to   be    selected. 

Shadtj  fixtures:  Rex,  all-metal  shade  roller.  Curtain  Supply  Company, 
ring  type   No.    88. 

Shade  rolls:    Rex,   all-metal  shade  roll. 

Seals:    Hale  &  Kilburn,  walk-over  type,   high  back,   with  head   rest,  steel 
ends,  wooden  arm  rests.  No.   197,   or  its  equivalent. 
Seat  covers:    Seat  covering  to  be  selected  later. 

Venlilalion:  Clere  story  deck,  eight  per  car.  Utilities  ventilator  100  per 
cent.    Peerless  90  per  cent,    Garland-Honeycomb   75    per    cent. 

Water  coolers:  White  met.il.  North  Pole  sanitary  drinking  fountains 
with   filter  attachment,    arranged   suitably    to    design    of  car. 

Wash  stands:  White  metal.  Plumbing  under  wash  stands  to  be  open 
with  nickel  fittings.  Wash  stands  fitted  with  Adams  S;  Westlake  throw- 
over  lever  type  of   faucets  and  drain   fixtures  of  Pullman  standard. 

Water  siiffly:  Pullman  standard  air  pressure  water  system.  Galvanized 
steel  piping.      Cold  water  only.      Metal  tank  box  insulated. 

Heating  sysletn:  Chicago  Car  Heating  Company's  vapor  system  to  be 
guaranteed  by  manufacturers  to  register  an  inside  temperature  of  70  deg. 
when  the  outside  temperature  is  20  deg.  below  zero.  Holes  through 
center  sills  for  train  line  sufficiently  large  to  prevent  chafing  of  pipe  due 
to  expansion  or  contraction.     Piping  so  applied  as  to  give  ample  clearance 


Half  Floor  Plan  of  U.  S.  R.  A.  Passenger  and   Mall  Car 

illustrations  show  the  complete  floor  plan  of  the  passenger 
car  and  half  plans  of  the  other  cars,  as  the  passenger  end 
of  all  cars  is  the  same.  The  designs  for  these  cars  will 
follow  in  a  very  general  way  that  of  the  70-ft.  baggage  car, 
a  description  of  which  was  puljlished  in  the  Railway  Mechan- 
ical Engineer  for  October,  1918,  on  page  561. 

The  following  is  a  list  of  the  specialties  recommended  by 
the  committee  for  the  standard  passenger  carrying  cars: 

Inside  finish:  Water  and  fireproof,  li  in.  mahogany  window  sills. 
Three   star    Agasote   below    wooden    window    sill    and    steel    above. 

Ceiline:  Upper  deck  water  and  fireproof — three  star  Agasote  J4  in. 
thick.     Lower  deck  water  and  fireproof — Agasote   3/16  in.   thick.     Deck  to 
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Half-Floor  Arrangement  of  U.  S.   R.  A.   Passenger,    Baggage 
and    Mail   Car 

between  all  body  and  truck  parts  when  cars  are  rounding  170  ft.  radius 
curve.     Same  to  inchide  extra  heavy  pipe  for  train  line. 

Steam  hose  and  cout'linss:  Steam  hose  to  be  15^  in.  by  24  in.  Couplings 
to  be  of  the  S-4  type. 

Steam  pipe:  Train  pipe  2  in.  wrought  iron.  Pipe  and  fittings  extra 
heavy.     Piping  inside  of  car   XYs   in.  standard  pipe. 

Foot  rests  or  guards:    Pullman    type,    perforated    steel. 

Wrecking  tools  and  cases:    Steel  box  fitted  with  No.  6  sledge,  axe,  saw. 
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Floor  Arrangement  of  the  U.  S.   R.  A.   Standard  70-ft.   Passenger  Car 


tp  painted  with  slush  paint.  Ceiling  to  be  painted  light  color  enamel  of 
approved    shade. 

Ceiling  decoration:  Single  plain  sap  green  color  line  on  lower  and  upper 
deck.      Line  only   varnished  over  to   hold  decoration. 

IVtKdow  sash:  Brass  sash  complete  with  fixtures  as  shown  on  Baltimore 
&  Ohio  blueprint  No.  10.745.  All  windows  to  be  double  sashed  except 
toilet  room  windows.     Sash  to  raise  18  in.  ,      ■  ,    t^    n    r- 

Deck  panels:  All  swinging  deck  panels  to  be  equipped  with  1.  U.  Com- 
pany's Eclipse  ratchet.  No  deck  sash  to  be  used,  swinging  panels  only  at 
ventilators. 

Window  glass:  American  polished  plate  3/16  in.  thick,  except  in  saloons 
and  lavatories,  which  are  to  be  equipped  with  pressed  prism  design  0-1, 
with   smooth    surface   outside. 

Door  glass:    American  polished  plate    Ya   in.    thick. 


fire  bucket,  hack  saw,  six  hack  saw  blades,  cold  chisel  and  steel  bar, 
located  to  comply  with   state  laws. 

Hardware:    To   be  of  the    Pullman    type. 

Floor  covering:  Floor  covering  to  be  of  plastic  materi.il,  thickness  to 
meet  linoleum  H  '"■  to  the  top  of  chanarch,  and  then  an  aisle  strip  of 
green  or  red  linoleum  laid  so  that  the  top  will  be  on  the  level  with  thv 
inlay  and  of  suitable  color  to  harmonize  with  the  interior  finish  of  the 
car,  chanarch  to  be  22  B.W.G.  gage  galvanized.  Brass  strips  to  be  placed 
on  either  side  of  the  linoleum  as  shown  on  Baltimore  &  Ohio  blueprint 
No.   31.189. 

Eqitipment :    One  deck  sash   opener.      One  step  box   (Dunbar). 

Baikct   racks:    Three-section    continuous    type. 

Coat  and  hat  books:  In  saloons  and  lavatories. 

Check  hcidei:  Fitch. 
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Phtform  and  end  of  car:  Cast  steel  integral  witjj  body  bolster  as  manu- 
factured by  Commonwealth  Steel  Company,  or  built-up  type  of  approved 
design. 

Gates:  Each  car  to  be  equipped  with  safety  gates.  Pullman  type,  and 
permanently    attached    at    each    end    of    car. 

Stcfs:  Steps  to  be  of  steel  with  metal  safety  treads  of  abrasive  material 
and  have  no   nosing. 

Draft  gear:    Miner   friction   class   5-A-P. 

Buffer   dczice:     Miner    friction.    Class    B-10,    or   equivalent. 

Diaphtagm  upper  buffer-    i'owler  upper  buffer  spring. 

Vestibule:   Wide  type    Pullman    standard,    with    Imperial    wide    face    plate. 

End  doors:    Mahogany   with    finger  guards. 
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Half-Floor  Arrangement  of  U.  S.  R.  A.  Passenger  and   Baggage  Car 

Diaphragms:  To  be  of  steel.  First  choice  Dunbar,  Style  C.  Second 
choice,   Pullman.      Third  choice,    Rex. 

Vestibule  curtains:    Pullman,  first  choice;  Acme  Automatic,  second  choice. 

Vestibule  shield:    Pullman  or  Acme  revolving  type. 

Vtstibule  curtain,  hook  and  handle:  Rex,  first  choice;  Robertson  Safety 
second  choice. 

Vestibule   trimming:    Enameled   body   color. 

Vestibule  grab  hatidlc:  All  handholds,  grabs,  to  be  smooth  wrought  iron 
H    in. 

Trap  doors  and  lifting  device:  First  choice  to  he  T.  U.  Company's  Na- 
tional high  station  platform  type,  arranged  to  open  up  after  and  outside 
of  vestibule  doors.     Second  choice,  Edwards,  and  third  choice.  PuHmai:. 

Air  brakes:  The  Universal,  common  standard,  high-speed  automatic 
brake  equipment,  schedule  UC-1-18,  shall  be  used  without  electric  features 
and    with    type    K-1     automatic     slack    adjuster    placed    on    brake    cylinder. 


J.    M.    expander    ring.      Ten    pound    spring    type    retaining    valve    and    one 
conductor    valve. 

The  air  brake  shall  develop  a  nominal  brake  power  of  90  per  cent  of  the 
complete  light  weight  of  the  car  with  60  lb.  cylinder  pressure,  and  be 
capable  of  150  per  cent  braking  power  in  emergency. 

All  parts  of  truck  and  foundation  brake  gear  to  withstand  stresses  in 
accordance  with  M.C.R.  standards;  1 'i  in.  extra  heavy  brake  pipe  to  be 
used  All  pipe  httings  except  those  regularlv  included  in  the  air  brake 
schedule  shall  be  '"Extra  quality  individually  tested  pipe  fittings  for  railroad 
air  brake  service.  '  All  air  pipe  to  be  blown  out  before  pipe  is  assembled 
Hand  brakes:  Miner  or  Western  Railway  Equipment,  or  Lindstroro 
improved. 

Braking  and  signal  cord:    Signal   cord.    >i    in.   steel  cord,    braided   greed. 
Conductor  s  cord,    ':i   in.   steel  cord,  braided  red,   both  applied  along  center 
of   car    u|>per    deck    supported. 
Painting:    U.    S.    Standard. 

^oof:  Steel.     To  be  of  material  which   li.is  been  thoroughly  sand  blasted 
painted    and    sanded    on    the   outside. 
Trucks:     Cast   steel. 
Truck  wheel  base:    11    ft. 

Center  plates  and  center  pins:  Cast  steel  separable,  arranged  for  appli- 
cation to  cone  bolster  locking  center  pin. 

Side  bearings:     Frictionless    rolled    side    bearings    for   six-wheel    passenger 
trucks.     Miner  first  choice.  Perry  second  choice.  Woods  third  choice 
Equalicers:     Wrought    iron. 
Wheels:    36  in.    rolled  cr  forged  steel. 
Pedestals:    Cast   steel. 

Journal  boxes:  National  Jlalleahle  Castings  Company's  pedestal  type 
complete  with   hds  for  axles  with   S  in.   by  9  in.  journals. 

Journal    bearing    keys:     To    be    drop    forged    M.C.B.    dimension-;    suitable 
for  axJes  with  5  in.  by  9  in.  journals. 
Brake  shoe:    Diamond  S. 

Floor  insulation-  To  be   1  in.   quilted  hair  felt  with  paper  on  both  sides 
Insulation,    superstructure:     Body    insulation    to    be    H    in.    quilted    hair 
telt    with    paper    on    both    sides   applied    to    inner   surface    of    the   side    walls 
and   end   sheets. 

Saloon  hoppers:  Dayton  Company's  Eckert  No.  8  with  porcelain  hopper 
chute  as  manufactured  by  Dayton  Manufacturing  Company,  or  Pullman 
Standard  (Duner).  Hopper  in  women's  lavatory  to  have  double  lid  and 
mens  lavatory  to  have  -Single  seat  with  horseshoe  opening.  Toilet  paper 
holder,   Pullman   t>-pe,   to  be   applied    in  each   saloon. 

Designating  signs:  Pulhnan  style,  to  show  location  of  each  toilet  one 
illuminated  sign  to  read  "Men"  in  end  of  car  where  men's  toilet  is  located. 
Sign  to  be  placed  inside  of  car  on  bulkhead.  Same  method  to  be  used  at 
ladies'  end  and  sien  tc  read  "Women." 


The  Standard  Refrigerator  Car* 


The  Designs  Have  Been  Based  on  Results  of  In- 
vestigation Made  by  the  Department  of  Agriculture 

BY  M.  E.  PENNINGTON 

Food  Research  Laboratory.  Bureau  of  Chemistry,  U.  S.  Deoarlmeot  ol  Agriculture 


A  SHORT  time  ago  the  Railroad  Administration  issued 
Mechanical  Department  Circular  No.  7,**  the  open- 
ing paragraph  of  which  reads  as  follows:  '"In  order 
to  insure  the  gretitest  possiljle  degree  of  efficiency  in  refrigera- 
tion and  conservation  of  foodstuffs,  refrigerator  cars  having 
trucks  of  60,000  lb.  capacity  or  over,  will,  w'hen  receiving 
general  repairs  or  being  rebuilt,  be  made  to  conform  to  the 
follow'ing  United  States  standard  refrigerator  car  require- 
ments." Then  follow  specific  details  and  references  to  blue- 
prints for  the  construction  of  the  car  in  general,  its  insula- 
tion, ice  boxes,  and  the  many  details  of  a  refrigerator  car. 
Considering  the  fact  diat  we  have  in  this  country  more 
than  100,000  refrigerator  cars,  and  that  ultimately  all  will 
probably  conform  to  the  essentials  just  laid  down  by  the 
Railroad  Administration,  it  may  not  be  amiss  to  review  the 
circumstances  which  have  led  to  the  issuance  of  this  circular. 
In  the  latter  part  of  the  nineties  and  early  himdreds  the 
difficulties  in  the  distribution  of  our  perishables  attracted 
an  increasing  amount  of  attention  because  the  length  of  the 
hauls  increased  as  more  distant  markets  demanded  supplies, 
and  the  losses  from  decay  in  transit  kept  pace  with  the  dis- 
tance traveled.  Some  of  the  shippers  applied  to  the  United 
States  Department  of  Agriculture  for  assistance,  among  them 

•Abstract  of  a  paper  read  before  a  joint  meeting  of  the  American  Society 
of  Mechanical  Engineers  and  the  American  Society  of  Refrigerating 
Engineers. 

•*Sec  Railway    \fechonirat  Engineer,   December,    page   663. 


the  Georgia  peach  growers.  In  190 J  G.  Harold  Powell  and 
his  associates  undertook  to  investigate  the  matter.  They 
studied  the  effect  on  ripening  of  cooling  the  fruit  quickly 
after  picking  and  before  loading  in  the  car,  as  well  as  the 
development  of  decay  in  transit.  Precooling,  however,  was 
not  a  reliable  remed)'  because  the  insulation  of  the  refriger- 
ator cars  of  die  .south  was,  and  is,  insufficient  to  retain  the 
chill  imparted  to  the  fruit  and  the  air  circulation  in  the  cars 
was,  and  is,  inadequate  to  transfer  the  refrigeration  from  the 
ice  bunkers  to  the  center  and  top  of  the  load. 

From  Georgia  peaches  the  investigators  w^ere  called  to 
California  oranges.  The  industry  was  severely  handicapped 
because  of  decay  in  transit.  Again  the  inadequacies  of  the 
refrigerator  cars  were  apparent.  The  investigations  of  the 
temperature  in  cars  in  transcontinental  trips  brought  out 
the  differences  in  various  parts  of  the  car  and  their  relation 
to  excessive  decay  in  the  middle  and  upper  part  of  the  load. 

In  1908  the  Food  Research  Laborator)-,  which  had  been 
studying  the  effect  of  long  cold  storage  on  poultrj-,  extended 
the  work  to  the  handling  of  fresh  goods  in  the  packing 
houses  and  in  transit.  We  soon  found  that  standardized 
methods  at  the  packing  house  did  not  .give  standardized 
results  at  the  market;  in  other  words,  the  refrigerator  cars 
were  a  variable  factor.  It  was  not  and  it  is  not  uncommon 
to  find  chickens  on  the  floor  at  the  bunker  hard  frozen,  those 
quartenvay  of  the  car  in  a  good  chilled  condition  and  between 
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the  doors  green  struck,  although  the  condition  of  the  pack- 
ages was  practically  uniform  when  they  were  loaded. 

Then  began  the  study  of  the  construction  of  these  cars. 
In  191o  the  results  were  published  as  Bulletin  No.  17  of  the 
United  States  Department  of  Agriculture.  The  conclusions 
presented  in  that  bulletin  outline  fairl)-  well  the  lines  of  work 
since  followed  by  the  investigators  and  which  have  led  to  the 
information  on  which  the  construction  of  the  standard  re- 
frigerator car  is  based.  The  concluding  paragraph  of  the 
bulletin  says,  "It  is  eminently  necessary  that  such  Cjuestions 
as  the  most  efficient  and  economic  size  of  the  refrigerator  car, 
the  exact  amount  of  insulation  required  to  insure  the  main- 
tenance of  low  temperatures,  or,  conversely,  to  protect  the 
contents  of  the  car  against  frost,  the  equalization  of  tem- 
peratures in  all  parts  of  the  car,  and  many  others,  be  pressed 
for  more  e.xact  and  far  reaching  answers."  The  bulletin 
points  out  the  importance  of  roof  and  floor  construction  in 
relation  to  insulation  efficiency,  especially  the  waterproofing 
of  the  floor,  and  also  the  efficiency  of  the  wire  ba.sket  bunker 
which  jiemiits  of  abundant  air  access  to  the  refrigerant. 

By  the  early  spring  of  1916  we  had  ready  quite  a  number 
of  experimental  cars  built  b\'  four  roads  in  as  many  shops. 
The  details  of  construction  varied  widely.  This  we  con- 
sidered advisable  because  we  first  had  to  establish  the  fun- 
damentals of  construction,  such  as  the  type  of  bunker  and  the 
action  of  floor  racks,  regardless  of  the  car  itself. 

Am    CIRCULATION 

It  did  not  take  long  to  decide  that  the  basket  Ijunker,  in- 
sulated bulkhead  and  a  rack  four  inches  off  the  floor,  with 
lengthwi.se  stringers  and  cross  slats  about  three  inches  wide 
and  about  two  inches  apart,  are  essential  for  the  distribution 
of  the  refrigerated  air.  The  wire  basket  hanging  free  in  the 
end  of  the  car  permits  the  warm  air  entering  at  the  top  to 
flow  without  obstruction  over  the  entire  surface  of  the  ice, 
and  as  it  cools,  to  fall  to  the  floor.  At  the  floor  it  is  not 
pocketed,  but  finds  a  ready  exit  under  the  rack,  and  so  along 
the  car  floor  and  up  through  the  load,  gathering  heat  as  it 
goes  and  carrying  it  to  the  upper  bulkhead  opening  where 
again  the  ice  has  a  chance  to  absorb  it. 

If  we  place  thermometers  in  the  air  of  the  car  to  determine 
its  temperature  at  the  lower  liunker  opening,  again  at  the 
middle  between  the  doors,  then  at  the  ceiling,  midway  of 
the  car,  then  at  the  ceiling  quarter  w^ay,  and  finally  about  10 
in.  in  front  of  the  upper  bunker  opening,  we  find  a  stead>' 
rise  in  temperature,  the  up]5er  bunker  opening  thermometer 
being  the  highest.  Generally  we  find  from  two  to  four  de- 
grees difference  between  the  air  in  the  upper  middle  part  of 
the  car  and  that  at  the  upper  bunker  opening.  If  the  ther- 
mometers are  similarly  placed  in  a  car  equipped  with  a  box 
bunker  with  open  bulkhead  and  without  the  floor  rack,  the 
graduations  of  temperature  in  the  upper  part  of  the  car  are 
just  reversed.  Here  the  temperature  at  the  upper  bunker 
opening  is  ordinarily  from  two  to  four  degrees  lower  than  at 
the  middle  of  the  car.  This  observation  has  been  made 
again  and  again  and  is  further  confirmed  by  the  performance 
of  a  box  bunker  combined  witli  solid  bulkhead  and  a  floor 
rack,  with  which  there  is  good  cooling  in  the  top  of  the  load 
at  the  bunkers,  but  unsatisfactory  results  in  the  upper  middle 
parts  of  the  load. 

Even  more  striking  are  the  results  obtained  when  salt  is 
added  to  the  ice  in  the  basket  bunker  comliined  with  the  in- 
sulated bulkhead  and  floor  rack,  or  the  standard  type  bunker, 
as  it  is  now  termed.  So  rapid  is  the  removal  of  the  very  cold 
air  from  the  bottom  of  the  liunker  that  fruit  and  eggs  may 
be  rapidly  cooled  throughout  the  car  without  frosting  the 
packages  at  the  bulkhead.  Of  course,  the  bulkhead  insulated 
with  one  or  two  inches  of  a  standard  insulator  is  an  essen- 
tia] if  the  packages  against  it  are  to  be  protected  from  the 
frigid  air  close  to  the  ice  and  salt,  but  that  this  protection 
is  not  due  entirely  to  the  bulkhead  is  proved  liy  the  pocket- 


ing of  the  cold  at  the  bottom  of  the  bunker  when  the  bo.x 
bunker  with  an  insulated  bulkhead  is  salted.  Then  the  pack- 
ages at  the  bottom  of  the  load,  next  to  the  bunker,  are 
frosted.  In  other  words,  there  is  no  force  to  the  air  move- 
ment and  it  cannot  be  distributed  with  sufficient  rapidity  to 
prevent  the  intensive  chilling  of  itself.  With  the  standard 
Ijunker  and  floor  rack  and  a  lading  such  as  cantaloupes  or 
oranges,  as  much  as  9  per  cent  of  salt  may  be  safely  used  in 
the  initial  icing,  and  the  same  percentage  or  a  little  less  may 
be  used  on  the  two  successive  days,  by  which  time  the  load  is 
cooled  throughout.  It  is  unnecessary  to  point  out  the  great 
advantages  accruing  to  the  transportation  of  such  perishables 
as  berries,  peaches  and  cherries  by  this  ability  to  cool  them 
rapidly  while  rolling.  It  is  also  of  benefit  to  eggs,  which, 
because  of  the  character  of  the  commercial  package  and  the 
tight  load,  are  exceedingly  slow  to  cool  in  the  ordinary  car, 
the  top  and  middle  of  the  load  being  but  little  affected. 

The  question  of  insulation  has  been  more  complex.  We 
have  not  only  a  compound  wall,  but  one  which  is  continually 
in  vibration  and  which  is  moving  constantly.  To  this  con- 
stant movement  of  the  insulator  must  be  added  the  difficulties 
of  making  it  continuous  because  of  the  framing  of  the  car 
and  the  use  of  tie  rods  and  bolts  which  offer  heat  runways. 

INSULATION 

The  thermometers  which  were  fastened  tightly  against  the 
lining  of  the  car  very  promptly  and  consistently  indicated 
that  roofs  and  floors  must  be  better  protected  than  the  walls, 
and  in  the  case  of  the  floor  and  the  lower  part  of  the  walls  it 
is  imperative  to  waterproof.  Comparisons  of  cars  having 
varying  amounts  of  insulation,  loaded  with  representative 
coinmodities,  showed  that  for  the  safet)'  of  the  load,  as  well 
as  economy  in  loading  and  in  refrigerant,  it  is  necessary  to 
have  the  equivalent  of  two  inches  of  pure  cork  board  in  the 
side  walls  and  ends,  at  least  two  and  one-half  inches  in  the 
roof  and  at  least  two  inches  in  the  floor,  the  insulation  in 
the  floor  to  be  continuous  from  side  to  side  and  end  to  end. 
In  other  words,  the  insulation  on  the  floor  must  not  be  broken 
by  sills  and  it  must  be  at  least  two  inches  of  pure  cork  l^oard. 

It  has  not  been  possible,  heretofore,  to  waterproof  the  floor. 
Consequently  there  has  been  wet  insulation  and  a  serious  loss 
of  efficiency.  Therefore  the  findings  of  the  department  em- 
phasize the  need  of  cork  board  in  the  floor. 

THE   GOVERNMENT   STANDARD   REFRIGERATOR   CAR 

Such  essentials  of  a  refrigerator  car  as  an  adequate  amount 
of  insulation  and  air  circulation  had  been  agreed  upon  by  the 
investigators  prior  to  government  control  of  the  railroads,  and 
certain  lines  had  incorporated  some  or  all  of  the  findings 
into  their  new  and  rebuilt  cars.  In  the  standard  refrigerator 
car*  developed  by  the  Railroad  Administration,  so  far  as 
possible,  the  trucks,  draft  gear,  framing  and  other  general 
construction  features  are  standardized  with  the  United  States 
standard  double  wall  box  car.  The  essentials  upon  which 
rest  efficiency  in  protecting  perishables  against  heat  and  cold 
have  followed  very  closely  the  findings  of  the  investigators 
of  the  Department  of  Agriculture.  The  plans  include  un- 
broken insulation  on  both  floor  and  roof.  On  the  walls  the 
insulation  is  continuous  from  door  post  to  door  post.  It  was 
not  possiljle  to  devise  a  scheme  by  which  the  insulation  could 
be  run  over  the  belt  rails,  liut  the  exposed  surface  was  re- 
duced. All  the  insulation  is  applied  in  a  solid  mass,  un- 
Ijroken  by  air  spaces.  It  is  supported  by  pressure  and  not  by 
direct  nailing.  The  excess  space  afforded  by  the  framing  is 
left  on  the  inner  side,  under  the  lining,  to  receive  such  nails 
as  the  shipper  cannot  l>e  prevented  from  driving  into  the 
walls  and  which  have  played  havoc  with  the  insulation.  Bolt 
heads  and  tie  rod  exits  are  protected  by  insulation.  The 
Ijunker  is  a  woven  wire  basket  holding  approximately  10,000 

*See   Rditiva"   Mccliatiicai  Enfitnccr,   tlecemher.    page  663. 
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lb.  of  ice,  surrounded  by  a  2-in.  space  and  separated  from  the 
body  of  the  car  by  a  bulkhead  carrying  at  least  1  in.  of  in- 
sulation, and  last,  but  far  from  least,  is  a  floor  rack,  4  inches 
in  the  clear,  built  of  2-in.  by  4-in.  runners  with  1-in.  by  3-in. 
cross  slats  IJJ  in.  apart.  This  rack  is  hinged  to  the  side 
walls.  Each  half  may  be  turned  up  and  the  doorway  section 
folds  back  to  facilitate  cleaning  tlie  car.  The  length  of  the 
car  over  end  sills  should  be  about  41  ft.  and  the  loading 
space  o3  ft.;  it  must  not  be  more  tlian  33  ft.  3  in. 

FUTURE  DEVELOPMENTS 

On  the  basis  of  a  standard  car  the  department  is  now 
predicating  a  standard  icing  sen-ice  which  should  save  foods 
and  money.  It  is  also  working  on  standardized  methods  of 
stow'ing  loads  and  the  standardization  of  packages.  The 
ability  quickly  to  cool  certain  commodities  in  transit  by  the 
use  of  salt  with  the  ice  has  given  a  new  impetus  to  orchard, 
field  and  packing  house  handling,  while  the  reasonable  as- 
surance of  proper  care  in  transit  of  such  products  as  dressed 
poultry  lends  a  stability  to  the  industry  which  is  much 
needed.  There  has  been  much  discontent  on  the  part  of  ship- 
pers of  products  requiring  intensive  refrigeration  because 
they  could  not  obtain  such  cars  as  the  large  meat  packers  are 
using.  The  United  States  standard  refrigerator  car  will 
carry  meat  hung  from  rails  quite  as  successfullv  as  the  cars 
built  especially  for  meat.  In  addition  it  will  carry  package 
loads  on  the  iloor  under  the  meat  better  than  the  meat  cars. 
An  important  difference  in  the  standard  car  as  compared 
with  the  meat  car  is  the  reserve  of  ice  in  the  bunkers  which 
are  often  amply  supplied  when  the  tanks  of  the  meat  cars 
need  replenishing.  Neither  is  there  visible  in  practicable 
results  the  advantages  supposed  to  accrue  from  the  retention 
of  the  brine,  provided  coarse  rock  salt  is  placed  on  top  of  the 
ice  and  so  forced  to  bore  its  way  through  the  whole  mass 
before  finding  an  exit.  We  have  wasted  much  salt  in  the 
past,  as  well  as  ice  and  foodstuff  for  lack  of  knowledge. 

For  every  standard  car  turned  out  of  the  shops  there  will 
follow  a  saving  of  food,  a  saving  of  money  and  a  saving  of 
labor.  To  that  end  the  Department  of  Agriculture  has 
worked  long  and  patiently  and  to  tliat  same  end  the  Railroad 
Administration  has  now  issued  Mechanical  Department  Cir- 
cular No.  7,  and  has  also  indicated  its  intention  of  remind- 
ing the  railroads  of  the  instructions. 

Truly,  facts,  faith  and  friendly  co-operation  have  brought 
about  a  consummation  long  and  eamestl}'  desired. 


MAKING  BOX  CARS  EFFICIENT  GRAIN 
CARRIERS 


BY  E.  K.  HOGAN 


Investigation  shows  that  a  large  majority  of  all  the  leaks 
of  grain  from  box  cars  occur  between  the  car  sheathing  and 
the  side  sills,  due  to  the  tendency  of  the  sheatliing  to  spring 
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in.  to  the  sides  of  the  box  cars.  These  straps  are  fastened 
by  bolts  through  the  side  sills  together  with  rods  that  extend 
through  both  side  and  intermediate  sills.  It  has  been  the 
observation  that  no  more  adequate  protection  against  sheath- 
ing leakage  than  these  straps  can  be  applied  to  a  car.  In  ap- 
plying straps  of  this  kind  it  will  be  found  that  iron  of  the 
dimensions  given  above  is  much  more  desirable  than  straps 
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Box    Car    Door   Guides   with    Steel    Plate   Attachment    Boited 
to   the    Door    Posts 

of  greater  width,  which  would  not  shed  inoisture  as  well  and 
might  cause  the  sheatliing  to  rot  under  the  straps. 

On  some  steel  underframe  cars  the  sub  sill  is  of  such  light 
weight  or  tlie  frame  of  such  construction  as  to  preclude  the 
application  of  bolts  to  hold  the  sheathing  straps.  This  diffi- 
culty has  been  met  by  the  use  of  J-bolts,  as  shown  in  Fig.  1. 

Some  grain  losses  are  ascribed  to  the  prevalence  of  warped, 
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away  from  the  sills  under  load.  Nails  do  not  effectively 
and  permanently  hold  sheathing  boards  firmly  and  tightly 
to  the  sills  under  the  strain  to  which  cars  are  sulijected. 

One  successful  remedy  for  this  condition  has  been  the  ap- 
plication of  sheathing  straps  of  flat  iron,  size  Y^-m.  by  IJ/2 


twisted  and  loose  grain  strips.  It  has  been  our  experience 
that  this  leakage  is  primarily  due  not  to  faulty  grain  strips 
but  to  the  fact  that  flooring  is  improperly  and  insecurely 
fastened  to  side  sills.  Flooring  fastened  by  nails  to  the  side 
sills  will  in  course  of  time  spring  up  at  the  ends,  which  per- 
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mits  grain  to  run  underneath  floor  and  over  the  inside  edge 
of  side  sill. 

The  only  remedy  that  would  overcome  this  condition  would 
be  to  bolt  the  flooring  to  the  side  sills,  and  it  is  the  recom- 
mendation that  straps  of  flat  iron,  the  same  size  as  those 
applied  to  the  sheathing,  be  applied,  to  the  flooring  along  the 
side  sills  just  inside  of  the  post  line.  These  straps  should 
be  fastened  by  bolts  extending  down  through  the  sills.  This 
method  would  be  much  more  secure  than  placing  bolts 
through  the  grain  strips,  which  are  in  short  lengths  and  liable 
to  split.  The  use  of  sheathing  and  floor  straps,  both  bolted 
through  the  side  sills,  together  with  adequate  door  protection, 
would  make  cars  of  wooden  construction  grain  tight. 

Many  experiments  have  been  made  by  railroads  to  discover 
a  box  car  side  door  that  will  successfully  perform  its  func- 
tions. As  a  result  the  up-to-date  box  car  usually  has  a 
strong,  durable  side  door.  The  greater  problem  really  has 
been  to  hold  it  properly  to  the  car.  Success  in  this  depends 
largely  on  the  door  post  and  the  door  guides.  Grain  doors 
are  nailed  to  the  door  post  and  when  removed  the  nails  are 
left  in  the  post  which  weakens  it  considerably  and  lays  it 
open  to  moisture  and  rot.  Because  of  this  all  door  posts 
should  be  ec|uipped  with  a  well  fitted  nailing  strip  of  at  least 
1  '4 -in.  stock  covering  the  entire  inside  face  of  the  post. 

Insecure  doors  and  grain  leakage  is  often  caused  by  door 
posts  being  burst  out  because  of  rotten  tenons  or  other 
reasons.  A  remarkably  good  arrangement  to  strengthen  the 
door  post  has  been  successfully  applied  by  one  road  to  all  of 


its  box  cars.  This  is  shown  in  Fig.  2.  The  door  post,  be- 
sides being  tenoned  into  the  side  sill,  has  an  outside  exten- 
sion down  to  the  bottom  of  the  sill.  A  wrought  iron  plate  is 
fastened  to  the  door  guide  by  means  of  two  rivets.  This 
plate  extends  up  the  post,  to  which  it  is  secured  by  two 
bolts.  The  two  bolts  through  the  door  guide  pass  through 
the  side  sill,  one  of  them  also  passing  through  the  extension 
of  the  door  post.  This  not  only  holds  door  post  in  place 
but  makes  it  impossible  to  pry  or  hammer  down  the  door 
guide  to  gain  entrance  to  the  car.  It  is  a  more  economical 
and  as  satisfactory  as  any  of  the  so-called  "burglar  proof" 
door  fixtures  on  the  market. 

Grain  spoiled  or  damaged  by  water  on  account  of  leaky 
roofs  is  so  much  grain  lost.  To  avoid  breaks  and  leaks  a 
roof  must  be  flexible.  It  is  contended  that  the  most  satis- 
factory roof  yet  discovered  is  the  steel  roof  of  heavy  gage 
metal.  Without  taking  issue  with  this  assertion  I  wish  to 
describe  a  method  of  applying  the  much  derided  light  metal 
roof  which  has  been  found  to  make  it  wear  50  to  75  per 
cent  longer.  A  single  board  wood  roof  is  first  laid  over  the 
purlines,  crosswise  of  car.  This  is  given  a  heavy  coat  of 
Baco  or  Sarco  .preparation  and  covered  with  one  layer  of 
plastic  paper,  over  which  the  roof  sheets  are  laid.  It  has 
been  found  that  the  tar  in  the  paper  is  an  excellent  lubricant 
and  preservative  of  the  met.il.  This  preparation,  besides  its 
waterproofing  qualities,  prevents  nails  that  become  loosened 
in  the  board  roof  from  wearing  their  waj-  up  through  the 
roof  sheets. 


Lumber  for  Car  Construction* 

Selecting   Proper   Grades    to   Secure   Strength  and 
Lasting  Power,  Increasing  Service  by  Preservatives 

BY  DR.  HERMANN  VON  SCHRENK 


A  GOOD  many  years  ago  I  went  abroad  to  study  ques- 
tions of  economies  in  maintenance.  The  most  im- 
pressive fact  which  I  came  back  with  was  the  strik- 
ing view  point  that  most  of  the  European  engineers  had  of 
the  necessity  of  a  thorough  comprehension  of  the  materials 
that  they  were  working  with  and  their  high  degree  of  respect 
for  what  they  were  working  with.  They  furthermore,  did 
not  hesitate  to  change  their  methods  of  using  material,  pro- 
vided some  way  was  shown  to  them  by  which  they  could  bring 
about  not  only  greater  economy  but  increased  fitness  and 
adaptation.  We  in  this  country  have  been  prone  to  stick  to 
precedent.  The  tendency  to  continue  methods  simply  be- 
cause they  have  been  in  use  a  great  many  years  is  character- 
istic of  much  of  our  railroad  practice.  We  are  rather  slow 
to  change,  particularly  when  it  comes  to  the  question  of  using 
material.  It  is  nQt  astonishing  that  we  have  got  into  such 
habits,  because  in  tlie  first  place  we  have  had  such  an 
enormous  amount  of  raw  material  and  it  has  been  easily 
available.  If  there  is  one  lesson  that  the  war  has  taught  us 
it  is  that  we  have  been  slipshod  in  the  use  of  our  material. 
One  of  the  chief  difficulties  in  the  construction  of  cars, 
referring  of  course  entirely  to  lumber,  has  been  the  extremely 
vague  way  in  which  most  of  the  lumber  used  in  a  car  has 
been  described  and  the  even  vaguer  appreciation  on  the  part 
of  those  who  are  repairing  cars  as  to  what  might  be  expected 
of  various  kinds  of  wood.  The  lumber  men  and  the  officers 
of  most  of  our  roads  specified  one  or  two  kinds  of  wood  be- 
cause they  had  always  been  used.  White  oak  and  white 
pine  were  the  woods  that  were  most  readily  at  hand  in  the 
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earliest  days  and  were  long  recognized  as  the  best.  Con- 
sequently for  years  they  were  specified  and  used  and  they 
are  still  being  specified.  This  is  a  remarkable  fact;  it  is 
not  only  the  case  with  the  railroads  but  also  with  the  govern- 
ment. I  was  present  at  a  meeting  revising  government  speci- 
fications for  lumber  and  it  was  found  that  they  called  for 
clear  white  pine  an  inch  and  a  quarter  in  thickness,  dressed 
on  both  sides — lumber  which  has  not  been  manufactured  for 
a  great  many  years. 

Now  what  has  been  done  for  the  average  man  interested 
in  the  construction  of  cars  that  might  enable  him  to  get  bet- 
ter service  out  of  the  material?  The  best  way  in  which  he 
can  do  that  is  to  specify  more  closely  the  kind  of  lumber 
that  he  wants  for  his  construction  and  to  specify  it  so  that 
he  will  get  a  reliable  class  of  material.  The  specifications 
under  which  lumber  was  bought  in  the  last  year  on  one  of 
our  biggest  trunk  line  railroads  was  "yellow  pine,  long  leaf, 
grade  B  or  better."  It  is  against  that  kind  of  practice  that 
I  would  caution  you. 

As  a  result  of  a  long  series  of  studies  made  in  co-opera- 
tion with  the  American  Society  for  Testing  Materials  and 
the  U.  S.  Forest  Ser\-ice,  a  standard  specification  was  adopted 
by  which  yellow  pine  lumber  could  be  visually  inspected 
instead  of  describing  it.  I  have  a  chart  which  was  furnished 
me  by  the  engineers  of  the  United  States  Forest  Service, 
having  four  pieces  of  long  leaf  yellow  pine  (Fig.  1).  They 
are  all  botanically  long  leaf  pine,  but  you  will  notice  the 
modulus  of  rupture  varies  from  11.110  lb.  to  4,660  lb.  per 
sq.  in.  There  is  not  any  way  in  which  you  could  identify 
these  as  long  leaf  pine;  you  would  have  to  accept  it  under 
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the  usual  specifications,  but  notice  the  difference  in  the  qual- 
ity which  is  furnished.  From  this  you  will  get  an  idea  as  to 
what  grade  of  pine  ought  to  be  specified,  particularly  from 
the  standpoint  of  strength.  If  you  want  a  piece  of  timber 
in  a  car  where  strength  is  required  as  in  sills,  posts  or  braces, 
the  specifications  should  call  for  a  dense  piece  of  pine  in- 
stead of  the  ordinary  long  leaf  pine,  because  in  specifying 
that  \-ou  will  get  a  strong  piece,  as  you  will  see  from  the  chart. 
The  term  "long  leaf"  does  not  take  care  of  that. 

After  the  density  rule  had  been  developed  some  members 
of  the  M.  C.  B.  Association  raised  the  question,  "Are  we 
sure  when  w'e  specify  this  grade  of  dense  pine,  that  we  will 
also  get  a  stick  which  will  last?"  A  few  years  ago  the 
poorest  as  well  as  the  best  grades  of  southern  pine  were  put 
under  a  testing  machine  to  determine  their  strength  and  w'ere 
also  submitted  to  decay  producing  influence,  in  order  to  see 
whether  there  was  any  relationship  between  the  strength  and 
the  lasting  power.  It  was  discovered  that  the  strong  pieces 
were  also  the  ones  that  had  the  greatest  length  of  life.  The 
results  of  these  tests  are  shown  on  the  curve  in  Fig.  2.  This 
demonstrates  clearly  that  if  you  obtain  a  good,  dense-grained 
piece  of  southern  pine,  you  will  also  obtain  a  long-lived  piece. 
In  making  experiments  with  car  sills  for  the  last  few  years,  I 
have  been  impressed  with  the  fact  that  those  in  which  a  high 


Modulus  of  Rupture- 11.110  lb. 
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Per  Cent  Summerwood. .  .  55 

Rings  per  inch 10 


Modulus  of  Rupture 10,750  lb. 

Specific    Gravity 598 

Per  Cent  Summerwood. .  .  52 

Rings  per  inch 23 


Modulus  of  Ruptui-     i,(.f,0  lb.         Modiiluwf  K.i;,tuie 5,520  lb. 

Specific  Gravity 432  .Specific  Gravity 440 

Per  Cent  Summerwood Per  Cent  Summerwood....         25 

Rings  per  inch 32  Rings  per   inch    10 

The  two  upper  blocks  show  typical  sections  of  timber  with  a  large  per- 
centage of  summerwood,  lloth  have  high  density  or  .specific  gravity  and  a 
high  modulus  of  rupture,  although  the  rings  per  inch  vary  greatly.  The 
two  lower  blocks  show  a  small  percentage  of  summerwood.  The  specific 
gravity  is  low  in  both  cases  and  the  modulus  of  rupture  shows  the  ultimate 
strength  is  only  about  one-half  as  great  as  for  the  dense  wood.  The  tests 
were  conducted  on  small,  cle.-^r  specimens  of  green  material. 

F(g.    1 — Samples    Illustrating   the    Properties   of   Yellow    Pine 

percentage  of  failure  was  found  were  the  pieces  that  fall  in 
the  low  part  of  the  curve.  The  pieces  which  brought  the 
car  to  the  shop  were  in  very  rare  instances  the  pieces  that 
were  in  the  high  points  of  the  curve. 

A  third  series  of  tests  was  made  to  determine  whether  w'e 
had  to  specify  long  leaf  pine  at  all.  The  question  was 
raised  two  years  ago  in  one  of  the  committee  meetings  of  the 
M.  C.  B.  Association  as  to  whether  it  was  safe  to  use  pine 
lumber  other  than  the  strict  long  leaf  variety  brou.ght  from 
Louisiana,  Te.xas,  Alabama  or  Georgia.     Without  going  into 


details  I  will  state  that  it  makes  no  difference  whatever  what 
kind  of  pine  tree  the  lumber  comes  from,  whether  it  is 
lobolly,  short  leaf  or  long  leaf:  all  have  equal  lasting  power 
or  strength,  provided  they  are  of  the  same  density  and  pro- 
vided they  are  all  heart  wood.  In  other  words,  e.xclude 
\oung  saplings  and  you  will  get  as  long  life  out  of  one  as  out 
of  the  other,  provided  it  has  the  same  density.  The  com- 
parative resistance  to  decay  of  heart  wood  and  sapwood  is 
well  brought  out  in  the  samples  as  shown  in  Fig.  ,i. 

A  great  deal  has  been  said  about  the  possibility  of  increas- 
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Two  samples  were  taken  from  the  same  riiece.  One  was  broken  in  the 
testing  machine  and  the  other  was  subjected  to  decay  producing  influences 
for  IS  months,  after  which  it  was  dried  and  weighed.  The  percentage  loss 
of  weiyht  indicates  the  amount  of  decay  that  had  taken  place.  The  strong- 
est pieces  also  showed  the  hifihcst  resistance  to  decay. 

Fig,    2 — Curve    Showing    the    Relation    Between    Strength    and 
Resistance  to  Decay  of  Southern  Pine 

ing  the  service  of  lumber  after  we  buy  it  by  some  kind  of 
preservative  treatment.  It  is  rather  surprising  that  the  car 
men  are  so  far  behind  the  rest  of  the  engineers  in  availing 
themselves  of  that  opportunity.  There  are  only  two  roads, 
the  Burlington  and  the  Santa  Fe,  so  far  as  I  know,  that 
make  a  practice  of  creosoting  sills  and  flooring,  particularly 
of  stock  cars,  I  recently  examined  some  cars  that  the  Bur- 
lington built,  over  five  years  old,  none  of  which  have  come 
back  for  repairs.  They  have  creosoted  sills  and  creosoted 
flooring,  and  in  all  of  the  cars  the  creosoted  parts  are  in 
just  as  perfect  condition  as  the  day  they  were  first  put  out. 
Now,  if  the  Burlington  can  get  such  service  out  of  creosoted 
lumber,  is  it  not  a  shame  for  us  to  get  three  or  four  vears' 
life  out  of  material,  when  we  might  increase  the  length  of 
life  we  ordinarily  get  five  or  six  times? 

Do  not  understand  me  as  advocating  anything  less  than 
a  system  of  impregnation  which  will  force  the  preservative 
into  the  timber.  At  the  present  time  that  is  not  very  practical 
because  our  supply  of  creosote  is  short,  but  when  normal 
conditions  are  restored  I  do  not  see  why  we  cannot  have  a 
widespread  treatment  of  car  parts  which  afe  not  subject  to 
mechanical  stresses,  liut  in  which  lasting  power,  namely  the 
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protection  against  decay,  is  a  vital  factor.  The  ordinary 
scheme  which  I  liave  seen  applied  here  and  there,  the  spray- 
ing of  a  preservative  on  timber,  I  personally  have  little 
use  for,  because  a  perfect  impregnation  is  not  obtained.  The 
expectation  of  a  prolonged  life  cannot  be  secured,  so  the 
spraying  of  the  preservative  onto  the  car  is  more  or  less  a 
useless  proceeding  and  a  false  protection.  Putting  it  over 
joints  and  tendons  when  pieces  are  put  together  may  be  of 
some  slight  protection,  provided  the  lumber  is  absolutely  bone 
dry,  but  the  practice  of  putting  preservatives  on  promiscuously 
should  be  discoura.ged  rather  than  encouraged. 

One  other  factor  in  car  construction  that  will  assume 
increased  importance  in  the  near  future  is  a  more  careful 
selection  of  kinds  of  woods  for  special  types  and  purposes. 
I  have  referred  to  the  fact  that  we  have  used  only  one  or  two 
kinds  of  wood  in  the  past;  we  are  still  doing  that  to  a  large 
e.xtent  at  the  present  time.     There  are  a  good  many  woods 


This  illustr,itcs  the  rapid  deterioiHtion  of  the  sapwood  and  the  resistance 
to  decay  of  the  heartwood.  Tlic  letters  nn  tile  small  blocks  corresjiond  with 
those  on   the  larger  block. 

Fig.  3 — Blocks  of  Shortieaf  Pine   After   Being   Subjected  to   a   Wood- 
Decaying   Fungus  for  One  Year 

available  which  ought  to  be  used  more  widely  than  they  are 
at  the  present  time.  Beech  is  one  of  them  that  is  rapidly 
coming  into  use.  I  know  of  one  road  that  has  used  beech 
verj'  freely  mixed  with  various  kinds  of  red  oak.  If  used  in 
places  where  the  material  is  not  subject  to  decay,  for  instance, 
in  the  interior  of  finished  cars,  for  posts  and  braces,  particu- 
larly in  the  upper  section  of  the  car,  it  ought  to  give  just 
as  good  service  as  oak.  With  the  great  trouljle  we  have  had 
in  getting  car  lumber  the  increased  supply  of  beech  availalile 
for  con.struction,  particularly  for  box  cars,  is  going  to  make 
a  very  welcome  addition  to  our  depleted  stocks. 


There  is  another  wood  which,  when  our  tropical  commerce 
becomes  re-estaljlished,  will  play  a  large  part  in  the  construc- 
tion of  refrigerator  cars.  That  is  the  balsa  wood,  weighing 
about  7  lb.  per  cu.  ft.,  or  about  half  the  weight  of  cork. 

The  field  for  the  saving  of  lumber  in  various  lengths  and 
sizes  is  too  big  to  more  than  refer  to.  If  there  is  one  place 
in  railroad  construction  where  closer  adaptation  of  different 
sizes  and  lengths  and  particularly  grades  of  different  lumber 
can  be  obtained  than  in  the  car  repair  shop  I  do  not  know 
where  it  is.  I  recently  tried  to  compile  a  list  of  the  requisi- 
tions as  issued  by  the  car  department  on  one  of  the  eastern 
lines  for  different  uses  in  repairs  of  freight  cars  and  tried 
to  correlate  them  by  substituting  grades  which  I  knew  would 
serve  the  purpose  of  the  railroad  equally  well  as  some  of 
the  other  woods.      I  hate  to  tell  you  the  difference  in  cost. 

With  the  increased  refinement  in  the  grading  and  manu- 
facturing of  various  kinds  of  lumber,  I  believe  it  to  be  the 
duty  of  ever)'  man  interested  in  repairs  of  cars  to  study  with 
the  greatest  care  the  revised  grading  rules  which  have  been 
established  by  the  various  lumber  manufacturing  associa- 
tions, for  hardwood  as  well  as  pine  and  fir.  These  associa- 
tions issue  also  engineering  manuals,  and  no  car  man  ought 
to  be  without  them.  If  that  were  done  such  specifications 
for  lumber  for  cars  as  I  have  found  in  use  on  some  railroads 
would  become  practically  impossible.  One  of  the  biggest 
railroads  running  out  of  Chicago  iij  its  specifications  simply 
gave  two  words  to  the  discussion  of  the  timber,  said  a  few 
words  about  the  dimensions  and  practically  told  the  man 
who  was  going  to  furnish  the  lumber,  who  was  the  purchas- 
ing agent,  to  use  his  wits.  They  wanted  some  wood;  that 
is  about  all  the  specifications  said.  If  you  look  over  your 
own  specifications  and  ask  yourself,  to  what  extent  that 
example  has  been  followed,  you  will  know  what  ought 
to  be  done. 

DISCUSSION 

A.  L.\Mar  (Penn.  Lines):  I  would  like  to  ask  whether 
balsa  wood  can  be  secured  for  car  construction? 

Dr.  von  Schrenk:  Practically  all  that  is  available  is 
used  for  life  preservers.  The  wood,  however,  will  probably 
be  very  much  more  plentiful  when  our  shipping  facilities  are 
rearranged.  It  is  found  in  Brazil,  Costa  Rica  and  the  West 
Indies.  It  is  heavily  impregnated  with  paraffine  because  it 
is  very  short  lived  othenvise.  It  is  a  remarkably  strong 
wood  considering  its  light  weight  and  it  is  an  almost  perfect 
insulator.  As  soon  as  it  is  available  in  larger  quantities  it 
ought  to  be  of  great  value  as  lining  for  refrigerator  cars. 

G.  S.  Goodwin  (C.  R.  I.  &  P.):  Dr.  von  Schrenk  has 
mentioned  preserving  lumber  for  car  construction.  W'ould 
he  stop  with  the  sills  or  would  he  apply  preservatives  to  the 
posts,  braces,  siding  and  roofing? 

Dr.  von  Schrenk:  That  would  have  to  be  determined 
by  the  type  of  car  and  by  the  grade  of  lumber  being  used. 
It  might  be  advisable  to  use  it  in  the  first  place  in  stock  cars 
or  in  any  cars  where  the  wood  is  suljject  to  a  maximum 
degree  of  deterioration  because  of  decay.  The  requirements 
are  different  for  the  lumber  used  in  different  parts  of  the 
car,  because  some  pieces  in  a  car  are  destroyed  mechanically 
by  abrasion,  by  shocks  due  to  the  impact  of  one  car  against 
the  other  or  by  other  factors  which  cause  the  material  to 
break  mechanically.  The  other  cause  of  depreciation  is  rot 
or  decay.  Against  mechanical  destruction  no  amount  of 
preservation  will  avail ;  against  decay,  preservation  will . 
bring  about  excellent  results.  Obviously  it  is  a  ver)'  foolish 
proceeding  to  expend  money  on  preservation  of  those  parts 
of  a  car  that  would  he  suliject  to  a  very  short  normal  life 
due  to  shock  or  breakage.  I  found  the  places  in  cars  where 
it  would  pay  to  use  presen'ative  to  be  the  sills  in  all  t\'pes 
of  cars  and  all  flooring,  and  possibly  also  the  posts  in  cars 
which  are  subject  to  continuous  moisture,  particularly  stock 
cars.     I  doulit  wliethcr  it  would  pay,  unless  a  low  grade  of 
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sap  lumber  were  used,  to  treat  all  parts  indiscriminately.  In 
some  tjpes  of  roof  construction  it  would  undoubtedly  pay  to 
treat  tlie  roof  boards  also,  particularly  where  tliere  is  more 
or  less  leakage.  That  ma)'  mean  that  you  want  to  use  tw'o 
different  t^pes  of  preser\-ative.  In  the  case  of  sills  and 
flooring  in  stock  cars,  the  only  thing  that  you  could  afford 
to  use  would  be  creosote.  In  the  case  of  posts  or  roof  boards 
which  would  not  be  subject  to  the  wetting  and  drying  )0U 
could  well  afford  to  use  the  cheaper  zinc  chloride.  It  would 
have  the  additional  advantage  that  the  material  would  not 
be  disfigured,  and  it  would  probably  give  a  sufficiently  in- 
creased length   of  life  to  pav   for  the  original   investment. 

H.  S.  S.4CKETT  (C,  il.  &  St.  P.) :  The  railroads  should 
be  more  insistent  and  more  careful  in  demanding  a  better 
class  of  material  for  car  sills,  car  framing  and  other  parts 
where  strength  is  important.  One  of  tlie  mistakes  that  rail- 
roads generally  make  in  the  use  of  wood  is  that  they  do  not 
season  it  properly  before  they  use  it.  We  are  not  giving 
wood  as  good  a  chance  as  we  do  other  materials.  I  know 
that  the  railroad  officers  do  not  like  to  see  a  lot  of  lumber 
piled  up  around  the  yards,  but  if  they  could  be  impresseil 
with  the  added  service  obtained  from  properly  season^u 
wood,  they   would   not   oliject  to  larger  lumber  piles. 

In  many  cases  the  railroads  are  using  a  better  grade  of 
wood  than  is  necessary  and  that  is  one  field  in  which  we 
can  develop  great  economies.  It  has  been  the  custom  of  the 
railroads  generally  to  use  clear  material  for  car  siding.  In 
Douglas  fir  we  use  No.  2  clear  and  better  and  in  yellow 
pine  B  and  Ijetter,  not  only  for  the  construction  of  new  cars, 
but  also  for  the  repair  of  old  cars.  By  far  the  larger  part 
of  the  material  is  used  for  the  repairing  of  old  cars  which 
may  have  a  life  of  five  or  possibly  ten  or  twelve  years.  The 
Chicago,  Milwaukee  &  St.  Paul  is  considering  the  use  of 
"sound  knotted"  material  for  car  siding.  Clear  material 
costs  about  S..i6  a  thousand  and  sound  knotted  material  would 


in  the  Douglas  fir  is  not  of  the  same  character  as  the  sap  in 
the  yellow  pine — it  does  not  rot  so  quickly.  I  should  like  to 
ask  Dr.  von  Schrenk's  opinion  with  regard  to  that.  In  the 
case  of  carsills  for  e.xample,  assuming  in  the  yellow  pine  it 
was  required  that  85  per  cent  of  the  material  should  be  heart 
wood  what  would  be  the  equivalent  in  tlie  Douglas  fir?  In 
other  words,  what  is  the  comparative  life  of  the  sap  in  tlie 
two  woods? 

Dr.  von  Schrenk:  If  in  the  pine  85  per  cent  girth 
measurement  was  required  to  be  heart  wood,  I  should  be 
inclined  to  require  the  same  in  tlie  fir.  I  am  judging  from 
recent  experience  with  bridges  that  had  pine  and  fir  timbers. 
In  the  same  length  of  time  they  were  both  practically  in  the 
same  state  of  decay.  It  should  be  rather  easier  to  conform 
to  the  requirements  in  the  fir,  owing  to  the  smaller  percentage 
of  small  timbers. 


ALL-STEEL  COACHES  FOR  THE  EGYP- 
TIAN STATE  RAILWAYS 

BY  FREDERICK  C.  COLEMAN 

Thirty  all-steel  third-class  passenger  coaches  have  been 
put  into  e.xperiraeiital  use  on  the  Egyptian  State  Railways, 
and  these  are  now"  being  largely  used  in  connection  with  the 
transportation  of  militaiy  personnel.  The  leading  features 
of  the  design  are  clearly  shown  in  the  photographs.  The  cars 
are  05  ft.  6  in.  long  over  the  platforms  and  have  a  maximum 
width  over  the  belt  rail  moulding  of  9  ft.  T}i  in.  The  cars 
have  a  light  weight  of  7,5.360  lbs.,  and  are  designed  to  carry 
107  persons  seated.  The  trucks  have  Fo.x  pressed  steel 
frames,  with  a  wheel  base  of  8  ft.  and  4J^  in.  by  9  in. 
journals. 

The  panelling  and  framing  is  of  steel  throughout,  finished 
on  the  inside  with  asbestos   board.     The  coaches  may   be 


Egyptian    State    Railway    Steei    Passenger    Coach 


cost  about  S24.  I  do  not  see  why  a  good  sound  knot  should 
be  objectionable  in  car  siding.  I  do  not  mean  encased,  loose, 
unsound  or  black  knots. 

Dr.  vox  Schrexk:  I  cannot  see  any  objection  to  using 
that  class  of  material.  I  think  that  it  is  simply  another 
case  of  precedent.  .\\\  you  care  for  in  the  siding  of  a  double 
sheathed  car  is  to  keep  it  weather  tight,  and  it  does  not  make 
any  dift'erence  particularly  what  the  outside  looks  like. 

^Ir.  S.ackett:  In  the  use  of  southern  long  leaf  yellow 
pine  the  question  of  how  much  sap  should  be  allowed  has 
always  come  up.  whether  used  for  a  carsill,  car  framing, 
stringer  or  other  purpose.  In  the  Douglas  fir,  the  question 
of  sap  has  not  been  so  prominent,  probably  because  the  sap 


freely  washed  out  with  a  hose  without  any  risk  of  water 
lodging  so  as  to  cause  corrosion.  The  floors  are  of  Decolite 
cement,  provided  with  wash-out  plugs,  and  experience  in 
the  hot  climate  of  Eg)pt  has  proved  them  to  be  quite  as  cool 
in  hot  weather  as  the  ordinary  wooden  type  of  coaches.  The 
all-steel  coaches  have  the  added  advantage  that  they  can  be 
cooled  down  more  readily  after  sun-down  than  the  w^ooden 
coaches  as  a  result  of  the  system  of  air  circulation  between 
the  outer  and  inner  walls. 

The  underframe  and  body  are  incorporated  into  one  struc- 
ture. The  body  side  pillars  are  connected  at  the  bottom 
through  the  side  sills  to  the  boxed  ends  of  the  underframe 
crossbars,   except  at  the  bolsters,   and   at  the  top  they  are 
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connected  direct  to  the  carliiies,  a  method  of  construction 
which  makes  for  several  strong  girdles  completely  around 
the  body  and  frame.  These  are  further  stiffened  by  di- 
agonal braces  between  the  backs  of  the  seats  fixed  to  the 
pillars  at  their  upper  ends,  and  to  the  underframe  crossbar 
flanges  at  their  lower  ends.  A  test  load  distributed  along 
the  floor  caused  practically  no  deflection.  Free  air  circula- 
tion is  provided  throughout  in  the  body  between  the  outer 
and  inner  linings.  The  asbestos  lining  is  carried  inside 
the  body  sides  and  the  lower  roof  with  a  free  air  space  of 
8-54  in.  at  the  roof  centre.  As  previously  mentioned,  the 
design  is  so  arranged  tliat  there  is  no  place  for  lodgment  of 
moisture  in  the  panels  and  frame,  and  as  a  further  means 
of  preventing  corrosion  the  bodies  are  arranged  in  such  sec- 
tions that  they  can  be  thoroughly  stoved  after  they  are  pre- 
pared for  erection.  These  coaches  are  built  for  the  4  ft. 
8J/2  in.  gage,  and  the  draw-gear,  buffing  gear,  brakework. 


Interior   of   a    Partially    Finished    Coach    Showing    the   Steel    Frame 
Work 

journal  bo.xes,  wheels  and  a.\les,  trunks  and  other  details, 
such  as  windows,  louvres,  seats,  lavatory  and  other  fittings, 
have  been  arranged  to  accord  with  the  standard  practice 
of  the  Egyptian  State  Railways.  The  existing  timber  coaches 
have  tare  weights  per  passenger  of  from  836  to  992  lb.  As 
compared  with  these  the  steel  coaches  have  each  an  average 
of  685  lb.  per  passenger.  This  advantage  in  weight  is  due 
in  a  measure  to  the  reduced  thickness  of  sides  which  permit 
an  extra  passenger  on  the  transverse  seats.  Without  thus 
utilizing  this  extra  seating  space  or  by  giving  each  passenger 
additional  room  the  tare  weight  would  then  show  about 
810  lb.  per  passenger.  The  makers  claim  that  this  result 
will  certainly  be  improved  upon  when  orders  for  steel  coaches 
are  given  in  the  same  quantities  as  is  usual  in  Great  Britain 
for  timber  coaches,  and  experienced  builders  are  given  a 
free  hand  in  design  and  manufacture.  Such  large  orders 
will  permit  of  the  scantlings  of  the  required  sizes  being  more 
readily  obtained,  and  the  net  result  will  be  tnat  the  railways 
will  undoubtedly  benefit,  and  obtain  even  lighter  coaches 
than  has  been  possible  in  existing  circumstances.  Briefly 
summarized,  the  all-steel  coaches  have  the  following  ad- 
vantages when  compared  with  the  timlier  coaches  as  used 
on  British  and  Colonial  railways.  They  are  lighter  in  struc- 
ture, with  increased  capacitv;  they  arc  stronger  and  better 
able  to  resist  wear  and  tear;  thev  Iiave  proved  to  be  quieter 
in  running;  thev  are  more  economical  in  first  cost  and  main- 


tenance; there  is  no  danger  from  fire,  and  the  strong  con- 
struction of  the  ends,  which  have  strong  vertical  girders 
with  very  rugged  comer  pillar  pressings,  will  prevent  tele- 
scoping. These  all-steel  coaches  were  built  by  the  Leeds 
Forge  Company,  Limited,  of  Leeds,  England,  and  the  de- 
signs were  prepared  and  developed  by  the  builders  in  col- 
laboration with  R.  G.  Peckitt,  the  chief  mechanical  engineer 
of  the  Egyptian  State  Railways,  Cairo. 


ANNUAL  REPORT  OF  I.  C. 
OF  SAFETY 


C.  BUREAU 


The  following  is  an  abstract  of  the  annual  report  of 
VV.  P.  Borland,  chief.  Bureau  of  Safety  of  the  Interstate 
Commerce  Commission,  for  the  fiscal  vear  ending  June  30, 
1918: 

The  following  analysis  affords  opportunity  for  ready 
comparison  of  the  results  of  inspections  of  safety  appliances 
on  railroad  equipment  with  previous  years: 


1914 

1915 

1916 

1917 

1918 

Freight   cars   inspected 

790.822 

1,000,210 

908,566 

1,100,104 

1,059,913 

Per    cent     defective.. 

5.79 

4.77 

3,72 

3,64 

3.92 

Passeni;er      cars      in- 

sjiectL-d     

26,746 

33.427 

27,220 

29,456 

25,732 

Per    cent    defective... 

1.04 

2.85 

1.82 

.85 

.56 

Locomolives    inspected 

32,761 

38,784 

31,721 

37,199 

33,806 

Per    cent    defective... 

4.98 

4.06 

3.66 

2.69 

2.18 

Number      of      defects 

per    1,000    inspected. 

67.48 

57.23 

45.56 

41,16 

44.01 

It  is  to  be  noted  that  the  present  report  indicates  the 
maintenance  of  the  low  percentage  of  defects  found  in  equip- 
ment inspected  which  has  obtained  for  the  past  three  years, 
which  is  all  the  more  remarkable  considering  the  increased 
traffic,  congested  conditions  existing  during  the  months  of 
December,  Januarj',  and  February,  abnormal  w^eather  con- 
ditions of  last  winter,  scarcity  of  labor  and  materials,  etc. 

Table  I  presents  a  classified  summary  of  the  defects  re- 
ported by  the  commission's  safety-appliance  inspectors. 
Analysis  shows  that  the  condition  of  air-brake  equipment, 
to  w-hich  attention  was  directed  in  the  last  annual  report  of 
this  bureau,  has  not  improved.  Out  of  a  total  of  49,270 
defects  reported,  24.707,  or  practically  50  per  cent  of  the 
whole  number,  are  defects  to  the  visible  parts  of  air  brakes. 
The  number  of  air-brake  defects  reported  per  1 ,000  cars  in- 
spected was  22.07,  as  against  19.01  for  the  previous  year. 
Tlie  number  of  freight  cars  inspected  in  1918  was  1,059,913, 
as  against  1,100,104  in  1917,  showing  a  decrease  of  40,191 
in  the  number  of  cars  inspected;  but  the  number  of  air- 
brake defects  reported  increased  from  22,181  in  1917  to 
24,707  in  1918,  an  increase  of  2,526. 

This  is  a  condition  that  demands  serious  attention  on 
the  part  of  those  who  are  responsible  for  tlie  maintenance 
of  this  equipment,  as  both  safety  and  economy  in  train  oper- 
ation require  the  maintenance  of  air  brakes  to  the  point  of 
their  maximum  efficiency.  On  level  roads,  where  braking 
conditions  are  less  severe  than  on  roads  having  steep  moun- 
tain grades,  there  is  a  tendency  to  neglect  air-brake  main- 
tenance, thus  imposing  an  excessive  burden  on  the  inspection 
and  repair  forces  of  the  latter  roads  in  order  to  provide  for 
the  safe  movement  of  cars  received  in  interchange.  No 
logical  reason  for  this  tendency  ever  did  exist,  as  a  proper 
compliance  with  'the  provisions  of  the  safety-appliance  laws 
requires  that  brakes  be  maintained  to  the  same  degree  of 
efficiency  on  level  roads  as  on  roads  having  steep  mountain 
grades.  Now  that  the  roads  are  being  operated  by  the 
federal  government  as  a  unified  system  the  disappearance 
of  this  tendency  may  be  looked  for. 

Table  II  represents  the  condition  of  the  air  brakes  on 
trains  as  they  left  the  terminals  after  terminal  or  standing 
tests  had  been  made,  and  illustrates  the  importance  of  these 
tests.  What  is  often  believed  to  be  a  100  per  cent  air- 
brjked  train  is  in  fact  much  less.  The  standing  test  is  the 
only  reliable  and  efficient  method  of  ascertaining  the  con- 
dition  nf   the   individual   brake,   on   which,    if   found    to   he 
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inefficient,  adjustments  can  be  made  at  once  whicli  will  in- 
sure an  adequate  brake.  A  standing  test  should  be  made 
of  each  and  every  train  before  it  leaves  its  terminal,  and 
no  car  should  be  permitted  to  go  forward  which  has  an 
inoperative  or  inefficient  brake. 

The  Eighth   Circuit   Court  of  Appeals  in  a   recent  case 

TAIiLE  I. — Classified  Summary  of  tile  Number  of  Defects  Found  [ler 
1.000  Cars  and  Locomotives  Inspected  During  tlie  Fiscal  Year  Ending 
.lune  30.   191S 

Couplers     and     parts 4.21 

L'ncoupling    mechanism     4.50 

Visible  parts  of  air  brakes   22.07 

Handholds    3.3} 

Height    of    couplers    1-22 

Steos      1 52 

Ladders     10< 

Running    boards     1-92 

Hand    brakes    •'■89 

Safety    railings    -02 

Footboards    -l^ 

Pilot    beam    sill    steps -O- 

Handrails     O; 

Steps    for  headlights    •"! 

Poiver    brakes     "J^ 

Ash    pans     ■ £0> 

.\ll    classes     ■'■'■01 

held  that  every  hauling  or  handling  of  a  defective  car  for 
any  other  purpose  than  repair  is  forbidden  by  the  terms 
of  the  proviso  of  section  4  of  the  act  of  1910.     That  is, 

TABLE    IL— Summary    of    the    Results    of    Terminal    Tests    of    Air  Brakes 
from  July    1,    1917,  to  June  30.   1918 

Trains >017 

Cars                         30,/01 

Arears     ;.:. 30,699 

Xon-air     cars     " 

Brakes    cut     out     > ■>-•> 

Brakes  that   did   not   apply ,boj- 

Brakes    that    operated     "i  --2 

Cars    not    controlled    by    air ^i*n?e 

Cars    controlled    by    air °'i. 

Percentage    of    cars    controlled    by    air 94 

Brakes   with   excessive   piston   travel ^2_ 

that  a  defective  car  cannot  be  handled  for  the  purpose  of 
delivering  its  load  to  the  consignee  even  when  unloading  is 
necessarv-  for  repair,  unless  it  be  affirmatively  shown  that 
such  deliver}-  involves  no  more  movement  or  handling  of 
the  car  tlian  unloading  it  or  transferring  its  load. 

The  receipt  of  cars  in  interchange  with  defective  safety 
appliances  has  been  one  of  the  common  mistakes  of  the 
carriers,  under  the  erroneous  belief  that  such  cars  could  be 
handled  to  a  repair  point  without  liability  for  the  penalty. 
There  are  several  decisions  holding  that  a  defective  car  can 
only  be  moved  for  the  purpose  of  repair  by  the  carrier  upon 
whose  line  it  became  defective,  tlie  most  recent  of  which  is 
by  the  Sixth  Circuit  Court  of  Appeals,  in  which  it  was  held 
that  the  necessary  effect  of  the  clause  "and  such  equipment 
shall  have  become  defective  or  insecure  while  such  car  is 
being  used  by  such  carrier  upon  its  line  of  railroad,"  as  used 
in  the  proviso  of  section  4  of  the  act  of  1910,  is  to  limit  the 
right  of  hauling  a  defective  car  for  repairs,  without  penalty, 
to  the  carrier  upon  whose  line  of  railroad  the  car  was  Ijeing 
used  when  the  equipment  became  defective. 

In  this  connection  attention  is  directed  to  Circular  No.  7 
of  the  Division  of  Transportation  of  the  United  States  Rail- 
road Administration,  a  portion  of  which  relates  to  the  offering 
in  interchange  of  cars  ha\-ing  safety  appliance  defects, 
under  which  the  law  as  interpreted  by  the  various 
courts  will  be  observed  together  with  the  elimination  of  the 
dangerous  practice  of  offering  defective  equipment  to  con- 
nections, thereby  insuring  the  maximum  of  safety  in  opera- 
tion and  at  the  same  time  expediting  traffic. 

It  is  as  yet  too  early  to  express  definitely  the  degree  of 
success  attained  under  General  Order  Xo.  8  of  the  Director 
General  of  Railroads,  in  comparison  with  the  former  method 
of  instituting  suit  for  the  penalty  for  violations  under  the 
statute.  Under  the  former  system  there  was  a  douljle  purpose 
served  by  prosecutions  for  the  penalty,  that  of  publicity  in 
defending  such  suits  and  the  disciplinan,-  measures  taken 
by  the  carrier  to  prevent  subsequent  cases  being  filed.  On  the 
other  hand,  the  remedy  at  present  is  that  of  discipline  of 


employees,  which  it  is  believed  will  be  efficacious  when 
prompth-  and  justly  administered.  Great  care,  however, 
must  be  taken  to  place  the  responsiljility  on  the  proper  party 
regardless  of  position,  so  as  not  to  permit  the  shifting  thereof 
from  officials  to  emi)lo\-ees  or  evasion  in   any  manner. 

In  addition  to  tlieir  regular  inspection  work  during  the 
past  fiscal  year,  our  inspectors  investigated  91  train  accidents 
and  assisted  in  conducting  a  number  of  tests  of  safety  de- 
vices. One  of  these  tests,  that  of  the  automatic  straight  air 
brake,  required  the  services  of  10  inspectors  for  a  period  of 
more  than  two  months.  During  the  past  winter  also  42  in- 
spectors were  employed  from  January  1  to  March  14  in 
investigating  for  the  Railroad  .-Vdniinistration  the  serious 
congestion  of  railway  traffic  which  prevailed  during  that 
period.  Performance  of  this  special  work  will  account  for 
the  fewer  number  of  cars  inspected  shown  in  this  report 
than  is  shown  in  the  last  annual  report  of  this  bureau.  In 
the  performance  of  all  the  exacting  duties  imposed  upon  them, 
our  inspectors  have  displayed  marked  ability  and  have 
fully  maintained  the  high  standard  of  excellence  which  has 
alwa\s  characterized  their  work. 

IX\  F.STIGATION    OF    SAFETY    DEVICES 

During  the  year  plans  of  88  devices  were  presented  for 
consideration;  93  devices  were  examined  and  opinions 
thereon  transmitted  to  the  proprietors.  Of  the  number 
examined,  74  were  so  impracticable  or  crude  that  they  were 
considered  worthless;  10  were  devices  wliich  were  not  in- 
tended primarily  to  promote  safety  and  which  would  not 
affect  the  safety  of  railway  operation  sufficiently  to  warrant 
further  consideration;  3  possessed  meritorious  features,  but 
as  a  whole  required  further  development  before  being  en- 
titled to  serious  consideration;  and  6  possessed  merit  as  safety 
devices  warranting  some  degree  of  commendation.  Of  the 
devices  examined  which  were  commended,  two  were  hand- 
brake devices,  one  was  an  air-brake  attachment,  one  was  an 
automatic  connector,  one  was  a  water  sprinkler  for  locomo- 
tives, and  one  was  a  door  for  box  cars. 

The  automatic  straight  air-brake  system  mentioned  in  last 
vear's  report,  which  was  submitted  by  the  .Automatic  Straight 
Mr  Brake  Co.,  New  York,  has  been  subjected  to  thorough 
tests  during  the  year.  The  brake  apparatus  was  first  installed 
on  a  100-car  test  rack  in  New  York  City  and  an  elaborate 
series  of  tests  was  made.  These  tests  demonstrated  that  the 
apparatus  was  sufficiently  developed  to  warrant  its  trial  under 
service  conditions  on  a  road  having  heavy  traffic  and  moun- 
tain grades,  and  after  the  rack  tests  had  been  completed 
the  brake  apparatus  was  installed  on  100  steel  hopper  cars  on 
the  Virginian  Railway.  These  cars  were  loaded  with  coal. 
Standing  and  running  tests  were  made  with  trains  of  50  cars 
and  100  cars  each,  various  arrangements  of  cars  equipped 
with  the  present  types  of  brakes  and  the  new  brake  apparatus 
being  used  in  these  trains. 

The  purpose  of  these  tests  was  twofold ;  namely,  to  de- 
termine whether  the  automatic  straight  air-brake  apparatus 
would  operate  synchronously  with  brake  apparatus  in  com- 
mon use  and  to  determine  whether  the  new  brake  could  be 
depended  upon  properly  to  control  long  trains  on  heavy 
.grades  as  well  as  in  general  service.  In  these  tests 
synchronous  action  with  brake  apparatus  now-  in  common 
use  was  obtained  under  a  number  of  varied  conditions  and 
circumstances,  and  the  flexibility  of  the  system  in  controlling 
long  trains,  as  w-ell  as  smooth  operation  and  the  absence  of 
severe  shocks,  were  amply  demonstrated.  ^lany  of  the  in- 
tended functions  of  the  brake  were  suljstantially  accom- 
plished. The  more  important  of  the.se  are  (1)  providing 
uniform  brake  cylinder  pressure,  irrespective  of  piston 
travel;  (2)  compensating  for  brake  cylinder  and  brake  pipe 
leaks;  (3)  greater  availability  of  the  emergency  feature;  (4) 
a  graduated  release  feature,  permitting  flexibility  of  control; 
(5)  prompt  serial  action  in  application  and  in  release. 


UTILIZATION  OF  WASTE  HEAT  FROM 
BLACKSMITH  FURNACES 

No  one  who  has  Ijeen  around  blacksmith  shops  can  have 
failed  to  notice  the  flames  from  the  furnaces  rising  out  of 
the  stacks.  This  is  such  a  familiar  sight  that  it  is  taken  as 
a  matter  of  course:  but  on  second  thought  it  is  quite  evident 
that  the  flames  must  carrj-  away  a  great  deal  of  heat  that  has 
never  been  utilized.  At  the  same  time  that  this  heat  is  going 
to  waste,  fuel  is  being  burned  in  some  adjacent  power  plant 
to  furnish  steam   for  hammers,   shears  and   blowers   in  the 


Locomotive    Boiler  Set  Over  Furnace  to  Supply  Steam  to   Hammers 

blacksmith  shop.  When  there  is  such  urgent  need  for  fuel 
economy,  why  would  it  not  be  well  to  utilize  the  heat  of  the 
furnaces  to  generate  steam  for  the  smith  shops? 

This  is  by  no  means  a  new  idea.     Boilers  mounted  over 
furnaces  are  to  be  found  in  shops  built  many  years  ago. 


Topeka,  Kan.  In  these  shops  the  heat  from  the  furnaces  is 
used  to  generate  steam  in  locomotive  boilers  which  supply 
the  steam  hammers  and  also  a  few  steam-driven  tools.  In 
the  interest  of  fuel  economy  in  railroad  shops,  a  description 
of  the  plant  may  not  be  out  of  place. 

The  furnaces  over  which  the  boilers  are  placed  bum  fuel 
oil.  They  are  equipped  with  combustion  chambers  and  the 
furnace  proper  varies  from  8  ft.  to  12  ft.  in  length.  A  view 
of  the  cross-section  of  the  furnace  is  shown  in  the 
illustration.  The  oil  is  sent  in  through  two  burners  in  the 
end  under  a  pressure  of  about  12  oz.  from  a  fan  blast.  An 
auxilian*  air  supply  enters  the  combustion  chamber  just 
Ijelow  the  burners.  These  burners  are  also  fitted  with  steam 
jets  which  can  be  used  to  atomize  the  oil  in  case  the  air 
supply  fails.     As  an  alternative  the  furnaces  can  be  readily 


Detail   of  the   Furnace    Nozzle 

and  quickly  changed  to  bum  coal.  Several  features  of  this 
furnace  are  covered  by  a  patent  issued  to  George  Fraser, 
foreman  of  the  blacksmith  shop. 

The  flames  from  the  burner  strike  directly  on  the  point  of 
the  Ijridge  wall  of  the  combustion  chamber.  This  has  proved 
to  be  a  great  help  in  securing  a  neutral  flame.  If  there  is 
any  tendency  for  carbon  to  deposit  it  gathers  on  the  brick- 
work and  not  on  the  iron.  After  passing  down  through  the 
neck  of  the  furnace  the  flame  is  directed  upward  into  the 
firebox  of  the  locomotive  boiler,  through  the  flues  and  out 


Arrangement   of    the    Furnace,    the   Waste    Heat   of   Which    Is   Used   for   Generating    Steam 

The  very  limited   extent   to   which   this   practice   has   been  the  stack.     The  photograph  below  shows  clearly  the  way  in 

followed   in   shops   recently   constructed   might   lead   to  the  which  the  boilers  are  mounted  over  the  furnaces.     Very  few 

conclusion  that  it  has  proved  a  failure.     That  such  is  not  changes  were  made  in  the  boilers  to  adapt  them  for  this 

the  case  is  fully  demonstrated  b)-  the  operation  of  the  two  service.     They  are  fed  by  boiler  feed  pumps  operated  by  the 

blacksmith  shops  of  the  Atchison,  Topeka  &  Santa  Fe  at  hammer  driver  who  watches  the  water  level  to  see  that  it 
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does  not  get  too  low.  The  water  glass  is  situated  so  that 
it  is  always  in  view  of  the  hammer  operator.  Steam  is  taken 
from  the  highest  point  in  the  dome.  All  the  boilers  are 
connected  together;  the  maximum  pressure  carried  is  100  lb. 
per  sq.  in.  It  ranges  generally  between  75  and  85  lb.  The 
stacks  over  the  boiler  are  75  ft.  high  without  brick  lining 
and  have  a  damper  near  the  smoke  box  instead  of  at  the  top 
of  the  stack.  In  operating  the  furnaces  the  blast  is  varied 
until  a  balanced  draft  condition  is  secured.  This  makes  it 
easy  to  work  around  the  furnace  as  the  flame  does  not  shoot 
out  and  work  can  be  put  in  or  taken  out  without  disturbing 
the  burners. 

In  the  blacksmith  shop  at  Topeka  there  are  seven  boilers 
placed  over  furnaces.  These  supply  steam  for  17  hammers, 
varj'ing  in  size  from  5,000  lb.  to  150  lb.  There  is  no  other 
source  of  steam  supply  for  the  smith  shop.  \Miile,  of 
course,  some  of  the  small  furnaces  are  not  fitted  with  boilers 
or  stacks,  all  of  the  larger  ones  are  so  equipped.  Tlie  opera- 
tion is  very  satisfactory  and  there  is  no  question  that  the 
plant  effects  large  savings  in  both  fuel  and  mone\-. 


RECLAIMING   BULL'S-EYE  LUBRICATOR 
GLASSES 

After  lubricator  glasses  have  been  in  ser\'ice  for  some 
time  the  inner  surface  becomes  rough  and  discolored.  A 
glass  in  this  condition  causes  difficulty  in  seeing  the  oil  as 
it  is  fed.  The  Atchison.  Topeka  &  Santa  Fe  has  installed 
at  the  Topeka  shops  equipment  for  regrinding  these  glasses 
to  avoid  the  necessity  of  replacing  them  when  they  become 
rough.  The  installation  has  now  been  in  ser\ice  for  some 
time  and  the  results  secured  are  ver\'  satisfactory-. 

The  machines  used  are  quite  simple  and  are  shown  in  the 
illustrations  below.  The  first  grinding  is  done  on  a  flat 
cast  iron  disk  about  I'J  in.  in  diameter  mounted  on  a  vtrtical 
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stone,    Felt   and    Wood    Wheels   on    Which    Glasses   Are    Polished 

spindle  which  revolves  at  the  rate  of  200  r.  p.  m.  Sharp  sand 
and  water  are  used  on  this  disk  as  an  abrasive  and  the  glass 
is  ground  down  until  a  true  surface  is  secured.  A  set  of 
three  wheels  mounted  on  a  single  spindle  are  used  for  the 
finished  grinding.  The  first  wheel  is  a  black  cragleith  stone 
which  gives  the  glas.se5  a  smooth  finish.  The  polishing  is 
done  on  a  felt  buffing  wheel  and  a  willow  wood  wheel  on 
both  of  which  pumice  stone  and  water  are  used.  The  three 
wheels  revolve  at  about  550  r.  p.  m. 

Glasses  which  have  been  scratched  or  chipped  can  be  re- 
ground  as  well  as  those  that  have  become  roughened  or 
discolored  by  use.  They  cannot  be  ground  down  below  a 
certain  thickness,  which  is  about  one  inch;  for  that  reason, 
limit  gages  are  used  to  determine  when  the  minimum  allow- 


able thickness  has  been  reached.  In  shipping  the  glasses  to 
the  shop  where  they  are  to  be  reclaimed  they  should  be 
packed  in  an  orderly  manner  in  boxes  filled  with  sawdust. 
The  machines  used  in  reclaiming  luliricator  glasses  are 
simple  and  comparatively  inexpensive.     It  does  not  require 
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Machine  for   Rough   Grinding   Glasses 

a  ver)-  skilled  operator  to  secure  good  results,  and  the  saving 
effected  at  the  present  price  of  material  is  sufficient  to  justify 
such  an  installation  on  anx-  road  operating  several  hundred 
locomotives. 


LOADING  AND   GLAZING   OF   GRINDING 
WHEELS 

In  replying  to  a  question  as  to  the  relation  of  the  speed  of 
grinding  w'heels  to  "loading"  and  "glazing"  Chas.  H.  Norton 
writes  in  "Grits  and  Grinds"  as  follows: 

Loading  is  not  caused  by  slow  speed.  It  can  be  caused  wilh 
liigh  speed  as  well  as  with  slow  speed,  but  is  not  caused  by 
the  speed.  If  the  wheel  is  forced  into  the  work  so  deep  and 
so  quick  that  the  material  to  be  ground  is  crowded  into  the 
open  spaces,  filling  them  full  before  the  bond  can  be  worn 
away  by  friction,  the  wheel  will  be  loaded,  whatever  its 
speed.  But  in  practice  it  is  usually  impossible  to  cause  this 
when  the  wheel  is  revolving  at  high  speed,  because  the  higher 
speed  cuts  smaller  chips  when  removing  an  equal  amount  of 
metal  in  the  same  time.  However,  it  sometimes  happens  that 
there  is  insufficient  power  to  keep  the  wheel  up  to  its  full 
speed  when  the  operator  forces  it  quickly  into  the  work;  it  will 
sometimes  be  slow  enough  to  cause  the  particles  to  tear  off 
chips  so  large  that  when  they  are  forced  hard  into  the  spaces 
they  will  hold  the  bond  in  place  instead  of  wearing  the  bond 
aw'ay. 

If  the  chips  are  too  large  for  the  spaces  and  are  forced 
into  them,  the  bond  cannot  wear  away  because  the  chips 
have  become  the  wearing  surface,  and  until  these  chips  are 
removed  the  Ijond  must  remain,  since  it  is  underneath  the 
chips.  This  is  a  well  known  law  with  files  and  milling 
cutters.  If  a  file  is  forced  to  the  work  too  hard,  it  will  fill 
with  .steel;  the  same  is  true  of  milling  cutters. 

The  cause  of  wheel  loading  is  not  slow  speed  but  over- 
work, whatever  the  speed.  It  is  more  difficult  to  overwork 
the  wlieel  at  high  speed  than  at  slow  speed.  Therefore,  it  is 
more  unusual.  When  wheels  are  not  overworked  the  slower  the 
speed  the  faster  the  bond  will  wear  away.  The  faster  the 
wheel  speed,  when  not  overworked,  the  slower  the  bond  will 
wear  away  and  the  longer  the  cutting  particles  will  remain 
intact.  Thus,  when  the  speed  is  sufficiently  high  to  cause  the 
cutting  particles  to  wear  faster  than  the  bond,  we  get  the 
uhizing  effect. 


Safeguards  in  Railroad  Shops 

A   Description   of   Some  of   the   Safety    Devices 
Used  at  the  Various  Shops  of  the  Southern  Pacific 

BY    FRANK  A.  STANLEY 


'~j~'HE  application  of  safeguards  for  workmen  in  railroad 
I  repair  shops  involves  some  elements  of  difficulty  not 
commonly  attached  to  the  installation  of  safety  devices 
in  tlie  general  machine  plant  and  factory.  In  the  first  place, 
there  is  an  essential  difference  in  the  character  of  the  ecjuip- 
ment  as  a  whole  in  the  two  classes  of  establishments  referred 
to  and  there  is,  further,  an  equally  important  difference  in 
the  general  method  of  installation  due  of  course  to  the  pe- 
culiarities of  the  work  conducted  therein.  The  recognition 
now  for  some  years  given  to  the  necessity  for  suitable  guards 
for  machine  tools  and  other  apparatus  has  led  the  builders 
of  this  equipment  to  incorporate  many  such  devices  in  the 
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-Pipe    Railing    for    Protecting    Belts 


design  of  the  machines  themselves  thus  doing  away  with  the 
necessity  for  the  purchaser  to  develop  a  system  of  safeguards 
for  such  equipment.  This  advance  in  tool  design  is  naturally 
more  conspicuous  in  the  cases  of  the  smaller  and  medium 
sizes  of  machines. 

With  the  railroad  shop  the  machine  shop  proper  is  only 
one  of  several  departments  where  closest  attention  is  con- 
stantly demanded  if  workmen  are  to  l:ie  kept  free  from  injur)-. 
The  erecting  floor  may  he  a  prolific  source  of  danger  unless 
progressive  measures  are  applied  toward  protecting  the  men 
working  about  the  pits  and  elsewhere  in  the  department. 
Outside  of  the  shops,  about  the  yards  are  various  points 
where  safeguards  must  be  erected  and  maintained,  such  as 
railings  for  washing  pits,  screens  for  work  undergoing  chip- 
ping, etc.,  etc.  To  be  sure,  the  dangers  to  the  eyes  of  me- 
chanics about  railroad  shops  is  not  peculiar  to  these  places, 
but  it  does  undoubtedly  exist  in  greater  degree  than  in  almost 
an}'  other  kind  of  plant,  a  fact  that  has  lieen  demonstrated 
by  the  necessity  for  eye  protecting  goggles  in  large  numbers. 
These,  where  consistently  adopted,  have  gone  far  toward 
the  complete  elimination  of  eye  accidents.  This  can  be 
no  better  illustrated  than  by  reference  to  the  experience  of  a 
conspicuous  eastern  repair  shop  which  in  one  recent  year 
prior  to  the  campaign  for  the  adoption  of  eye  protective 
measures  suffered  a  total  of  over  four  thousand  injuries  of 


\'arying  degree,  which  the  following  year  were  reduced  almost 
to  zero  by  the  adoption  of  goggles  which  the  men  were  forced 
to  wear  when  working  at  points  of  danger  to  the  eye. 

WHAT  ONE  SYSTEM  IS  DOING 

Certain  characteristic  features  of  the  Safety  First  cam- 
paign in  the  way  of  safeguards  developed  and  adopted  in 
different  shops  of  the  Southern  Pacific  are  shown  in  the 
illustrations  that  follow.  These  include  machine  guards, 
for  shop  and  wood  working  departments,  yard  safety  de- 
vices, appliances  for  minimizing  possibilities  of  accidents 
about  the  erecting  pits,  and  so  on. 

The  guards  in  Fig.  1  are  for  enclosing  the  driving  belts 
and  pulleys  of  two  machines;  the  one  at  the  right  a  shaper, 
the  other  a  vertical  boring  mill.  In  both  instances  the  rail- 
ing is  made  of  piping  extending  to  a  height  that  will  effect- 
ively prevent  any  likelihood  of  a  passing  workman  catching 
his  clothing  in  either  the  belts  or  pulleys.  The  pipe  en- 
closures are  stiffly  constructed  and  with  machines  placed 
with  their  driving  cones  and  belts  in  fairly  close  position  in 
respect  to  each  other  this  form  of  guard  is  of  especial  ad- 


Fig.    2 — Hinged    Guard    for    tiie    Fly    Wiieel    of    Copper    Sliop    Shears 

vantage  as  it  in  no  way  interferes  with  the  convenient  shift- 
ing of  belts  on  pulleys. 

The  guard  in  Fig.  2  is  a  hinged  screen  for  tlie  fl\-wheel 
and  driving  belt  of  a  shear  in  the  copper  shop.  A  guard 
of  similar  pattern  is  used  over  the  pulley  of  the  sprue  shears 
used  in  the  brass  foundry.  Anotlier  foundr)-  guard  is  shown 
in  Fig.  0  which  shows  a  row  of  grinding  wheels  ten  or  a 
dozen  in  number,  all  protected  by  heav-y  plate  covers  which 
nearly  surround  the  wheels.  The  frequency  of  serious  acci- 
dents from  unguarded  wheels  is  too  well  known  to  require 
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discussion  here.  The  type  of  guard  shown  prevents  broken 
wheels  from  flying  across  the  shop  and  while  protecting  the 
workman  from  injun,-  it  in  no  way  hampers  his  use  of  the 
wheel.  Wheel  covers  of  this  kind  are  readily  made  in  such 
shops  from  available  material  and  they  are  easily  propor- 
tioned to  conform  to  the  dimensions  of  the  grinding  wheels 
employed  on  the  floor  stands. 

Special  guards  are  erected  on  heavy  lathes  for  enclosing 


jured  by  the  rapidly  revolving  bar  stock  extending  out  from 
the  spindle  of  turret  lathes,  a  system  of  small  pipe  guards 
has  been  arranged.  There  are  si-x  longitudinal  rails  extend- 
ing out  from  the  machine,  l^eing  supported  by  pipe  stand- 
ards from  the  floor,  which  completely  surround  the  revolv- 
ing rod. 

.APPLICATIONS  IN  WOODWORKING  DEPARTMENTS 

Referring  now  to  some  of  the  protective  devices  installed 
in  the  woodworking  shops,  Fig.  4  illu.strates  the  application 


Fig.    5 — Draw    Cut    Saw    Guard    In    the    Cabinet    Shop 

of  a  guard  rail  sxstem  and  swinging  screen  gate  for  enclos- 
ing a  motor  and  belt  in  the  pattern  shop.  The  belt  here  is  run 
at  an  angle  of  about  45  deg.  to  the  overhead  shafting,  and  in 


Fig.    3 — Guards    for    Grinding    W/heels 

the  feed  drive  at  the  end  of  the  bed  and  the  back  gears  at 
the  rear  of  the  spindle.  The  end  guards  are  made  up  of  a 
coarse  wire  screen  riveted  to  a  steel  angle  frame  which  is  of 
sufficient  size  to  extend  from  the  base  to  the  top  of  the  head 
stock.    The  sides  of  the  guard  are  wide  enough  to  completely 


Fig.    4 — Protected    Motor    and    Belt    In    the    Pattern    Shop 

close  in  the  feed  cone  and  belt  at  the  front  and  there  is  no 
possible  way  in  which  the  operator's  hands  or  clothing  may 
become  caught  in  the  mechanism.  The  guard  for  the  back 
gearing  is  made  of  sheet  steel  .  ■•"ring  completely  the  gear 
teeth  and  e.xtending  well  dc", ,,  >■•  :•  the  faces  of  the  gear 
wheels.  Both  guards  are  h.a^^i  ..  _,ive  ready  access  to  the 
interior  when  desired. 

In  order  to  properly  urotci  •   tlic  operate  from  being  in- 
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Fig.    6 — Wood    Boring    Bit    Guard 


this  position,  if  unguarded,  it  would  be  a  constant  menace  to 
those  obliged  to  pass  under  it.  The  lower  jxjrtion  of  the  belt  is 
surrounded  by  the  high  pipe  fence  which  is  built  aroimd  the 
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motor.  The  remainder  of  the  belt  for  a  height  of,  say,  seven 
feet  is  paralleled  by  a  sloping  guard  which  just  clears  the 
underside  of  the  belt  and  which  has  at  each  side  a  pair  of 
rails  to  provide  protection  along  the  belt  edges.   The  enclosure 
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Fig.  7 — Protecting    Screen    Between    Men   Clipping    Cylinder   Saddles. 
Note   Alao   the   Goggles 

for  the  motor  itself  is  formed  on  the  front  side  by  the  wire 
gate  which  swings  open  when  unlocked  to  give  access  to  the 
machine. 

Saw  guards  are  generally  provided  and  require  little  ex- 
planation. Fig.  5  shows  a  guard  for  a  circular  saw  in  the 
cabinet  shop.  Another  feature  of  this  department  is  the  use 
of  a  rubber  mat  in  front  of  the  saw  which  is  placed  here  to 
prevent  the  workman  from  slipping  wliile  he  is  operating 
the  saw. 

An  interesting  form  of  guard  for  a  wood  bit  used  in  the 
mill  shop  is  shown  in  Fig.  6.   This  safety  appliance  consists 


it  is  moved  up  and  down.  It  encloses  the  bit  at  all  times,  and 
when  the  bit  is  at  work  boring  through  the  wood  the  chips 
arc  ejected  from  the  tube  through  the  liberally  placed  holes 
5ho\vn  in  the  illustration. 

SAFEGUARDS  ABOUT  THE  ERECTING   FLOOR 

Reference  has  already  been  made  to  the  necessity  for  pro- 
tective goggles  in  railroad  shops.  A  still  further  measure 
of  protection,  and  one  almost  as  valualjle  as  the  goggles  them- 


Ccnnections    Placed    at    an    Angle    Away    fron 
Operator  W/iien    Making   Connections 

selves  is  the  adoption  of  the  portable  wire  screen  which,  as 
in  Fig.  7,  is  placed  at  any  convenient  point  to  prevent  chips 
made  by  one  man  from  striking  another  nearby.  This  scheme 
can  be  developed  further  in  the  yard  where  chipping  or  cut- 


Fig.   9 — Safety    Railing  Around   the    Lye    Pit 


of  a  Steel  tube  containing  a  number  of  holes  through  which 
the  chips  may  work  out  when  boring.  The  tube  is  located 
over  the  spindle  which  carries  the  bit  and  is  attached  to  a 
bracket  by  which  it  is  prevented  from  rotating,  and  by  which 


ting  rivet  or  bolt  heads  is  done,  b)-  making  a  portable  screen 
with  a  substantial  base  which  will  prevent  the  chips  or  heads 
from  flying  about.  Still  another  device  used  for  stopping 
metal  parts  that  would  otherwise  fly  to  a  considerable  dis- 
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tance  is  the  wire  basket  which  is  held  under  rivet  heads  which 
are  being  cut  off  by  hand  chisel  and  sledge. 

One  of  the  unsatisfactory  features  of  many  erecting  floors 
is  the  system  (or  lack  of  system)  of  steps,  ladders  and  stag- 
ings for  enabling  the  men  to  climb  about  the  ends  and  tops 
of  boilers  and  firebo.xes.  Not  only  are  the  makeshift  rigs 
often  dangerous  to  those  obliged  to  use  them,  but  they  are 
to  an  equal  e.xtent  the  cause  of  lost  time  and  effort.  In  this 
shop  a  portable  stairway  which  is  a  substantial  and  reliable 
structure,  has  proved  ver\'  effective  in  saving  time  and 
trouble.  It  is  equally  applicable  to  the  front,  end  or  sides 
of  tile  locomotive. 

Another  interesting  safety  measure  adopted  at  this  shop 
is  that,  as  shown  in  Fig.  8,  of  setting  the  tloor  hose  connec- 
tions at  an  angle  so  that  they  do  not  blow  directly  in  the  face 
of  the  operator  when  connections  are  being  made. 

Fig.  9  shows  a  substantial  safeguard  for  a  large  lye  pit. 
This  has,  in  addition  to  the  two-high  pipe  rail  an  end  gate 
which  swings  open  to  allow  tlie  dipping  cars  to  be  run  in 
and  out  with  the  material  to  be  washed.  Along  each  side 
the  space  under  the  lower  rail  is  enclosed  by  sheet  metal  as 
indicated  in  the  illustration. 


AIR  BRAKE  DEVICES  AT  BRAINERD  SHOPS 

The  Northern  Pacific  does  a  large  amount  of  air  brake 
repairing  at  the  Brainerd,  Minn.,  shops.  In  order  to  expedite 
the  work,  many  special  devices  have  been  developed,  a 
few  of  whicli  are  described  below.  One  of  the  most  useful 
tools  in  the  air  brake  department  is  the  machine  for  grind- 
ing the  bushings  of  triple  valves  shown  in  Fig.  1,  which  was 


Lathe   Arranged   for  Grinding  Triple   Valve   Bushings 


made  from  an  old  brass  lathe.  In  ordinary  service  the 
pistons  of  triple  valves  move  principally  between  service  and 
release  positions  and  this  causes  the  ring  to  wear  the  bush- 
ing through  a  small  portion  of  its  length.  When  triple  valves 
are  repaired  at  Brainerd  shops  the  bushings  are  ground  on 
this  machine  to  make  them  truly  cylindrical.  The  body  of 
the  valve  is  attached  to  a  removaljle  face  plate  which  can  be 
centered  by  means  of  screws.  The  grinding  wheel  is  mounted 
on  an  extended  spindle,  carried  on  the  cross  slide  and  driven 
from  an  overhead  counter  shaft.  By  centering  the  bushing, 
setting  the  wheel  to  take  a  light  cut,  and  moving  it  back  and 
forth  while  the  body  is  slowly  revolved,  the  bushing  can  be 
made  true  and  smooth  without  removing  any  more  metal  than 
is  necessary.  By  changing  face  plates  the  machine  can  be 
adapted  to  any  type  of  latlie.  The  uneven  wear  of  bushings 
is  the  frequent  cause  of  irregular  action  in  triple  valves  and 
a  machine  for  grinding  them  should  form  part  of  the  equip- 
ment at  least  in  the  larger  shops. 

Another  useful  device  for  repairing  triple  valves  is  a  press 


for  closing  the  grooves  in  the  piston  shown  in  Fig.  2.  The 
base  is  made  of  cast  iron  with  a  hole  through  the  center  and  a 
counter-bored  recess  at  the  top.  The  bottom  die  is  placed 
in  the  recess  and  the  piston  is  set  on  it  with  the  stem  extend- 
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ing  down  into  the  base.  The  upper  die  is  placed  on  the 
piston  and  the  top  is  set  over  it  and  turned  to  lock  it  to  the 
lugs  on  the  base.    By  turning  down  the  screw  in  the  top  the 


Fig.    3 — Five    Spindle    Angle    Cock    Grinding    rvlachlne 

piston  can  be  compressed  and  the  grooves  closed.  It  has  been 
found  that  the  operator  soon  becomes  skilled  in  using  this  de- 
vice so  he  can  get  a  good  fit  in  a  very  short  time.     The  dies 
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shown  in  the  illustration  are  the  sizes  used  for  L-2  and  L-i 
triple  valves. 

The  angle  cock  grinding  machine  shown  in  Fig.  3  was 
originated  on  the  Northern  Pacific.  It  is  convenient  to 
operate  and  grinds  the  cocks  very  rapidly.  The  plugs  are 
fastened  to  live  vertical  spindles  which  are  revolved  and  re- 
versed by  a  segmental  gear.     At  the  same  time  a  trip  lifts  the 


plug  froin  the  body  at  regular  intervals.  The  spindle  can  be 
raised  by  means  of  a  handle  and  when  at  the  top  point  it 
is  thrown  out  of  gear  and  held  by  a  latch  so  that  the  bodies 
and  plugs  can  be  changed  without  stopping  all  the  spindles. 
One  of  the  excellent  features  of  this  machine  is  that  the 
grinding  compound  is  kept  away  from  the  gears  and  bearings. 
As  many  as  300  angle  cocks  have  been  ground  in  one  day. 


OXY-ACETYLENE   WELDING    PROBLEMS' 

Discussion  of  the  Flame  Structure  and  Methods  of 
Handling;  Careful  Training  of  Operators  Necessary 

BY  W.  L.  BEAN 
Mechanical  Assistant,   New  York,   New  Haven  &  Hartford 


IT  is  my  desire  to  present  certain  phases  of  the  o.xy-acetylene 
process  which  may  have  escaped  the  attention  of  those 
who  have  not  had  opportunity  to  study  it  in  all  its  details. 
The  use  of  the  process  in  railroad  work  alone  has  grown 
since  1912  fully  25  times  in  volume.  Methods  of  handling 
and  applying  oxy-acetylene  in  railroad  work  should,  how- 
ever, be  scrutinized  and  properly  supervised  if  the  results 
are  to  match  up  with  the  rapidly  mounting  expenditures 
necessary  daily,  and  monthly,  and  yearly  to  carry  on  the 
work.  Since  the  process  depends  on  two  gases,  acetylene 
and  oxygen,  a  few  facts,  with  respect  to  each,  may  be  men- 
tioned, I  trust,  with  interest  and  profit. 

ACETYLENE 

Acetylene,  which,  as  is  known  by  all,  is  generated  by 
chemical  reaction  between  water  and  calcium  carbide,  is  a 
gas  of  remarkable  qualities.  Briefly,  its  most  outstanding 
characteristic,  and  the  one  which  puts  it  head  and  shoulders 
above  all  other  commercial  gases,  is  its  high  carbon  content 
which  is  92.2  per  cent  of  its  total  weight,  and  which  gives 
such  a  high  flame  temperature,  especially  when  burned  with 
pure  oxygen.  Furthermore,  the  endothermic  nature  of 
acetylene  furtlier  increases  the  flame  temperature. 

It  is  this  characteristic  which  prevents  the  common  gases, 
such  as  ordinary  illuminating  gas,  natural  gas,  benzine, 
gasoline,  kerosene,  Pintsch  and  Blau  gases,  etc.,  from  com- 
peting with  acetylene  for  welding  any  metals,  but  those  with 
low  fusing  temperatures;  and  from  cutting  steel  or  iron  with 
the  greatest  economy.  Comparative  temperatures  attained  by 
burning  acetylene  and  other  fuels  supplied  by  air  are  shown 
by  the  tabulation  below : 

Fuel  Gas  Fi-\me — Temperatuhe   in  Air 

Alcohol      3,092  deg.  F. 

Marsh    gas    3,362  deg.  F. 

Hydrogen     3,452  deg.  F. 

Coal    gas    3.542  deg.  F. 

Water    gas    3,632  deg.  F. 

Acetylene     4,652  deg.  F. 

Naturally  when  flames  are  supported  by  oxygen  instead 
of  air,  the  temperatures  attained  are  much  higher.  This  is 
of  interest  because  it  is  .sometimes  difficult  for  those  in  charge 
of  oxy-acetylene  work  to  understand  why  it  is  necessary  to 
use  o.xygen  instead  of  air  for  welding  work: 

Coal   ga.s  burned  in   o-\ygen 3,960  deg.   F. 

Hydrogen    burned    in    oxygen 4,388  deg.  F. 

Acetylene  burned   in   oxygen 6,300  deg.  F. 

It  is  to  be  noted  that  acetylene  burned  in  air  gives  a 
higher  flame  temperature  than  either  coal  gas  or  hydrogen 
burned  in  oxygen.  My  object  in  bringing  up  this  subject 
of  flame  temperatures  is  to  show  that  a  welder  handling  a 
blowpipe  has  an  extremely  hot  flame  to  handle;  a  tempera- 

•Abstracl  of  a  paper  presented  before  the  New  England  Railroad  Club. 


ture  that  is  a  good  deal  higher  than  the  fusing  point  of  the 
metal  that  he  is  handling.  Consequently  it  indicates  the 
amount  of  skill  an  operator  must  have  to  properly  fuse  these 
metals  without  burning  them. 

These  facts  explain  why  the  oxy-acetylene  blowpipe  has 
so  successfully  met  all  competition  oft'ered  by  other  devices 
using  gases  whose  combustion  results  in  lower  flame  tem- 
peratures. Other  factors  in  regard  to  the  oxy-acetylene  flame 
may  be  mentioned,  and  the  following  is  of  interest. 

THE  WELDING  FLAME 

The  oxy-acetylene  welding  flame  is  composed  of  two  por- 
tions; the  small  inner  so-called  cone,  which  attains  a  tempera- 
ture of  approximately  6,300  deg.  F.,  is  produced  by  the  com- 
bustion of  oxygen  supplied  to  the  blowpipe,  uniting  with  the 
carbon  from  the  acetylene.  The  products  of  this  initial  com- 
bustion are  free  hydrogen  and  carbon  monoxide.  The  tem- 
perature supplied  by  the  cone  is  too  great  to  permit  combus- 
tion of  these  two  gases  until  they  have  cooled  off.  Therefore, 
they  pass  out  from  the  cone  until  they  meet  the  atmosphere, 
where  they  cool  and  unite  with  atmospheric  oxygen,  to  form 
water  vapor  and  carbon  dioxide,  respectively.  The  burning  of 
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Temperatures  In   the  Oxy- Acetylene  Torch   Flame 

the  hydrogen  to  create  water  vapor  is  at  about  3,600  deg.  F., 
and  the  carbon  monoxide  burns  forming  carbon  dioxide  at 
about  2,300  deg.  F.  That  is  of  particular  importance  in  weld- 
ing alloys  or  metals  like  copper,  which  oxidize  pretty  rapidly, 
and  it  is  one  feature  that  stands  out  in  favor  of  the  oxv- 
acetylene  flame  as  compared  with  the  electric  process,  for 
although  the  electric  process  has  the  advantage  of  generating 
a  great  deal  less  heat — and  thus  reducing  contraction  stresses 
— the  metal  is  not  protected  from  the  atmospheric  oxygen 
as  it  is  with  the  oxy-acetylene  flame.  The  outer,  cooler, 
enveloping  flame  acts  as  a  shroud,  which  keeps  the  atmos- 
pheric oxygen  from  uniting  with  the  metals  being  welded, 
thereby  performing  a  valuable  work.  The  products  of  the 
combustion,    which    forms   the   cone,   hxdrogen    and   carbon 
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monoxide  have  strong  affinities  for  oxygen,  thereby  assisting 
in  preventing  any  excess  of  oxygen  from  uniting  with  the 
metals. 

These  features  all  contribute  to  making  the  oxy-acet)'lene 
blowpipe  the  wonderful  device  that  it  is,  and  the  subject  of 
flame  temperatures  is  dwelt  upon  here  with  the  practical 
consideration  always  in  mind  that  the  successful  operator 
and  his  supervisor  should  know  these  elementary  things  in 
order  to  properly  handle  their  work.  If  the  operator  does 
not  know  them,  he  will,  with  the  best  of  intentions,  spoil 
or  render  inferior  most  of  his  welds,  and  his  supervisor  may 
stand  by  and  watch  and  not  know  what  is  going  on  because 
he  cannot  recognize  what  he  is  looking  at.  Examination  of 
hundreds  of  test  specimens  and  likewise  hundreds  of  observa- 
tions of  welding  operations  convincingly  shows  that  the  great 
majority  of  blowpipe  operators  underheat  the  body  metal; 
that  is  to  say,  the  piece  being  welded,  and,  on  the  contrary, 
they  overheat  the  wire  or  filler  metal.  An  operator  who 
plays  the  small  cone  directly  on  the  filler  wire  is  burning  it. 
He  cannot  do  otherwise.  Such  a  workman  invariably  runs 
the  burnt  metal  upon  the  underheated  surface  of  the  piece 
he  is  trying  to  weld,  and  gets  an  adhesion,  but  not  a  weld. 
He  has,  as  a  result,  a  combination  of  two  weak  elements; 
viz.,  burned  metal  attached  by  surface  adhesion  to  the  body 
metal. 

This  point  cannot  be  too  strongly  emphasized,  as  it  is 
the  cause  of  more  inferior  welds  than  any  other  one  thing. 
The  skilled  operator  works  the  end  of  his  filler  wire  in  a 
puddle  of  the  metal,  agitating  the  molten  metal  and  thereby 
distributing  the  heat.  Also,  he  constantly  moves  his  welding 
cone  so  as  not  to  overheat  the  molten  metal  and  so  as  to 
permit  moving  the  wire  through  the  latter  without  the  wire 
encountering  the  welding  jet.  The  welding  cone  should 
approximate,  in  its  movements,  a  half  circular  arc.  The 
welding  wire  should  be  melted  by  heat  from  the  puddled 


possibilities  commercially,  however,  stimulated  production 
and  a  cheaper  chemical  process  using  bleach  powder  and 
some  other  reagents  had  a  short  life,  the  cost  being  about 
2^/2  cents  per  cubic  foot.  The  electrolytic  and  liquid  air 
processes,  however,  control  the  market  at  present  and  are 
likely  to  continue,  especially  the  latter.  In  1912  the  price 
of  ox)-gen  had  dropped  to  about  2  to  2J4  cents  per  cubic 
foot,  in  quantities,  and  now  most  railroads  buy  it  for  IJ/^ 
cents  or  slightly  less.  Therefore,  it  is  one  article  of  impor- 
tance which  has  decreased  in  price  during  the  period  of  the 
war,  and,  as  it  is  the  item  of  largest  expense  in  welding, 
especially  in  cutf'ng  operations,  railroads  have  a  better  op- 
portunity than  ever  before  to  make  large  and  profitable 
utility  of  the  process.  It  is  true  that  carbide  has  increased 
in  price,  and  so  has  labor,  but  not  more  than  like  items 
entering  into  costs  of  doing  work  or  reclaiming  materials 
by  other  methods. 

.APPAR.4Tl'S  SELECTION 

Naturally  with  the  development  of  the  process  there  comes 
opportunity  for  refinement  in  the  selection  of  apparatus  to 
suit  given  conditions  and  the  ultimate  results  depend  on  the 
choice  made. 

For  oxy-acetylene  operations  in  small  shops  or  for  tem- 
porary work  at  remote  points,  compressed  acetylene  in 
portable  cylinders  is  best  adapted  to  the  work;  but  in  large 
shops,  where  a  relatively  large  amount  of  work  is  done 
regularly  within  a  restricted  area,  full  advantage  should  be 
taken  of  the  economies  of  stationary  apparatus  connected  to 
a  piped  system.  Experience  indicates  that  railroad  shop 
installations  of  oxy-acetylene  equipment  should  consist  of 
stationary  instead  of  portable  apparatus  when  the  volume 
of  welding  and  cutting  requires  the  services  of  two  or  more 
operators  regularly. 

Compressed    acetylene    costs    134    to    2    cents   per    cubic 
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metal  plus  radiated  heat  from  the  cone,  but  never  by  being 
enveloped  by  the  latter.  The  function  of  the  acetylene  in 
cutting,  being  merely  to  raise  the  metal  to  the  temperature 
where  the  oxygen  can  take  hold  of  it,  has  led  a  good  many 
to  attempt  to  use  as  a  substitute  a  cheaper  gas  than  acetylene, 
but  because  of  the  high  flame  temperature  of  the  acetylene — 
consequently  the  ability  to  localize  the  heat  in  a  relatively 
small  jet — there  is  really  more  economy  in  paying  the  higher 
price  for  acetylene — that  is,  economy  in  oxygen — than  there 
is  in  using  other  fuel  gases,  even  though  the  other  gases 
cost  nothing. 


The  development  of  the  oxy-acetylene  process  was  retarded 
by  the  high  price  of  oxygen.  In  1910  oxygen  was  commonly 
sold  at  from  four  to  six  cents  per  cubic  foot  and  still 
largely  produced  by  the  potassium  chlorate  process.    The  big 


foot,  f.  o.  b.  charging  station.  Freight  or  express  charges 
must  be  borne  by  the  railroad  both  on  the  filled  and  the 
empty  drums,  whereas,  in  using  a  generator,  the  cost  per 
cubic  foot  is  3/(  to  1  cent  per  cubic  foot,  depending  on 
carbide  price,  and  there  is  no  expense  for  transportation 
except  in  one  direction,  and  also  there  is  less  weight  to  be 
handled  per  foot  of  gas  delivered  by  the  generator  as  compared 
to  the  compressed  acetylene.  Also  the  slowness  of  releasing 
the  compressed,  or  dissolved  gas,  especially  on  heavy  work, 
causes  operators  to  set  cylinders  aside  as  empty  when  they 
still  retain  from  10  to  20  per  cent  of  the  nominal  gas  charge. 
This  is  especially  true  in  cold  weather.  This  feature,  of 
course,  raises  the  cost  of  the  gas  per  actual  cubic  foot  de- 
livered to  the  blowpipe.  The  cost  is  also  affected  by  the 
admixture  of  varying  amounts  of  acetone  to  the  discharged  gas. 
.\cetone,  by  reducing  the  flame  temperature,  requires  the 
burning  of  more  acetylene  to  do  a  given  amount  of  welding 
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than  is  needed  when  acetylene,  free  from  acetone,  is  taken 
directly  from  a  generator.  These  several  features  combined 
produce  an  actual  cost  for  compressed  acetylene  of  2^  to 
3  cents  per  cubic  foot. 

Aside  from  the  above  considerations,  there  remains  a 
number  of  matters  concerning  ease  and  efficiency  of  opera- 
tion. When  an  acetylene  generator  is  installed,  it  delivers 
a,  continuous  supply  of  gas  to  a  shop  through  a  pipe  line  at  a 
constant  pressure,  thereby  eliminating  the  need  of  regulators 
or  reducing  valves  which  have  the  following  disadvantages: 
First  cost,  maintenance  cost,  and  the  time  required  for 
adjusting  pressure  and  for  connecting  and  disconnecting 
from  cylinders. 

Under  the  constant  supply  system  the  operator  is  at  once 
relieved  of  all  concern  as  to  gas  supply,  since  the  handling 
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of  cylinders  from  the  storehouse  to  the  shop  and  back  again, 
and  from  job  to  job,  is  eliminated.  He  is  also  not  concerned 
with  regulating  the  gas  pressure,  as  that  is  done  by  the 
generator,  and  he  need  not,  and,  in  fact,  cannot,  change  the 
pressure.  That  cuts  out  the  regulator  expense  and  annoy- 
ance. In  fact  the  operator  has  his  hose  and  blowpipe  and 
can  move  from  job  to  job  without  any  more  apparatus  to 
carry  or  adjust  than  in  the  case  of  a  man  using  an  air 
hammer  supplied  by  a  pipe  line. 

Blowpipes  are  carefully  designed  by  manufacturers  and 
should  not  be  altered  by  railroad  shop  men.  If  orifices  are 
changed  the  proportion  of  mixing  of  oxygen  and  acetylene 
is  disturbed  with  consequent  effect  on  combustion.  In  this 
connection  it  is  important  to  point  out  the  need  for  using 
gas  pressures  and  welding  and  cutting  nozzles  suitable  for 
the  heaviness  of  the  work  done.  The  average  railroad  shop 
worker,  and  that  includes  foremen,  generally  assumes  that 
if  a  little  is  good  a  whole  lot  more  is  better,  and  so,  one  can 
daily  observe  operators  welding  thin  plates  with  cones  big 
enough  for  a  locomotive  frame  job,  or  cutting  an  ash  pan 
sheet,  with  75  lb.  o.xygen  pressure  instead  of  25  lb.  Like- 
wise, in  using  a  cutting  blowpipe,  too  large  nozzles  are  used. 
When  one  cuts  a  3.^-in.  plate  with  75  lb.  oxygen  pressure 
and  a  nozzle  to  match  that  pressure,  fully  two-thirds  of  the 
oxygen  is  absolutely  wasted  and  the  cost  increased  at  the 
rate  of  $4  to  $6  per  hour  of  operation.  There  is  a  lot  of 
money  being  wasted  in  everybody's  railroad  shop,  especially 
on  cutting,  by  using  nozzles  and  pressures  that  are  too  big 
for  the  job,  and  a  lot  of  alleged  savings  that  are  going  by 
the  board  on  that  account. 

There  must  be  education  and  real  supervision  along  these 
lines,  or  else  the  volume  of  poor  and  at  the  same  time 
expensive  work  cuts  down  the  benefits  deplorably,  below 
what  they  should  reasonably   be.      The  average  net   savings 


in  money,  in  ordinary  locomotive  and  car  shop  work,  should 
conservatively   and    easily   average    $1    per   blowpipe   hour. 

Of  course,  not  all  jobs  of  work  are,  or  should  be  done  by 
oxy-acetylene,  solely  to  secure  a  reduction  in  first  cost.  The 
better  quality  of  a  welded  job  with  longer  life  and  less 
trouble  in  service,  may  warrant  spending  more  money  welding 
it  than  to  do  it  in  some  other  way.  For  example,  some 
shops  can  rivet  firebox  seams  cheaper  than  to  weld 
them,  but  they  find  it  pays  to  weld.  Hence,  the  back  shop 
saving  in  money  does  not  tell  the  whole  story.  Likewise, 
all  are  familiar  with  large  savings  in  time  consimied  by 
repairs  whereby  equipment  has  been  released  for  service 
more  quickly  than  otherwise  possible. 

I  would  like  to  speak  of  a  job  that  the  men  on  the  New 
Haven  did  this  summer  on  a  Commonwealth  tender  frame 
for  a  Santa  Fe  type  engine.  Just  after  those  engines  came 
one  of  them  got  into  difficulty  with  another  one,  and  when 
the  dust  had  all  settled  there  was  about  six  or  seven  feet  of 
each  end  of  the  Conmionwealth  frame  that  was  pretty  well 
pulverized.  The  frame  was  taken  to  the  shop.  I  don't  need 
to  dilate  on  the  possibilities  of  last  June  in  getting  a  frame 
of  that  sort  from  the  foundries — at  East  St.  Louis,  I  believe 
they  are.  It  looked  as  if  that  engine  was  going  to  be  tied 
up  for  the  rest  of  the  summer.  But  the  job  of  welding  these 
broken  members  was  tackled.  In  addition  to  the  broken 
portions  on  the  ends  the  balance  of  the  frame  had  a  nice 
gentle  wave  to  it,  just  like  a  warped  board,  and  you  can  all 
appreciate  what  a  job  it  was  to  pull  that  thing  back  into  line. 
It  had  to  be  done  by  cutting  the  members  to  limber  it  up 
enough,  so  that  the  balance  could  be  bent  and  the  frame 
straightened,  and  then  these  cuts  rewelded.  Such  portions 
of  the  damaged  ends  as  could,  were  rejoined  one  to  the 
other,  and  in  some  places,  where  they  were  about  the  size  of 
a  piece  of  cake,  we  had  to  fill  in  with  plates  shaped  to  fit. 
As  I  recall,  the  job  altogether  took  about  six  weeks'  time, 
and  it  cost  about  the  same  as  a  new  frame,  but  the  engine 
was  in  service  probably  two  or  three  months  earlier  than 
would  otherwise  have  been  possible,  and  so  we  felt  it  was 
worth  while. 

IMPORTANCE   OF   WELDING  ACCESSORIES 

Boilermakers  know  that  it  would  be  folly  to  build  a  fine 
locomotive  in  all  particulars  except  the  firebox,  and  then  to 
make  the  latter  out  of  tank  steel,  or  to  build  the  engine 
according  to  approved  practice  and  then  put  ii>  staybolts 
made  of  common  merchant  bar  iron.  Just  as  unwise  is  it 
to  equip  a  shop  with  high-grade  o.xy-acetylene  apparatus  and 
then  give  welders  common  iron  to  use  as  "filler"  metal,  or 
to  set  them  to  welding  a  gray  iron  casting  with  scrap  pack- 
ing rings  for  "filler." 

The  different  metal  parts  of  a  locomotive  vary  greatly  in 
their  chemical  and  physical  diaracteristics,  and  likewise  those 
characteristics  usually  change  more  or  less  when  the  metals 
are  heated  to  a  welding  temperature.  On  that  account 
"filler"  metals  and  fluxes  designed  to  produce  metal  in  the 
weld  as  nearly  as  possible  of  the  right  make-up  should  be  used. 

Charcoal  iron  wire  of  great  purity  is  best  for  firebox  work, 
and  no  flux  is  needed,  but  it  is  not  the  best  practice  to  weld 
a  cast-steel  mud  ring  with  that  metal,  which  has  48,000  lb. 
tensile  strength,  when  the  mud-ring  steel  probably  has  a 
strength  of  from  60,000  to  75,000  lb.  per  sq.  in.  Is  it  not 
better  to  use  on  such  work  a  "filler"  of  proper  carbon  content 
to  give  the  weld  high  tensile  strength,  and  to  be  otherwise 
specially  adapted  to  the  work? 

It  is  not  sufficient  to  use  a  "filler"  of  the  same  grade  as 
the  metal  to  be  welded,  or  to  use  one  which  might  seem  even 
better  in  quality  than  the  object  to  be  welded.  For  example, 
any  cast  iron  to  be  found  on  a  locomotive,  no  matter  how 
good  it  may  be  for  the  purpose  it  was  made,  does  not  make 
a  good  "filler"  on  a  casting  where  it  is  important  to  get  a 
clean,   strong   weld,   which   works   well   under   a    tool.      The 
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reason  is,  that  on  cast  iron  work  a  special  alloy  "filler" 
iron  containing  from  three  to  four  times  as  much  silicon  as 
is  found  in  ordinary  foundry  castings,  is  needed.  The  excess 
silicon  replaces  tliat  of  the  welded  casting,  o.xidized  in  the 
making  of  the  weld,  and  since  the  silicon  controls,  to  a  large 
extent,  the  proportion  of  combined  and  free  carbon  in  the 
casting,  it  cannot  be  removed  without  hardness  resulting. 

A  great  majority  of  railroad  shops  have  generally  indif- 
ferent results  in  welding  cast  iron,  even  where  they  use 
approved  practices  insofar  as  blowpipes,  skillful  welders, 
proper  fillers  and  fluxes,  etc.,  are  concerned,  because  they 
don't  take  the  proper  care  in  preheating  and  annealing.  It 
is  necessar)'  on  a  cylinder  job,  for  instance,  or  any  job  of 
any  magnitude,  where  the  casting  has  any  complication  to 
it,  or  any  great  mass,  to  heat  it  slowly,  and  weld  it,  and  then 
let  it  cool  slowly.  It  may  be  necessary  even  to  let  the  job 
stand  for  48  or  60  hours  covered  up  from  the  air  to  let  it 
gradually  cool  down.  If  it  is  allowed  to  cool  rapidly  it  will 
not  only  warp  but  it  will  be  as  hard  as  flint.  I  find  that 
the  foremen  as  a  general  rule  are  so  anxious  to  hurry  the 
job  that  tliey  lose  time  or  lose  the  weld  by  not  being  willing 
to  let  the  men  on  the  job  take  the  requisite  time  to  do  it, — • 
and  I  don't  mean  time  in  the  welding  itself  but  in  getting 
ready  and  in  letting  the  thing  cool  down  slowly  afterward. 
Oxy-acetylene  welding,  to  be  carried  on  with  the  best  of 
success,  must  include  the  use  of  "fillers''  and  flu.xes  specially 
compounded  to  meet  the  needs  of  the  different  metals  to  be 
welded.  This  applies  to  all  forms  of  iron  and  steel,  forgings, 
plates,  shapes  and  castings;  and  to  copper,  brass,  and 
aluminum. 

SELECTION  .AND  INSTRUCTION  OF  WELDERS 

The  use  of  pure  gases,  efficient  blowpipes,  and  proper 
fillers  and  fluxes  does  not  insure  good  welds  unless  operators 
are  competent.  Probably  more  failures  of  welds  have  re- 
sulted from  unskillful  and  unintelligent  craftsmanship  than 
from  any  other  one  cause. 

Not  all  proposed  operations  of  welding  are  possible  or 
advisable,  but  when  men  of  some  mechanical  skill  and 
knowledge  of  the  metals  and  the  demands  which  service  will 
place  on  the  weld  are  given  correct  and  sufficient  instruction, 
a  great  variety'  of  jobs  can  be  done  successfully  from  every 
standpoint.  The  principle  that  years  of  apprenticeship  are 
necessary  for  the  training  of  boilermakers  or  machinists,  and 
but  three  days  or  a  week  should  be  ample  for  a  welder,  has 


service  for  years,  that  the  process  is  peculiarly  adaptable  to 
locomotive  and  car  repairs.  Those  gentlemen  know  what 
constitutes  real  welding,  and  what  intelligence,  skill,  ivnd 
practice  is  needed  in  the  make-up  of  a  good  operator. 

On  account  of  the  fact  that  results  in  welding  are  very 
largely  dependent  on  the  skill  of  the  operator,  and  because 
the  welds  can  vary  even  more  in  actual  structure  tlian  in 
external  appearance,  it  is  necessary  to  place  blowpipes  in 
the  hands  of  men  who  have  a  knowledge  of  the  particular 
piece  being  welded,  as  to  its  physical  nature  and  the  service 
to  which  it  is  to  be  subjected.  Moreover,  men  who  can  be 
successfully  instructed  in  the  elementary  cliemistry  of  tlie 
subject  will  have  a  finer  appreciation  of  the  need  for  careful 
blowpipe  regulation,  the  preparation  of  the  work,  the  use  of 
fluxes,  the  application  of  suitable  special  filler  materials, 
the  effects  of  expansion  and  contraction,  and  all  other 
details  which  have  to  do  with  tlie  efficiency  and  economy  of 
the  operation. 

Men  who  are  intelligent,  who  take  a  natural  pride  in 
workmanship,  who  are  uniform  in  disposition,  who  are 
anxious  to  become  proficient,  should  be  the  ones  entrusted 
with  the  blowpipe,  and  the  additional  wages  which  such  men 
command  will  prove  a  most  excellent  investment. 


LOCOMOTIVE  ELECTRIC   HEADLIGHT 
WIRING 

An  interesting  and  w-ell-arranged  method  of  wiring  loco- 
motives for  electric  headlights  has  been  developed  by  the 
Pennsylvania  Lines  West  in  connection  with  the  electric 
headlight  program  on  that  road.  Everj-  effort  has  been  made 
to  provide  a  system  which  is  free  from  the  possibility  of 
short-circuits  and  which  will  occasion  the  least  amount  of 
trouble  when  a  locomotive  is  being  stripped  for  repairs.  The 
generator  is  located  just  ahead  of  the  cab,  a  steam  connec- 
tion being  made  from  tlie  blower  line  through  the  cab  with  a 
union  joint  just  outside  of  the  cab. 

Three  classes  of  service,  namely,  road,  shuttle  and  yard 
service,  are  provided  for.  Fig.  1  shows  the  general  arrange- 
ment of  the  wiring  and  fixtures  for  locomotives  in  shuttle 
and  yard  service.  These  are  similar  to  the  arrange- 
ment for  locomotives  in  road  service  with  the  excep- 
tion of  the  wiring  to  the  tender,  which  is  elim- 
inated.    Fig.   2  gives  the  wiring    diagrams    for    the    three 
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Fig.    1— General    Arrangement    of    Headlight    Wiring    for    Locomotives — Pennsylvania   Lines  West 


prevailed  in  some  quarters  and  does  yet,  althou.gh  the  logic 
is  not  clear,  and  surely  is  not  borne  out  in  practice. 

Those  railroad  men  who  recognized  at  the  start  the  value 
of  the  oxy-acetylene  process  and  who  persistently  applied 
intelligence  and  ingenuity  to  the  problems  attending  its  use 
achieved  much  success,  and  to  those  men  much  credit  is  due 
for  proving  beyond  argument,  by  long  records  of  welds  in 


classes  of  service.  They  are  fundamentally  the  same.  The 
diagram  for  locomotives  in  shuttle  service  is  different  from 
that  of  the  diagram  for  locomotives  in  road  service  in  that  it 
provides  for  the  headlight  and  classification  lamps  for  the 
tender.  The  diagram  for  yard  service  is  different  from  the 
diagram  for  shuttle  service  in  that  no  dimmer  resistance  is 
required.     The  circuits  are  controlled  by  single-pole  push 
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button  switches  which  are  located  on  the  side  of  the  cab 
within  easy  reach  of  the  engineer.  For  road  service  three 
switches  are  provided.     The  top  one  is  the  main  operating 


light  are  on  the  main  circuit  and  are  always  lit  whenever 
the  circuit  is  closed.  They  are  wired  in  parallel  so  that  the 
failure  of  one  light  will  not  break  the  main  circuit. 

The  wiring  diagram  for  locomotives  in  shuttle  service  is 
substantially  the  same  as  that  for  road  service  with  the  ex- 
ception that  the  main  switch  is  of  the  "one-off,  two-off  elec- 
trolier" type,  in  order  to  require  only  one  dimmer  resistance 
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Fig.  2 — Wiring  Diagrams  for  the  Three  Cla 
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switch  energizing  the  entire  system.  The  middle  one  governs 
the  circuit  to  the  reading  lamp,  which  is  located  on  the  side  of 
the  cab  back  of  the  engineer.  The  lower  switch  throws  the 
dimmer  resistance  in  or  out  as  required.  This  provides  a 
very  convenient  arrangement  and  eliminates  any  possibility 
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Fig.   3 — Details  of   Hand    Rail   Column 


of  tlie  headlight  being  thrown  out  of  service  by  mistake  when 
it  is  desired  to  cut  in  the  dimmer  resistance.  It  will  be  noted 
that  a  key  socket  is  provided  at  the  classification  lamps.  This 
is  done  for  the  purpose  of  insuring  proper  inspection  of  the 
lamps  when  it  is  necessan,-  to  turn  the  lights  on  or  off.  The 
deck  and  gage  light,  together  with  the  headlight  and  number 
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Fig,   4 — Cab    Lamp    Used    on    Pennsylvania    Lines    West    Locomotives 

for  both  front  and  rear  lieadlights  and  still  permit  them  to  be 
wired  in  parallel.  The  wiring  diagram  for  locomotives  in 
yard  service  is  similar  to  that  for  shuttle  service  with  the  ex- 
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Fig.  5 — Arrangement  of  Wiring  on   Locomotive  Tender 

ception  of  the  dimmer  resistance,  as  headlights  for  this  class 
of  service  are  of  less  intensity  than  those  for  road  service  and 
no  dimming  of  the  light  is  required. 

The  entire  wiring  is  well  protected  from  abrasion  and 
chances  of  short-circuiting  by  a  double  sheathed  conduit 
where  it  is  exposed.     The  leads    from    the    generator    pass 
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through  a  fuse  box  into  a  cast  iron  condulet,  from  which  they 
pass  back  to  a  distribution  box  on  the  outside  of  the  cab  and 
forward  through  the  handrail  to  the  front  of  the  locomotive. 
It  is  to  be  noted  that  condulets  are  provided  at  both  ends  of 
the  handrail  in  order  that  the  connections  may  be  easily 
broken  when  stripping  the  locomotive.  In  fact,  this  principle 
has  been  followed  throughout  the  entire  system.  It  is  also  to 
be  noted  that  the  handrail  columns  have  been  modified.    The 
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Fig.    6 — Arrangement    of   Classification    Lamp    for    Electric    Lighting 

column  is  split,  as  indicated  in  Fig.  3,  to  permit  the  easy  re- 
moval of  the  handrail  with  the  wires  intact.  At  the  front  of 
the  locomotive  the  wiring  passes  from  the  condulet  to  the  right- 
hand  classiiication  lamp  and  also  over  the  top  of 
the  boiler  through  the  handrail  to  the  classification 
lamp  on  the  other  side  and  to  the  headlight  and 
number  plate,  one-half  inch  flexible  conduit  connecting 
the  headlight  with  the  condulet.  The  locomotive  distribu- 
tion box  is  of  a  design  particularly  adapted  to  the  service  and 
is  made  by  the  Central  Electric  Company.     This  box  is  at- 


Fig.  7 — Bracket  for   Locomotive   Headlight 

tached  to  the  front  of  the  cab,  the  wires  from  inside  and  out- 
side the  cab  terminating  there,  there  being  suitable  connec- 
tions for  the  wires.  When  it  is  desired  to  remove  the  cab 
from  the  locomotive  the  wiring  both  in  the  cab  and  on  the 
locomotive  can  be  left  intact,  the  only  operation  necessary  be- 
ing that  of  disconnecting  the  locomotive  wires  from  the  dis- 


tribution box.  The  cab  wiring  is  run  through  flexible  con- 
duit attached  to  the  roof  of  the  cab.  The  cab  lamp,  which  is 
shown  in  Fig.  4,  is  made  of  cast  iron  and  it  is  held  on  a  cast 
iron  arm  which  is  fastened  to  the  backhead  of  the  boiler  and 
so  located  as  to  permit  the  rays  of  light  from  the  lamp  casing 
striking  the  water  glass  and  gages.  Only  one  lamp  is  used 
to  illuminate  the  backhead  of  the  boiler.  The  deck  light 
has  a  spring  grip  scx:ket  and  is  located  on  the  roof  of  the  cab. 
The  reading  light,  as  stated  before,  is  located  at  the  side  of 
the  cab  directly  behind  the  engineer.  On  locomotives  for 
shuttle  and  yard  service  the  wiring  passes  through  a  ?4-in. 
flexible  conduit  down  to  the  bottom  of  the  cab  where  another 
distribution  box  similar  to  that  at  the  front  of  the  cab  is  lo- 
cated. The  wires  between  the  locomotive  and  tender  pass 
through  a  f4-in.  flexible  conduit  up  the  side  of  the  tender  on 
the  inside,  and  back  to  the  light  at  the  rear  of  the  tender,  as 
indicated  in  Fig.  5. 

It  was  found  necessary  to  make  some  changes  in  the  con- 
struction of  the  classification  lamp,  which  are  indicated  in 
Fig.  6.  The  bracket  for  the  headlight  and  number  plate 
is  shown  in  Fig.  7. 


FITTING  ROCKER  SHAFT  BOXES 

BY  A.   G.  JOHNSON 
Chief  Draftsman,   Duluth  &  Iron   Range.  Two  Harbors.  Minn. 

As  a  means  to  facilitate  the  fitting  of  rocker  shafts  in  their 
boxes  the  arrangement  shown  in  the  illustration  has  been  de- 
vised and  found  successful.  The  rocker  box  is  held  in  the 
vise  as  shown,  it  being  ready  for  scraping  or  spotting.     If,  as 


Method    of    Holding    Rocker  Shafts   While    Fitting    the    Boxes 

it  is  often  necessary,  the  rocker  arm  C  has  to  be  lifted  to  and 
from  the  bench  every  time  it  is  desired  to  spot  the  box  two 
men  will  be  required  to  handle  it.  In  addition  to  this  it  is 
heavy  work  and  takes  time.  By  providing  two  .)4-in.  rods, 
as  shown  at  B,  bent  to  fit  into  the  bolt  holes  of  the  box,  the 
rocker  shaft  can  be  lifted  out  and  rolled  back  out  of  the 
workman's  way  and  at  the  same  time  be  easily  handled.  With 
it  in  this  position  the  box  can  l^e  spotted  and  the  shaft  tried 
as  many  times  as  necessary  without  much  time  or  physical 
strength  and  without  the  danger  of  denting  or  marring  the 
bearing  or  the  box. 


THE  ELVIN  MECHANICAL  STOKER 

A  mechanical  stoker,  in  which  the  entire  distribution  of 
the  coal  in  the  locomotive  firebox  is  effected  by  mechanically 
operated  shovels,  without  the  use  of  steam  jets,  has  been  de- 
veloped by  the  Elvin  Mechanical  Stoker  Company,  New 
York.  One  of  these  stokers  has  been  in  road  service  on  the 
Erie  for  the  past  three  months  with  results  which  have  dem- 
onstrated the  feasibility  of  the  method  of  distribution  em- 
ployed and  which  indicate  an  economy  in  the  use  of  coal 


ring  by  cast  brackets.  The  proportions  of  the  machine  and 
its  location  on  the  backhead  are  shown  in  one  of  the  draw- 
ings. The  one  design  is  adapted  to  backheads  of  varying 
slopes  by  the  insertion  of  filler  blocks  of  suitable  taper  be- 
tween the  stoker  and  the  boiler  head.  The  stoker  consists 
essentially  of  two  distributing  shovels  operating  through  the 
fire  door  opening  and  an  elevator  for  bringing  the  coal  from 
the  conveyor  to  the  level  of  the  shovels. 

The  distributing  shovels  are  mounted  on  vertical  shafts, 
the  lower  ends  of  which  carry  segmental  bevel  gears.    These 


Elevation    Showing  the   Location   of  the  Stoker   Equipment  on  the    Locomotive 


equal  to,  if  not  exceeding  tliat  obtainable  by  hand  firing 
under  favorable  conditions.  The  locomotive  equipment  con- 
sists essentially  of  three  parts :  the  stoker  proper,  the  agitator 
and  feed  control  on  the  tender  and  the  screw  conveyor  be- 
tween the  engine  and  tender.  The  equipment  is  designed 
to  handle  the  usual  grade  of  prepared  stoker  coal. 

The  stoker  proper  is  assembled  in  a  complete  unit  which 
is  mounted  on  the  back  boiler  head  and  braced  to  the  mud 


gears  are  driven  by  bevel  segments  carried  on  the  upper  ends 
of  a  pair  of  centrally  pivoted  drive  arms,  the  lower  ends 
of  which  carry  steel  rollers  miming  in  the  grooves  of  a 
double-faced  fiat  cam.  The  cam  is  driven  by  a  worm  gear 
from  the  main  stoker  shaft  and  revolves  in  a  plane  approxi- 
mately parallel  to  the  usual  inclination  of  the  backhead  of 
the  boiler.  Each  revolution  of  the  cam  completes  a  cycle 
of  shovel  operation;  that  is,  one  shovel  moves  around  into 
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the  firebox  and  returns  to  remain  idle  wliile  the  other  sliovel 
performs  the  same  movement. 

Upon  the  cam  is  mounted  a  spur  gear  which,  through  a 
meshing  gear  of  one-half  its  diameter,  drives  the  elevator 
crank  shaft.  The  elevator  is  thus  raised  and  lowered  twice 
during  each  revolution  of  the  cam,  one  for  each  of  the  two 
shovels.  The  elevator,  which  moves  up  and  down  en  an  in- 
clination parallel  to  the  cam.  has  an  approximately  level  top 
surface  measuring  7  in.  by  12  in.  In  its  lowest  position  coal 
as  it  is  delivered  by  the  screw  conve)or  falls  directly  on  the 
top  of  the  elevator.  As  it  moves  up,  a  long  apron  extending 
downward  from  its  back  side  forms  the  front  wall  of  a 
V-shaped  pocket  in  which  the  coal  accumulates  until  the 
elevator  again  returns  to  the  lower  end  of  its  stroke.  As 
the  elevator  is  gear  driven  directly  from  the  cam,  its  move- 
ment synchronizes  perfectly  with  that  of  the  shovels.  The 
crank  is  set  so  that  the  elevator  reaches  the  top  of  its  stroke 
just  as  a  shovel  is  swinging  over  it.  A  slight  inclination 
of  the  top  of  the  elevator  compensates  for  the  small  amount 
of  downward  movement  which  has  taken  place  before  the 
shovel  has  moved  completely  across  its  top.  One  of  the 
shovels  thus  picks  up  the  pile  of  coal  from  the  top  of  the 
elevator  at  each  stroke  and  carries  it  forward  into  the  firebox. 

The  upper  part  of  the  stoker  casing  forms  a  box-shaped 
chamber   known    as    the    shovel    box,    which    is    covered    bv 


Phantom    View    of   the    Elvin    Stoker    Attached    to    the 
Head 


3ack    Boiler 


hinged  lids.  The  forward  end  of  this  box  is  open  to  the 
firebox  and  the  shovels  swing  therein.  The  total  height  of 
the  box  is  SJ/4  inches  over  the  cover.  The  stoker  thus  uses 
tlie  lower  sy^  inches  of  the  tiredoor  opening  and  that  part 
of  the  door  opening  above  the  stoker  is  closed  by  a  butterfly 
door,  which  is  used  for  inspection  and  hand  firing  if  neces- 
sary. 

The  shovels  are  L-shaped,  with  a  flat  bottom  and  a  back, 
the  maximum  height  of  which  is  41/2  in.  This  is  reduced  to 
a  height  of  1  ',-4  in.  around  the  end  of  the  shovel  to  permit 


a  portion  of  the  coal  to  be  retained  in  the  shovel  until  the 
end  of  the  forward  throw.  As  will  be  seen  from  one  of  the 
drawings  the  shovels  are  pivoted  at  either  side  of  the  fire 
door,  and  are  swung  through  an  arc  of  about  140  deg.  The 
use  of  a  cam  drive  has  made  possible  the  attainment  of  the 
speed  variations  required  in  the  course  of  the  forward  swing 
of  the  shovel  to  accomplish  the  picking  up  and  distribution 
of  the  fuel  without  shock  and  with  constant  uniformity.  In 
action  the  shovel  movement  is  uniformly  accelerating  until 
the  charge  of  fuel  has  been  picked  up.  or  until  the  shovel 
has  passed  over  the  elevator;  then  the  movement  is  rapidly 
accelerated  until  the  sho\'el  tip  has  entered  the  firebox  when 


Phantom   View  of  the  Tender   Equipment  of  the   Elvin  Stoker 

it  is  rapidly  decelerated.  During  this  deceleration  the  fuel 
slides  forward  on  the  shovel  and  off  the  end  where  the  back 
is  reduced  in  height  and  at  a  tangent  to  the  back  of  the 
shovel;  but  as  the  back  is  moving  in  an  arc  the  effect  is  to 
spray  the  fuel  throughout  the  remaining  travel  of  the  shovel, 
and  that  portion  of  the  fuel  held  by  the  ly^-in.  vane  is 
projected  parallel  to  the  backhead  when  the  shovel  stops. 

The  changes  in  the  speed  of  the  forward  movement  of 
tlie  shovels  have  the  effect  of  distributing  the  fuel  uniformly 
over  the  entire  grate  area.  The  distribution  is  capable  of 
variation,  by  changes  in  speed  of  the  stoker  engine;  an 
increase  in  speed  throws  a  greater  amount  of  the  fuel  toward 
the  front  of  the  firebox,  while  a  decrease  fires  heavier  to  the 
rear.  Irrespective  of  the  speed  of  tlie  shovels,  however,  a 
portion  of  the  fuel  is  always  held  Ijy  the  shovels  to  fire  the 
back  corners  of  the  box.  In  practice  it  is  found  that  there 
is  a  certain  speed  which  will  give  the  proper  distribution 
under  normal  conditions  and  the  stoker  should  be  operated 
at  this  speed,  except  when  occasionally  it  may  be  advisal)le 
to  fire  heavier  at  the  front  or  rear  of  the  firebox.  In  prac- 
tice the  speed  of  firing  is  about  34  shovels  per  minute,  or  a 
cam  speed  of  17  r.  p.  m.     The  amount  of  fuel  fired  is  inde- 
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pendent  of  the  shovel  speed,  and  the  distribution  is  not 
affected  by  the  quantity. 

All  working  parts  of  the  stoker,  with  two  exceptions,  are 
run  on  ball  bearings  in  a  dust-proof  casing,  and  are  in  a 
constant  bath  of  oil.  The  oil  level  is  maintained  at  a  point 
above  the  main  wonn  shaft  and  the  oil  is  pumped  to  the 
highest  bearings  to  return  by  gravity.  The  connecting  rod 
driving  the  elevator,  being  outside  the  stoker  casing  proper, 
is  provided  with  graphalloy  bearings  which  require  no  oil 
and  give  long  service  without  attention.  The  stoker  is  oper- 
ated by  a  No.  33/2  Dake  reversing  engine,  which  is  rated 
at  Tj  2  h.  p.  at  100  lb.  pressure.  The  steam  line  to  the 
stoker  is  provided  with  a  regulating  valve  which  is  set  for 
25  lb.  and  is  blocked  for  a  maximum  of  60  lb.  The  whole 
of  the  stoker  mechanism  is  designed  to  withstand  tlie  maxi- 
mum power  of  the  engine  without  failure,  and  the  engine 
will  stall  before  any  part  of  the  mechanism  can  be  unduly 
stressed. 

The  conve}'or  extends  from  the  stoker  rearwardly  under 
the  coal  space  of  the  tank  and  is  in  two  parts.  It  is  sup- 
ported rigidly  upon  the  tank,  and  the  portion  between  the 
engine  and  the  tank  is  arranged  to  swivel  to  compensate  for 
curvature  and  to  telescope  for  varying  lengths  of  coupling. 
The  rear  end  of  the  convevor  screw  is  carried  in  a  trough 
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Top  View  of  the  Stoker  with  the  Cover  Removed  from  the  Shovel 
Box.  Showing  the  Elevator  at  the  Top  of  Its  Stroke 

and  between  engine  and  tank  it  is  carried  in  a  pipe.  The 
con^■eyor  is  driven  from  the  rear  through  gearing  enclosed  in 
dust-proof  casings.  The  drive  is  taken  through  worm  gear- 
ing from  the  main  stoker  shaft,  enclosed  in  tlie  stoker  casing 
and  running  in  oil.  A  universal  slip  joint  shaft  transmits 
the  power  from  the  engine  to  the  tender. 

Under  the  floor  of  the  tank  and  above  the  conveyor  is  the 
feeder  which  consists  of  an  agitator,  a  deflector  and  a  feeder 
plate.  The  agitator  is  a  grating  with  a  double  row  of  3 '4 
in.  openings,  and  is  operated  from  a  rock  shaft  which  also 
moves  the  feeder  plate.  The  feeder  plate  is  located  under 
the  deflector  plate  so  that  when  operating  full  stoke  the 
openings  in  the  plate  register  fully  with  openings  on  either 
side  of  the  deflector  plate,  first  on  one  side  and  then  on  the 
other. 

.A  simple  mechani.sm  on  the  rock  shaft,  which  operates 
the  agitator  and  feed  plate,  provides  for  varx'ing  the  throw 
of  the  shaft  and  the  size  of  the  plate  openings  which 
register  with  the  deflector  plate  openings,  thus  controlling 
the  quantity  of  coal  fed  to  the  conveyor,  whicli  runs  at  con- 
stant speed.  This  device  is  controlled  by  a  handle  operating 
on  a  quadrant  on  the  front  of  the  tank,  where  it  is  readily 
accessible  to  the  fireman.  The  range  of  feed  varies  from 
zero  to  the  maximum,  which  is  12,000  lb.  of  coal  an  hour. 

The  conveyor  is  designed  to  carry  the  maximum  coal  feed 
when  running  one-third  full.  This  makes  the  movement  of 
the  fuel  easv  as  the  action  of  gravity  tends  to  roll  the  coal 
along  ahead  of  the  .^crew,  and  it  reduces  the  danger  of  clog- 


ging to  a  minimum.  The  ease  with  which  the  coal  is  moved 
may  be  tested  by  turning  the  engine  over  by  hand,  which  can 
easily  be  done  with  the  whole  device  under  full  load. 

The  stoker  maintains  a  very  thin  fire  over  a  greater  part  of 
the  grate  area,  which  gradually  becomes  heavier  toward  the 
front,  rear  and  sides  of  the  box,  where  the  heaviest  fire  is 
needed.  The  thin  character  of  the  fire  is  clearly  indicated 
by  the  fact  that  within  a  very  few  minutes  after  the  throttle 
has  been  closed  and  the  stoker  stopped,  the  only  fire  still 
burning  is  around  the  outside  of  the  firebox,  while  the  central 
portion  of  the  grate  is  dead.  On  starting  the  stoker,  however, 
the  thin  charges  of  coal  immediately  ignite  over  the  entire 
area  of  the  grate  and  a  uniformly  hot  fire  is  maintained  as 
long  as  the  stoker  continues  to  operate.  The  rapid  building 
up  of  the  fire  and  the  steam  pressure  following  the  starting 
of  the  stoker  has  made  possil^le  a  saving  in  standby  losses,  as 
little  need  be  done,  either  to  maintain  the  fire  or  the  steam 
pressure  during  detention  time  on  the  road  beyond  the  mini- 
mum necessary  to  start  the  train.  A  characteristic  of  the 
distribution  of  the  coal  which  also  tends  toward  economy  is 
the  projection  of  the  lumps  forward  under  the  arch  while  the 
finest  of  the  coal  is  retained  in  the  shovels  to  be  deposited 
in  the  back  corners  of  the  box  furthest  from  the  most  violent 
action  of  the  draft.  Comparative  freedom  from  large  cinders 
is  a  noticeable  feature  of  tlie  operation  of  the  locomotive 
equipped  with  this  stoker. 

TEST  DATA 

The  Erie  locomotive  to  which  the  Elvin  stoker  was  applied 
is  of  the  Santa  Fe  type  with  the  following  dimensions:    ' 

Size  of  cylinders 31  in.  by  32  in. 

Diameter   of   drivers 63    in. 

Weight   on    drivers 337.400  lb. 

Total    weight   of  engine    loaded 417.200  1b. 

Total  heating  surface 5,660  sq.  ft. 

.Superheating   surface    1,389   sq.    ft. 

Total  equivalent  heating  surface 7,743.5  sq.    ft. 

Tractive   effort 83,000   lb. 

Grate    area    88    sq.    ft. 

A  series  of  tests  were  made  with  this  locomotive,  employing 
a  dynamometer  car  and  accurate  means  for  correctly  deter- 
mining the  quantity  of  coal  and  water  used.  These  tests 
were  made  on  the  Second  district  of  the  Meadville  division 
between  Meadville,  Pa.,  and  Kent,  Ohio,  during  the  month 
of  Novemljer  last,  under  prevailing  temperatures  of  32  deg. 
F.  This  division  has  a  ruling  grade  both  east  and  west- 
bound of  one  per  cent  and  is  generally  rolling  in  character 
with  little  to  distinguish  between  the  physical  characteristics 
of  the  division  east  and  westbound.  A  brief  summary  of 
the  results  of  these  tests  is  given  in  the  table. 

-Average  Results  of  Elvin   Stokef-  Tests  on   the  Meadville   Division   of 
THE  Erie  Railroad 

LenKth    of    mn,    miles 89.3 

Time  on  road,  hr.  min 9:50 

Detentions,     hr.     min 3:57 

Running    time,    decimal    hr 5.88 

Actual   M's    (1,000   1b.) 4.243 

.'\(ljnsted    M's    5.133 

Total  actual  M's    (inc.   eng.  and  ten.) 4  S16 

Average  drawbar   pull,   lb 24.362 

Average    speed,    m.p.h 15.56 

Average  temp,   superheated  steam,  deg.   F. 693 

Million    ft-lb.    of    work 11.482 

Total  coal  as  fired,  running  time,  lb 25.679 

Coal  as  fir-d  »o  do  11,482  million  ft. -lb.   work,  lb 25.679 

Equivalent  evap.  per  lb.  dry  coal,  running  time,  lb 8,60 

Equivalent  evap.  per  lb.  t^rv  coal,  combustible,   lb 9.50 

B.  t.  u.  per  lb.  of  coal  as  fired 13.157 

It  was  developed  during  the  tests  that  practically  perfect 
distribution  of  the  fuel  was  obtained  under  all  conditions. 
The  fire  was  maintained  at  a  uniform  level  w'ithout  the  neces- 
sity of  using  the  rake  or  shaking  the  grates,  notwithstanding 
the  variable  operating  conditions  met  on  this  division.  The 
engine  arrived  at  terminals  with  approximately  six  to  ten 
inches  of  fire  on  the  grates,  except  a  point  immediatclv  under 
the  arch  at  the  forward  end  of  tlie  firebox,  where  the  fire  was 
somewhat  heavier. 

No  difficulties  were  encountered  in  cleaning  the  fire  at  ter- 
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rainals  because  of  the  comparative  absence  of  clinker.  Tlie 
results  of  the  tests  indicate  very  favorable  evaporation  per 
pound  of  coal  fired.  Under  ordinar)-  circumstances  locomo- 
tives of  tlie  Santa  Fe  t}'pe  on  this  division  require  coaling  and 
fire  cleaning  between  terminals.  During  the  tests,  however, 
it  Was  unnecessary  on  any  of  the  trial  trips  to  clean  the  fire 
on  the  road  and  the  grates  were  operated  only  to  relieve  the 
accumulation  of  ashes.  On  two  occasions  it  would  have  been 
easily  possible  to  make  a  round  trip  without  attention  to  the 
fire  other  than  shaking  the  grates.  This  condition  is  in  a 
measure  attributed  to  tlie  absence  of  moisture  which  is  in- 
jected into  the  firebo.x  witli  most  of  the  other  t)pes  cf  locomo- 
tive stokers  now  in  use.  The  locomotive  will  handle  tonnage 
trains  over  tliis  division  with  the  use  of  less  than  one  tank  of 
coal. 


DOUBLE  SUSPENSION  ARCH  FOR 
STATIONARY  BOILERS 

It  is  usually  desirable  to  operate  stationary  boilers  lor  long 
periods  without  shutting  them  down.  When  working  at 
high  capacity  it  is  not  an  infrequent  occurrence  to  have  the 
arch  give  way,  and  tliis  often  happens  when  it  is  extremely 
inconvenient  to  take  the  boiler  out  of  service.  There  has 
recently  been  devised  by  the  Liptak  Fire  Brick  Arch  Com- 
pany, St.  Paul,  Minn.,  a  t)'pe  of  arch  for  stationary  boilers 
which  is  incended  to  overcome  such  difficulties.  This  is 
known  as  the  Liptak  Double  Suspension  Arch.  It  is  made 
up  of  two  layers  of  interlocking  bricks,  suspended  from  cast 


Double   Suspension    Arch   for   Stationary   Boilers 

iron  supporting  beams  which  in  turn  are  fastened  by  clips 
to  transverse  I-beams.  The  perspective  drawing  accompany- 
ing this  article  shows  the  construction  clearly.  It  will  be 
noted  that  the  upper  arch  furnishes  almost  complete  protec- 
tion for  the  cast  iron  supporting  beams.  Even  if  the  lower 
arch  is  completely  burned  away  tlie  boiler  can  still  be  operated 
until  the  time  when  it  can  be  shut  down  without  inconvenience. 
The  lower  arch  can  readily  be  renewed  by  the  boiler  room 


force  as  it  is  simply  necessar}-  to  sl'de  new  lower  arch  bricks 
into  the  grooves  of  the  reserve  arch.  This  eliminates  the 
services  of  an  experienced  mason,  which  are  not  always  avail- 
able. In  case  the  end  blocks  are  completely  burned  away, 
exposing  the  ends  of  the  cast  iron  supporting  beams  to  such 
an  extent  as  to  damage  them,  it  is  not  necessary  to  renew 
the  entire  beam  as  replaceable  tips  are  provided.  The  rear 
bricks  in  any  arch  are  the  first  to  give  out.  With  this  type 
it  requires  only  a  short  time  after  the  boiler  is  cooled  down 
to  renew  the  rear  blocks  and  place  the  boiler  in  condition 
for  service.  It  should  be  noted  that  the  L-shaped  blocks 
resting  on  the  reserve  arch  and  supporting  the  brickwork 
from  the  arch  to  the  boiler  header  do  not  interfere  with  the 
lower  arch.  This  permits  the  renewal  of  the  lower  brick 
without  disturbing  the  rear  wall.  One  of  the  important 
advantages  of  this  type  of  arch  lies  in  its  adaptability.  It 
can  be  built  for  any  width  and  length  to  suit  the  require- 
ments of  all  types  of  boilers  and  stokers.  It  is  claimed  that 
the  Liptak  arch  has  a  long  life  and  will  stand  high  overload. 
Arches  of  this  type  have  been  in  service  for  several  months 
and  the  only  repairs  required  liave  been  tlie  application  of 
new  rear  blocks. 


HEAVY  PUNCH  AND  SHEAR 

An  improved  design  of  heavy  pattern  punch  and  shear 
machine  has  been  recently  developed  by  the  J.  J.  McCabe 
Punch  &  Shear  Company,  New  York  City.  The  illustration 
shows  a  machine  having  a  36-in.  throat.  The  50-in.  machine 
is  of  the  same  general  t)-pe.  Particular  attention  has 
been  given  in  the  construction  of  the  machine  to  rigidity  to 
withstand  heavy  service,  the  frame  having  a  heavy  rib  on  the 
back.  The  head  is  driven  by  cam  and  rollers  of  carbon 
steel,  which  doubles  the  power  during  the  working  stroke 
and  eliminates  friction  and  wear.     The  clutch  is  of  a  new 


Heavy    Duty    Punch    and    Shear 

style,  being  made  entirely  of  steel  and  equipped  with  an 
automatic  stop  so  that  the  machine  may  be  stopped  at  any 
desired  point  of  the  stroke.  It  is  operated  by  either  a  hand 
lever  or  two  foot  levers  arranged  conveniently  to  the  operator. 
The  bearings  of  the  machine  are  of  hammered  steel  forged 
from  the  billet,  the  main  bearings  having  heavy  bronze  bush- 
ings with  facilities  for  taking  up  the  wear.  This  machine 
will  punch  a  two-inch  hole  through  one-inch  plate  and  will 
shear  lJ/2-in.  plate,  8-in.  by  1%  flat  bars,  2j4-in.  round  bars, 
or  6-in.,  by  6-in.  by  -H-'n.  angles.  The  regular  equipment 
provided  consists  of  tight  and  loose  pulleys  for  belt  drive,  a 
punch  and  die  holder,  and  one  punch  and  die  of  any  size 
desired  up  to  the  full  capacity  of  the  machine. 
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PARASITE  RESERVOIR  GOVERNOR 

The  use  of  compressed  air  on  locomotives  for  pneumatic 
devices  other  than  the  air  brake,  such  as  reversing  gear,  bell 
ringers,  water  scoops,  etc.,  has  reached  a  stage  where  it  is 
considered  necessary  by  some  roads  to  protect  the  supply  of 
air  for  the  air  brake  from  becoming  depleted  from  the  opera- 
tion of  these  so-called  "parasites."  To  accomplish  this  pro- 
tection the  Westinghouse  Air  Brake  Company  has  developed 
a  device  known  as  the  "Parasite"  reservoir  governor,  which 
is  so  designed  as  to  permit  charging  of  the  "Parasite"  reser- 
voir (or  reservoir  from  which  the  parasites  are  supplied) 
from  the  main  reservoir,  only  when  the  main  reservoir  pres- 
sure i.-i  above  a  certain  predetermined  amount  sufticient  to 
safely  operate  the  brakes.  The  air-operated  devices  on  the 
locomotive  are  thereby  prevented  from  "robbing"  main  reser- 
voir pressure,  and,  in  consequence,  the  brake  system  itself. 

This  governor  consists  of  a  diaphragm  portion  and  a  body 
or  valve  portion  which  embodies  a  piston,  a  spring  valve  and 
a  non-return  check  valve.  Pipe  connections  are  made,  as 
illustrated,  from  the  main  reservoir  and  the  brake  valve 
feed  pipe  to  the  diaphragm  portion  and  from  the  main 
reservoir  to  the  body  portion,  and  also  from  the  parasite 
reservoir  to  the  body  portion. 

When  charging  the  parasite  reservoir,  air  will  flow  from 
tlie  main  reservoir  to  below  the  diaphragm  and  through  the 


Governor  for   Regulating  the  Pressure  of  the  "Parasite"   Reservoir 

feed  valve  to  the  top  of  the  diaphragm,  but  the  diaphragm 
valve  will  remain  seated  until  the  main  reservoir  pressure 
reaches  that  for  which  the  regulating  spring  is  adjusted,  plus 
the  pressure  on  the  brake  valve  side  of  the  feed  valve,  when 
the  valve  will  unseat,  allowing  air  to  flow  to  the  top  of  the 
piston  in  tlie  body. 

The  piston  is  tliereby  moved  downward,  opening  the  valve 
below  it,  at  the  left,  and  allowing  main  reservoir  air  to  flow 
directly  to  the  parasite  reservoir  past  the  non-retum  check 
at  the  right. 

When  air  is  being  taken  from  the  parasite  reservoir  for 
the  operation  of  the  parasites  the  pressure  will  fall  a  like 
amount  in  both  reservoirs  until  it  readies  that  for  which  the 
governor  head  is  set,  when  the  diaphragm  valve  will  seat  and 
prevent  further  flow  of  air  from  the  main  reservoir. 


Should  the  pipe  between  this  governor  and  the  parasite 
reservoir  break,  air  in  the  main  reservoir  will  not  be  lost 
because  tlie  diaphragm  valve  will  seat  as  soon  as  the  pressure 
in  the  parasite  reservoir  drops  to  that  for  which  the  governor 
head  is  set.  Should  a  main  reservoir  pipe  break,  the  non- 
return check  valve  5  (at  the  right)  will  prevent  the  loss  of 
parasite  reservoir  air. 

Thus,  should  the  parasite  reservoir  pipe  break  or  the  pres- 
sure become  reduced  abnormally  through  operation  of  the 
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Connections  for  the  "Parasite"   Governor 

parasites,  the  parasite  reservoir  governor  would  prevent  the 
loss  of  main  reservoir  air  below  a  point  necessary  for  the 
operation  of  the  brakes.  Furthermore,  should  main  reservoir 
pressure  be  lost  through  the  breakage  of  a  main  reservoir  pipe 
or  be  reduced  abnormally  from  any  other  cause,  the  Parasite 
reservoir  governor  would  prevent  the  loss  of  parasite  reservoir 
pressure,  thereby  making  it  possible  to  reverse  the  engine  if 
provided  with  a  pneumatic  reversing  gear,  or  to  operate  the 
otlier  parasite  apparatus. 


NEW  MOTOR  DRIVE  FOR  DOUBLE 
SPINDLE  SHAPERS 

The  Oliver  Machinery  Company,  Grand  Rapids,  Mich., 
has  developed  an  interesting  and  useful  compact  motor  drive 
for  double  spindle  shapers.  As  shown  by  the  illustration, 
standard  vertical  motors  are  used,  one  for  each  spindle. 
Each  motor  is  mounted  on  vertical  gibbed  ways  and  is  ad- 
justed in  height  by  means  of  a  handwheel  and  screw  to  ac- 
commodate any  height  of  the  spindle  which  may  be  required 
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by  the  work  at  hand.  Each  motor  stand  can  be  adjusted 
longitudinally  and  the  motors  are  controlled  independent  of 
each  other,  thus  permitting  the  use  of  but  one  spindle  when 
two  are  not  necessary.  This  new  arrangement  takes  up  a 
small  amount  of  floor  room,  occupying  space  seven  feet  long 
by  five  feet  wide.  Standard  vertical  motors  of  any  type 
can  be  used,  there  being  no  need  for  a  special  built-in  motor. 
The  arrangement  can  be  applied  to  old  shapers  as  well  as 
new  and  any  kind  of  starting  units  can  be  fufnished. 
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The  Caniidian  Railway  War  Board  announces  that  freight 
cars  of  Canadian  roads  may  now  be  allowed  to  go  into  the 
United  States.  During  the  pressure  of  the  past  year  thi.s  use 
of  Canadian  cars  has  been  forbidden.  Arrangements  have 
now  been  made  with  the  United  States  Railroad  Administra- 
tion whereby  Canadian  cars  will  be  promptly  returned  to 
their  owners. 

S.  M.  Felton,  president  of  the  Chicago  Great  Western, 
•and  imtil  December  .31  director  general  of  military  railways, 
was  awarded  the  distinguished  service  medal  by  the  Secre- 
tary of  War  on  January  18,  on  the  recommendations  of  Gen. 
Peyton  C.  March,  chief  of  staff,  for  "especially  meritorious 
and  conspicuous  service  in  supervising  the  supply  ot  railway 
material  and  the  organization  of  railway  operation  and  con- 
struction troops." 

In  the  week  ending  January  4,  locomotives  in  service  on 
lines  in  the  Northwestern  region  numbered  8,004,  making 
the  efficiency  85.2  per  cent.  The  number  of  freight  cars  on 
the  Northwestern  lines  during  the  week  totaled  370,052. 
compared  with  an  ownership  of  3.54,615.  Bad  order  cars 
numbered  20,886  (or  5.6  per  cent),  as  compared  with  18,916 
(6.5  per  cent)  for  the  same  week  in  1918.  Freight  cars  in 
outside  shops  totaled  208.  The  number  of  eraploj-ees  in 
service  in  car  repair  shops  totaled  21,275  (working  an 
average  of  47  hours  in  the  week),  as  compared  with  17,537 
in  the  same  week  of  1918. 

Upon  the  recommendation  of  General  Pershing,  a  dis- 
tinguished service  medal  has  been  awarded  to  Brig.  Gen. 
William  W.  Atterbury,  formerly  vice-president  of  the  Penn- 
sylvania Railroad,  "for  exceptionally  meritorious  and  dis- 
tingtiished  services."  As  director  general  of  transportation 
in  the  face  of  almost  insurmountable  obstacles  he  organized 
and  brought  to  a  high  state  of  efficiency  the  transportation 
service  of  American  Expeditionary  Forces.  The  successful 
operation  of  this  most  important  service,  upon  which  the 
movements  and  supply  of  the  combat  forces  were  dependent, 
was  largely  due  to  his  energy,  foresight,  and  ability. 

The  National  Railways  of  Mexico,  according  to  a  report 
from  Monterey,  are  being  rehabilitated  imder  plans  which 
are  making  a  fair  degree  of  progress.  All  bridges  on  the 
main  lines  are  now  repaired  and  in  use,  and  many  of  the 
stations  have  been  rebuilt  in  a  permanent  manner.  The 
roadbed  is  reported  in  fair  condition.     The  number  of  loco- 


motives in  service  is  about  500,  of  which  100  belong  to 
industries  along  the  line  and  are  used  in  the  freight  service 
of  their  owners.  About  250  more  locomotives  are  awaiting 
repairs,  delay  having  been  incurred  in  getting  tlie  repair 
parts  from  the  United  States.  To  handle  even  the  minimum 
volume  of  traffic  about  1,000  locomotives  ought  to  be  con- 
iitantly  in  use,  and  the  question  of  acquiring  some  new  ones 
is  now  under  consideration. 


The  Present  Position  of  German  Rolling  Stock 

In  almost  every  direction,  says  an  article  in  a  recent  issue 
of  Engineering  (London),  Germany  finds  herself  in  a  most 
serious  plight,  and  the  shortage  and  disrepair  of  rolling- 
stock  is  not  the  least  important  factor.  Before  the  war 
Germany  had  about  700,000  freight  cars  and  30,000  loco- 
motives. The  number  of  the  latter,  as  of  the  former,  has 
certainly  been  increased  during  the  war,  through  seizures  in 
Belgium  and  France;  but  on  the  other  hand  some  4,000 
locomotives  may  be  looked  upon  as  at  least  temporarily 
unavailable,  being  at  present  stranded  in  often  remote  occu- 
pied territory.  As  far  as  a  portion  of  these  4,000  engines 
is  concerned,  it  is  doubtful  whether  they  will  ever  return. 
Some  8,000  locomotives  are  badly  in  need  of  repair.  Thus 
the  5,000  locomotives  which  have  to  be  handed  over,  accord- 
ing to  the  terms  of  the  armistice,  represent  about  one-fourth 
of  those  available,  and  efficient.  Apart  from  this  there  is 
some  doubt  as  to  whether  or  not  the  locomotives  of  the 
Alsace-Lorraine  State  railways  are  included  in  the  above 
5,000  engines.  The  proportion  of  increase  and  decrease  as 
regards  freight  cars  may  be  taken  to  be  about  the  same  as 
with  the  locomotives.  The  question  then  remains  as  to  what 
extent  German  works  will  be  able  to  make  good  the  com- 
pulsory surrender  of  these  5,000  engines,  for  of  the  pur- 
chase of  locomotives  from  abroad  there  can  be  no  question 
at  present.  The  capacity  of  the  German  locomotive  factories 
is  at  the  present  moment,  with  some  reserve,  put  at  2,500 
large  locomotives  per  annum.  This  estimate,  of  course,  is 
subject  to  sufficient  raw  materials  and  other  necessities  being 
available  as  well  as  a  sufficiency  of  skilled  and  trained  and 
willing  labor.  If  it  really  were  possible  satisfactorily  to 
overcome  these  and  other  difficulties,  and  also  in  other  ways 
to  return  to  an  ordered  state  of  affairs,  and  entirely  to  ensure 
and  rely  upon  the  large  left-Rhine  prcxluction  of  raw  mate- 
rials for  the  whole  reconstruction  period,  it  would  take  the 
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German  railways  two  or  three  jears  to  recover  from  the  blow 
which  their  defeat  has  entailed.  During  this  considerable 
period  German  industry  would  be  entirely  debarred  from 
export  of  full-size  locomotives  and  confined  to  narrow-gage 
engines,  of  which  it  can  supply  some  1,500  in  the  year. 
The  position  is  made  additionally  difficult,  because  Germany 
has  to  deliver  up  efficient  locomotives,  so  that  those  which 
remain  include  all  those  more  or  less  unfit  for  use.  The 
repair  of  these,  in  addition  to  that  of  the  8,000  locomotives 
referred  to  above,  will  be  very  difficult  to  effect,  but  as  the 
state  railways  are  compelled  to  exercise  the  greatest  economy 
these  repairs  will  probably  first  be  proceeded  with. 

It  is  being  suggested  in  Germany  that  finns  which  have 
not  formerly  gone  in  for  the  building  of  locomotives,  of 
which  the  majority  have  been  engaged  in  war  work,  might 
with  advantage  take  up  the  manufacture  of  locomotives,  as 
has  already  been  done  Ijy  the  Allgemeine  Elektricitats 
Gesellschaft. 

As  regards  the  building  of  freight  cars  the  capacity  of  the 
German  works  during  the  last  few  months  of  the  war  has 
been  put  at  50,000  per  annum.  In  case  all  necessary  raw 
materials  which  are  nearly  all  produced  within  the  countr)', 
be  made  available  and  the  industry  not  be  handicapped  by 
other  adverse  circumstances,  the  above-mentioned  capacity 
might  perhaps  be  increased  by  50  per  cent.  Even  then  it 
will  take  Germany  three  years  to  replenish  her  stock  of 
freight  cars. 


Changes  in  M.  C.   B.  Interchange  and  Loading  Rules 

The  Master  Car  Builders'  Association  has  recently  issued 
Circular  No.  25  announcing  certain  changes  in  the  1918 
Code  of  Interchange  Rules.  A  second  paragraph  has  been 
added  to  rule  8,  which  specifies  that  when  repairs  are  made 
to  cars  of  private  ownership  ecjuipped  witii  a  receptacle  for 
cards,  a  copy  of  the  billing  repair  card  shall  be  inserted  in 
the  receptacle.  A  new  rule,  No.  23,  has  been  formulated, 
which  provides  for  the  periodical  repacking  of  journal  boxes. 
Rule  120,  with  some  modifications,  has  been  reinstated, 
effective  January  1,  1919,  to  provide  for  the  disposition  of 
cars  belonging  to  private  car  lines  and  railroads  not  under 
federal  control  which  require  extensive  repairs  for  which  the 
owners  are  responsible.  The  circular  also  contains  two 
interpretations  of  .-Vrticle  II  of  the  rules  of  interchange  for 
1918. 

The  loading  rules  of  the  Master  Car  Builders'  Association 
as  revised  for  1918  have  been  approved  by  the  Railroad 
Administration  and  are  now  ready  for  distribution.  Nu- 
merous changes  have  been  made  in  the  present  volume.  The 
size  of  the  pages  has  been  increased  to  5 '4  in.  by  7J/2  in. 
in  order  to  permit  the  use  of  larger  and  clearer  cuts.  The 
general  rules  for  loading  material  have  been  grouped  in  the 
first  section  and  following  these  are  the  complete  instructions 
regarding  the  handling  of  various  commodities.  All  the 
rules  governing  the  loading  of  each  commodit\-  are  grouped 
together  so  that  it  is  not  necessar\-  to  refer  to  various 
portions  of  the  book.  In  case  railroads  desire  to  provide 
copies  of  the  rules  for  shippers,  any  of  the  sections  will  be 


printed  in  pamphlet  form  by  the  association.  The  Car 
Service  Section  has  issued  a  circular  instructing  the  railroads 
to  refer  any  questions  regarding  loading  that  may  arise  to 
the  secretary  of  the  M.  C.  B.  Association. 


MEETINGS  AND  CONVENTIONS 

Master  Boilermakers'  Association. — The  1919  convention 
of  the  Master  Boilermakers'  Association  will  be  held  in 
Chicago  ISIay  26,  27,  28  and  29  at  the  Hotel  Sherman.  This 
will  be  the  first  convention  since  1916,  the  association  having 
suspended  activities  on  account  of  the  war.  The  subjects 
to  be  discussed  at  the  convention,  together  with  the  committees, 
follow : 


radial  stays  and  tapping  tile  hole  in  the 


10. 


1.  Proper  method  of  threadin 

boiler    for    them. 
Is   it  necessary    to    give   radial    stays  the   same   lead   as   the    tap    with 

which   the    holes    were   tapped? 
Committee:      H.   J.    Raps,    chairman;    Andrew  HedberR,  J.    T     Kcogh 

J.    B,    Smith,   T.   J.    Reddy. 

2.  Which    is  the   better  time   for   drilling   tell-tale  holes,   before  or  after 

application    of    the    bolts? 
Which    is   the   better  method    for    drilling  in    either   case? 
What  is  the  best  style  of  drill  for  opening  up  tell-tale  holes  in  old 

staybolts? 
Does   it  pay  to  use   a    high    speed    drill    for   this   purpose? 
What  is  the  best  lubricant   for  the    drill? 
Committee:      L.    R.    Porter,   chairman:   A.    N.   Lucas    S    M     Carroll 

Bernard   Wulle,   C.    E.    Erwin. 

3.  Effect   of  proper  upkeep  of  ash    pan  and    front   end   draft  appliances 

on    fuel    economy. 
Method    used   in    determining   proper   design    for  various   classes    of 

locomotives. 
Committee:     George  Austin,  chairman;    E.  J.  Nicholson,  Fred  Baver 

H.    E.    Weldin.    George    Hewitt.  ' 

4.  What  is  the  best  method  for  scaling  superheater  flues  in  the  boiler? 
What    is    the    best    method    of    rattling    flues? 

What  is  the  best  metliod  of  handling  flues  in  and  out  of  the  rattler? 
How  many   revolutions  per  minute  should  the   rattler  make   for  2-in. 

and   for   SJi-in.   flues? 
Describe  method    for  safe  ending  superheater  flues. 
Committee:       Frank    Gray,     chairman;     W,    J,     Murphy,    Andrei 

Green,   John    Harlhill,  J.   J.    Mansfield. 

5.  What    is    the    best    style    grate    for    bituminous    coal? 
Where   should   the   dump    grate  be  located,    (a)    in   road  engines, 

in    switch    engines? 

What  should  be   the  percentage   of  opening  in  grates? 

What  should  be  the  percentage  of  draft  opening  in  ash  pans  com- 
pared   with    area   of   grates? 

Committee:  W.  H.  Laughridge,  chairman;  L.  M.  Stewart,  T.  P, 
Madden,    C.    P.    Patrick,    C.    A.    Nicholson. 

6.  What   should    be   the    minimum  distance    between    the  grates  and   the 

lower  part  of  arch  tubes  for  different  classes  of  locomotives? 
What  is   the   proper  distance   from   the   door  sheet  to    the   brick  arch 

and    from    the    crown    sheet    to    the    brick    arch    for    the    various 

classes    of    locomotives? 
Committee:      C.   L.  Hempel,  chairman;  W.  F.  Fantom,  A.   E.   Brown, 

E.    W.    Young.   G.    B.   Usherwood. 

7.  What    is   tlie  best   method   of  bracing  locomotive   tenders?      Describe 

method  used. 
Committee;      Thomas    Lewis,    chairman;    E.    J.    Sweeney,    J.    J.    Orr, 
J.    P.    Malley.    J.    T.    Johnson. 

8.  Oxy-acetylene    and    electric    welding. 

Committee:  H.  J.  Wandberg.  chairman;  B.  F.  Sarver,  L.  M.  Stew- 
art, T.  F.  Powers,  J.  J.  Davey. 

What  is  the  advantage  of  cutting  off  stay  ends  with  oxy-acetylene 
over  old   method  of  nippers  and  chisels? 

Committee;  W.  S.  Larason,  chairman;  John  McGarrigal,  J.  B, 
Tynan.   E.   H.   Hohenstein,   A.   E.   Shaule. 

General    discussion. 


S. 
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9. 


Central  Railway  Club. — At  the  January  10  meeting  of  the 
Central  Railway  Club  the  following  officers  were  elected  for 
the   ensuing   year:     Tresident,    Frank    C.    Pickard,    master 
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mechanic,  D.,  L.  &  W.;  vice-presidents,  H.  T.  Malcolmson, 
superintendent,  T.  H.  &  B.;  L.  C.  Fitzgerald,  shop  superin- 
tendent, Erie,  and  M.  W.  Hassett,  master  mechanic,  New 
York  Central.  H.  E.  Myers,  master  mechanic,  Lehigh 
Valley,  was  elected  to  the  executive  committee.  The  retiring 
president,  VV.  H.  Sitterly,  general  car  inspector,  Pennsylvania, 
was  added  to  the  list  of  past  presidents,  who  are  also  mem- 
bers of  the  executive  committee. 

Master  Mechanics'  Association. — At  a  meeting  of  the 
executive  committee  of  the  American  Railway  Master 
Mechanics'  Association,  held  in  Chicago  on  January  3, 
W.  J.  Tollerton,  general  mechanical  superintendent  of  the 
Rock  Island  Lines,  was  appointed  president  of  the  associa- 
tion to  fill  the  vacancy  caused  by  the  resignation  of  F.  H. 
Clark.  C.  F.  Giles,  superintendent  of  machinery  of  the 
Louisville  &  Nashville,  was  appointed  first  vice-president, 
and  C.  H.  Hogan,  assistant  superintendent  motive  power. 
New  York  Central,  was  appointed  second  vice-president. 
The  position  of  third  vice-president  was  left  vacant  and  will 
be  filled  by  election  at  the  time  of  the  next  annual  meeting 
of  the  association. 

The  June  Mechanical  Convention. — J.  D.  Conway,  secre- 
tary of  the  Railway  Supply  Manufacturers'  Association  on 
January  23,  sent  out  circular  No.  1  extending  an  invitation 
to  manufacturers  of  and  dealers  in  railway  supplies  to 
exhibit  at  Atlantic  City  in  June,  and  giving  full  details  as 
to  tlie  exhibit  arrangements. 

In  his  circular  Mr.  Conway  says: 

"This  is  the  first  exhibition  that  has  been  held  for  three 
years.  The  railroad  associations  have  expressed  their  earnest 
desire  that  our  association  should  make  a  full  exhibit,  and 
the  United  States  Railroad  Administration  gives  its  unquali- 
fied approval  of  it.  Invitations  are  being  extended  in  the 
name  of  the  three  associations  to  all  foreign  trade  bodies  in 
this  countr)-,  and,  through  the  embassies  at  Washington,  to 
all  foreign  governments  (except  the  Central  Powers),  in- 
viting them  to  send  delegates  or  representatives  to  attend  thi^ 
conventions  and  examine  the  exhibits.  The  opportunity  pre- 
sented by  an  exhibition  at  this  time  for  both  the  domestic 
and  foreign  demand  is  exceptional." 


Personal   Mention 


The  foUowine  list   Fives   names   of  secretaries,    dates   of  next  or   regular 
meetings  and  filaces  of  meeting  of  mechanical  associations: 

AIR   Bkake   Association. — F.    M,    Nellis,    Room   3014,    165    Broadway,    New 

York  City.     Convention.   May  6-8,   1919,   Chicago. 
American    Railroad    Master    Tinners',    CoprEBSMiTHs'    and    Pipefitters' 

Association.— O.  E.   Sclilink.  485  W.  Fifth  St.,  Peru,  Ind. 
American   Railway   Master   Mechanics'   Association. — V.   R.   Hawthorne, 

746    Transportation     Rldg..    Chicago.      Convention,    June   23-25,    1919, 

Atlantic  City,  N.  J. 
American    Railway   Tool   Foremen's   Association. — R.    D.    Fletcher,    Belt 

Railway.    Chicago. 
American    Society    for   Testing    Materials. — C.    L.    Warwick.    University 

of  Pennsylvania,    Philadelphia.    Pa. 
American    Society    of    Mechanical   Engineers. — Calvin    W.    Rice.    29    W. 

Thirty-ninth    St.,    New    York. 
Association   of   Railway    Electrical   Engineers. — Joseph   A.    Andreucetti, 

C.  &  N.  W.,  Room  411,  C.  S:  N.  W.   St.ition,  Chicago 
Car  Foremen's  Association  of  Chicago. — Aaron   Kline,   841   Lawlor  Ave., 

Chicago.     Meetings  second  Monday  in  month,  except  June,  July  and 

August,   Hotel   Morrison.   Chicago. 
Chief   Interchange  Car    Inspectors'   and   Car    Foremen's   Association. — 

W.    R.    McMunn,    New    York   Central,    New    York,    N.    Y. 
International  Railroad  M^sTER  Blacksmiths'  Association. — A.  L.  Wood- 
worth,   C.    H.  it   D.,  Lima,   Ohio. 
International  Railway  Fuel  Association.— J.  G.  Crawford,  542  W.  Jack- 
son  Blvd.,   Chicago. 
International   Railway   General   Foremen's   Association. — William   Hall, 

1061    W.    Wahasha   Ave.,    Winona,    Minn. 
Master    Boilermakers'    Association. — Harry    D.    Vought,    95    Liberty    St., 

New  York.     Convention  May  26-29.  Hotel    Sherman,  Chicago. 
Master  Car  Puilders'  Association. — V.  R.  Hawthorne.  746  Transportation 

i31dg.,  Chicago.     Convention.  June  18-21,  Atlantic  City.  N.  J. 
Master  Car  and  Locomotive  Painters'  Association  of  U.  S.  and  Canada. 

— A.    P.    Dane,   B.   &   M.,   Reading.    Mass. 
Niagara  Frontier  Car   Men's  Association. — Gc.irce  A.  J.  Hochgrehe.  623 

Brisbane     Bldg.,     Buffalo.     N.     Y.        Meetings,     third    Wednesda'      i;i 

month,    Statler    Hotel.    Buffalo.    N.    Y. 
Railway   Storekeepers'   Association. — J.    P.    Murphy.    Box   C.   Collinwood. 

Ohio. 
Teaveiing   Engineers'    Association.— W.   O.    Thompson,   N.    Y.    C.   R.   R.. 

Cleveland,   Ohio.        ^ ._ 


GENERAL 

N.  Bell,  formerly  master  mechanic  of  the  Minnesota  and 
Iowa  divisions  of  the  Illinois  Central  with  headquarters  at 
Waterloo,  Iowa,  who  has  just  returned  from  military  service, 
has  been  appointed  to  the  same  position,  succeeding  O.  A. 
Garber. 

C.  H.  Dyson  has  been  appointed  fuel  agent  of  the  Balti- 
more &  Ohio — Western  Lines,  the  Dayton  &  Union  Railroad, 
and  the  Dayton  Union  Railway,  with  headquarters  at  Cin- 
cinnati, Ohio. 

A.  L.  Greburn,  assistant  superintendent  of  rolling  stock 
of  the  Canadian  Northern,  with  office  at  Toronto,  Ont.,  has 
been  appointed  general  fuel  agent  of  the  Canadian  National 
Railways,  with  office  at  Toronto. 

W.  F.  Kaderly,  general  superintendent  of  the  Georgia 
Southern  &  Florida,  the  Hawkinsville  &  Florida  Southern 
and  the  St.  Johns  River  Terminal,  has  been  appointed 
superintendent  of  motive  power  of  the  Southern  Railroad, 
Lines  East,  with  headquarters  at  Charlotte,  N.  C,  succeed- 
ing E.  C.  Sasser,  resigned. 

William  Gemlo,  master  mechanic  of  the  Minneapolis  & 
St.  Louis  at  Marshalltown,  Iowa,  has  been  promoted  to  su- 
perintendent of  motive  power  and  rolling  stock,  with  head- 
quarters at  Minneapo- 
lis, Minn.,  to  succeed 
G.  M.  Seidel.  Mr. 
Gemlo  was  bom  at 
Glasgow,  Canada,  on 
September  28,  1868. 
He  began  railway  work 
with  the  Minneapolis 
&  St.  Louis  as  a  loco- 
motive fireman  in  Sep- 
tember, 18  8  8,  and 
served  in  that  capacity 
until  October,  1896, 
when  he  was  promoted 
to  locomotive  engineer. 
In  June,  1907,  he  was 
appointed  roundhouse 
foreman,  and  two  years 
later  traveling  en- 
w.  Gemlo  gineer.       In     October, 

1913,  he  was  promoted 
to  master  mechanic  at  Marshalltown,  Iowa,  which  position  he 
held  until  his  recent  appointment  as  superintendent  of  motive 
power  and  rolling  stock. 

E.  E,  Ramey  has  been  appointed  superintendent  of  fuel 
and  locomotive  performance  of  the  Baltimore  &  Ohio, 
Eastern  Lines;  the  Coal  &  Coke;  the  Wheeling  Terminal 
Railroad;  the  Western  Maryland;  the  Cumberland  Valley, 
and  the  Cumberland  &  Pennsylvania  Railroad.  The  posi- 
tion of  supervisor  of  fuel  consumption  has  been  abolished. 
A  photograph,  and  a  sketch  of  Mr.  Ramey's  career  were  pub- 
lished in  the  Railway  Mechanical  Engineer  for  May,  1918, 
on  page  294. 

MASTER    MECHANICS    AND    ROAD     FOREMEN 
OF    ENGINES 

O.  A.  Garber,  master  mechanic  of  the  Illinois  Central  at 
Waterloo,  Iowa,  has  been  transferred  to  Memphis,  Tenn., 
succeeding  W.  H.  Watkins,  granted  a  leave  of  absence. 
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W.  B.  KiLGORE,  road  foreman  of  engines  of  the  Baltimore 
&  Ohio,  Western  Lines;  the  Dayton  &  Union  Railroad,  and 
the  Dayton  Union  Railroad,  with  office  at  Dayton,  Ohio, 
will  also  assume  the  duties  of  trainmaster  of  the  Wellston 
sub-division,  succeeding  W.  E.  Duffey,  who  has  been  trans- 
ferred. 

P.  T.  O'Neill  has  been  appointed  division  master 
mechanic  of  tlie  Chicago,  Milwaukee  &  St.  Paul  with  head- 
quarters at  Spokane,  Wash.,  succeeding  Fred  Lowert,  who 
has  been  transferred  to  the  St.  Paul  shops  at  Tacoma,  Wash. 
Mr.  O'Neill  was  formerly  superintendent  of  motive  power 
of  the  Idaho  &  Washington  Northern  at  Spirit  Lake,  Idaho, 
and  after  that  line  was  purchased  by  the  St.  Paul  he  was 
appointed  general  foreman  at  the  Spirit  Lake  shops  and 
later  transferred  as  general  foreman  to  the  Tacoma,  Wash., 
shops. 

CAR  DEPARTMENT 

George  W.  Ditmore,  assistant  master  car  builder  of  the 
Delaware  &  Hudson,  has  been  appointed  master  car  builder 
of  that  road,  the  Greenwich  &  Johnsonville,  the  Wilkesbarre 

Connecting      Railroad, 
^^^^^  and  the  Schoharie  Val- 

^^^^|Q^^  ley  Railroad,   with 

flJIB^^^^^  headquarters     at     Col- 

W:  ^9  onie,  N.  Y.    The  posi- 

tion of  assistant  master 
car  builder  has  been 
abolished.  Mr.  Ditmore 
was  born  on  February 
17,  1878,  at  Jennyn, 
Pa.,  and  was  educated 
in  the  high  school  of 
his  native  town.  He 
began  railway  work  on 
June  1,  1897,  as  a 
journal  packer  at  Car- 
bondale,  Pa.,  on  the 
Delaware  &  Hudson, 
and  later  served  as  car 
repairer.  One  year 
later  he  was  promoted 
to  car  inspector  and  served  in  various  other  capacities  in  the 
car  department.  In  March,  1902,  he  was  appointed  an  inter- 
change car  inspector  at  Green  Ridge  yard,  Scranton,  Pa.,  and 
then  served  as  foreman  of  car  inspectors  and  repairers  at  the 
same  place  and  at  Buttonwood,  Wilkes-Barre,  Pa.  On  De- 
cember 1,  1913,  he  was  transferred  to  Carbondale  as  shop 
foreman  and  about  four  years  later  he  was  promoted  to  divi 
sion  car  foreman  of  the  Pennsylvania  division.  Since  No- 
vember, 1918,  he  ser\'ed  as  assistant  master  car  builder  until 
his  recent  appointment. 

PURCHASING    AND    STOREKEEPING 

G.  W.  Alexander,  storekeeper  of  the  Central  of  Georgia, 
has  been  appointed  general  storekeeper  with  headquarters 
at  Macon,  Ga.  He  was  born  on  February  21,  1886,  at 
Senoia,  Ga.,  and  was  educated  in  the  high  schools.  He 
began  railway  work  in  1905,  as  a  receiving  clerk  in  the 
freight  agent's  office  of  the  Central  of  Georgia,  at  Atlanta. 
In  1907  he  was  appointed  ticket  agent  at  Bremen,  and  then 
to  1909  was  mechanical  clerk  to  the  general  foreman  at 
Cedartown.  From  1909  to  1912  he  held  different  clerical 
positions  in  the  division  storekeeper's  office  at  Macon,  and 
later  was  appointed  division  storekeeper  at  Cedartown.  He 
subsequently  served  as  division  storekeeper  at  Savannah,  and 
from  1914  to  April,  1918,  as  division  storekeeper  at  Macon, 
in  charge  of  the  Macon,  Southwest  and  Chattanooga  divi- 
sions on  the  same  road.  In  April,  1918,  he  liccanic  a.';sistant 
to    the    Southern    Regional    Purchasing    Committee    of    the 


G.    W.    Ditmore 


United  States  Railroad  Administration,  with  headquarters 
at  Atlanta,  Ga.,  and  now  returns  to  the  Central  of  Georgia 
as  general  storekeeper. 

J.  H.  Nichols  has  been  appointed  general  storekeeper  of 
the  New  York,  Chicago  &  St.  Louis  with  headquarters  at 
Cleveland,  Ohio. 

E.  A.  Workman,  storekeeper  of  the  Baltimore  &  Ohio 
Eastern  Lines,  with  office  at  Keyser,  W.  Va.,  has  been  ap- 
pointed storekeeper  of  the  Maryland  district,  with  head- 
quarters at  Camden  station,  Baltimore,  Md.,  succeeding  O.  V. 
McQuilkin,  deceased. 

C.  L.  Nash  has  been  appointed  division  storekeeper  of 
the  Mobile  &  Ohio  with  headquarters  at  Tuscaloosa,  Ala., 
succeeding  T.  S.  Edgell  who  has  been  transferred  to  other 
duties. 

W.  J.  Diehl,  general  storekeeper  of  the  Mobile  &  Ohio, 
with  headquarters  at  Mobile,  Ala.,  now  also  has  jurisdic- 
tion over  the  Gulf,  Mobile  &  Northern. 

Charles  \V.  Yeamans,  assistant  engineer  of  the  Chicago 
&  Western  Indiana,  has  been  appointed  purchasing  agent 
of  that  road  and  the  Belt  Railroad  of  Chicago,  with  head- 
quarters at  Chicago, 
succeeding  R.  Benson, 
transferred.  Mr.  Yea- 
mans  was  born  at  Ak- 
ron, Colo.,  on  August 
12,  1886.  He  began 
railway  work  on  May 
1,  1905,  as  a  clerk  in 
the  engineering  depart- 
ment of  the  Chicago, 
Burlington  &  Quincy, 
with  headquarters  at 
Chicago.  Two  years 
later  he  was  promoted 
to  chief  clerk  to  the 
engineer  of  track  eleva- 
tion. On  May  1,  1910, 
he  resigned  to  go  with 
the  Chicago  &  Western 
Indiana  in  charge  of 
the  field  construction 
office,  with  headquarters  at  Chicago.  During  the  construc- 
tion of  Clearing  yard  between  1913  and  1915  he  was  material 
agent,  having  full  charge  of  the  ordering  of  materials,  their 
inspection  and  distribution.  Later  he  became  chief  clerk 
in  the  engineering  department,  and  on  May  1,  1918,  was 
appointed  assistant  engineer  in  the  construction  department, 
which  position  he  held  until  December  1,  when  he  received 
his  appointment  as  purchasing  agent. 

FEDERAL   ADMINISTRATION    APPOINTMENTS 

A.  F.  DuFEY,  assistant  manager  of  the  Safety  Section, 
Division  of  Operation,  of  the  Railroad  Administration,  has 
been  appointed  manager  of  the  section,  succeeding  H.  W. 
Belnap,  deceased. 

F.  F.  Gaines  has  been  elected  chairman  of  the  Board  of 
Wages  and  Working  Conditions  of  the  Railroad  Administra- 
tion, succeeding  G.  H.  Sines,  and  A.  O.  Wharton  has  been 
elected  vice-chairman  succeeding  Mr.  Gaines,  in  accordance 
with  the  plan  of  rotation  in  office  every  six  months,  decided 
upon  at  the  time  of  the  organization  of  the  board. 

J.  C.  Turner  has  been  appointed  representative  of  the 
Division  of  Labor.  Mr.  Turner  will  be  assigned  to  conduct 
investigations  and  to  represent  the  Division  of  Labor  of  the 
Railroad  Administration  in  other  specific  matters  to  which 
he  may  be  assigned,  affecting  employees  of  the  railroads 
under  federal   control. 
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The  French  government  lins  conferred  ujion  Samuel  M 
Vauclain,  first  vice-president  of  the  Baldwin  Locomotive 
Works,  the  title  of  Chevalier  of  the  Legion  of  Honor. 

Ernest  Baxter  has  been  appointed  general  sales  manager 
of  the  Kansas  City  Bolt  &  Nut  Company,  with  headcjuarters 
at  Kansas  City,  Mo.,  succeeding  L.  L.  Middleton,  promoted. 

Edward  F.  Carry  has  resigned  as  chairman  of  the  Port 
Facilities  Commission  at  Washington  to  return  to  his  office 
at  Chicago  as  president  of  the  Haskell  &  Barker  Car 
Company. 

Harry  F.  Worden,  sales  manager  of  the  Bryant  Zinc  Com- 
pany, with  headquarters  at  Chicago,  died  in  that  cit)-  on 
January  14,  after  a  short  illness  brought  on  by  an  attack  of 
acute  indigestion. 

Alden  R.  Ludlow,  formerly  vice-president  of  the  Liquid 
Carbonic  Company  of  Chicago,  has  since  January  1,  1919, 
been  acting  as  second  vice-president  and  sales  manager  of  the 
Air  Reduction  Company,  Inc.,  New  York. 

Kenneth  C.  Gardner  has  been  appointed  assistant  manager 
of  sales  for  the  Central  district  of  the  Pressed  Steel  Car 
Company,  with  headquarters  at  Pittsburgh,  Pa.,  succeeding 
Henn,'  P.  Hoffstot.  who  has  resigned  to  become  president  of 
the  Koppel   Industrial  Car  &  Equipment  Company. 

Joseph  B.  Weaver,  vice-president  and  general  manager  of 
the  Harlan  &  Hollingsworth  Corporation,  Wilmington,  Del., 
has  been  appointed  vice-president  in  charge  of  the  manu- 
facturing department  of  the  Pullman  Company  with  head- 
quarters at  Chicago. 

A.  A.  Heller,  treasurer  and  general  manager  of  the  Inter- 
national O.xygen  Company,  New  York,  has  given  up  his 
active  managerial  duties,  and  Eugene  Schoen  has  been 
appointed  general  manager  for  the  company.  Mr.  Heller,  as 
treasurer,  continues  in  charge  of  the  financial  departments 
of  the  business. 

Edward  D.  Hillman,  secretary  and  engineer  of  the  Na- 
tional Railway  Appliance  Company,  New  York,  for  the  past 
two  years,  resigned  from  that  company  on  January  1,  and 
has  accepted  a  position  with  the  new  Consolidated  Steel 
Corporation,  165  Broadway,  New  York. 

Captain  George  A.  Post,  Jr.,  of  the  Ordnance  Department. 
U.  S.  A.,  has  received  an  honorable  discharge  from  the  mili- 
tary service  and  has  returned  to  the  service  of  the  Standard 
Coupler  Company,  as  assistant  to  the  president,  with  head- 
quarters at  30  Church  street.  New  York. 

John  C.  Kuhns  has  left  the  service  of  the  Oxweld  Railroad 
Service  Company  to  become  identified  with  the  Burden  Iron 
Company,  of  Troy,  N.  Y.,  as  manager  of  railroad  sales.  His 
headquarters  will  be  at  the  Railway  Exchange  building,  Chi- 
cago. Mr.  Kuhns  was  formerly  purchasing  agent  of  the 
Illinois  Central. 

Automatic  straight  air  brake  equipment,  developed  by  the 
Automatic  .Straight  Air  Brake  Company,  New  York,  is  now 
being  manufactured  by  the  American  Car  &  Foundry  Com- 
pany, for  both  passenger  and  freight  cars.  It  is  reported 
that  within  60  days  the  installation  of  these  brakes  will 
begin  on  freight  and  passenger  cars  in  regular  service. 

The  Vanadium-Alloys  Steel  Company  of  Pittsburgh  and 
Latrobe,  Pa.,  maker  of  high-speed  and  alloy  tool  steels,  has 
leased  commodious  offices  and  warerooms  at  566-568  West 
Randolph  street,  Chicago,  where  will  be  carried  a  large  stock 
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of  "Red  Cut  Superior"  high-speed  steel  in  all  the  standard 
sizes  and  shapes  of  bar  stock,  also  treated  bits  for  tool  holders. 

L.  L.  Body  has  been  appointed  manager  of  railway,  street 
railway  and  marine  sales  of  the  Gliddeu  Company,  Cleve- 
land, Ohio.  Mr.  Body  has  been  identified  with  paint  and 
varnish  interests  for  man_\-  years.  He  began  his  career  with 
the  Sherwin-Williams  Company  in  1902,  where  he  rose  to 
the  managership  of  railway  and  marine  sales  in  1912.  In 
1915  he  severed  his  connection  with  Sherw-in-Williams  to  be- 
come sales  manager  of  the  Master  Builders'  Company, 
Cleveland. 

William  T.  Lane  has  been  appointed  district  sales  man- 
ager of  the  Franklin  Railway  Supply  Company,  Inc.,  with 
offices  at  San  Francisco,  Cal.     Mr.  Lane  has  spent  his  entire 

business  career  in  the 
railway  supply  field. 
For  the  past  seven 
years  he  has  constantly 
been  in  touch  with  lo- 
comotive developraen'. 
On  leaving  college  he 
went  as  an  apprentice 
with  the  Franklin 
Portable  Crane  &  Hoist 
Company.  His  next 
position  was  as  drafts- 
man for  the  Franklin 
Railway  Supply  Com- 
pany, Inc.,  and  then 
chief  draftsman.  In 
1915,  he  was  made  me- 
chanical engineer  of 
this  company,  which 
position  he  held  at 
the  time  of  his  ap- 
jjointment  as  district  sales  manager,  as  noted  above. 

The  Westinghouse  'Electric  &  Manufacturing  Company, 
East  Pittsburgh,  Pa.,  is  planning  to  erect  several  new  build- 
ings at  Essington  (South  Philadelphia),  Pa.,  to  take  care 
of  turbine  an  delectric  generator  construction  work  that  this 
now  being  handled  at  East  Pittsburgh.  It  is  planned  to  build 
at  Essington  all  the  large  and  important  apparatus  manu- 
factured b)-  the  Westinghouse  Company,  and  it  is  probable 
that  in  the  future  a  building  will  be  erected  for  the  construc- 
tion of  electric  locomotives,  in  which  work  the  Westinghouse 
Company  co-operates  with  the  Baldwin  Locomotive  Works. 

Lieutenant  T.  W.  Jenkins,  U.  S.  N.  R.  F..  has  been  ap- 
jjointed  manager  of  railway  sales  of  the  American  Rolling 
ilill  Company.  Middletown,  Ohio.  Previous  to  the  entry 
of  the  LTnited  States  into  the  European  war,  Mr.  Jenkins  was 
in  charge  of  sales  of  castings  and  forgings  for  this  company. 
When  the  war  broke  out  he  was  given  indefinite  leave  to 
re-enter  the  navy,  from  which  he  had  resigned  in  1913. 
Lieutenant  Jenkins  served  as  an  engineering  officer  on  the 
navy  transports  throughout  the  war.  LTpon  cessation  of  hos- 
tilities he  was  relieved  from  active  duty  to  return  to  the 
commercial  field. 

W.  C.  Lincoln  has  been  appointed  engineer  for  the  Na- 
tional Railway  .\ppliance  Company,  New  York.  Mr.  Lincoln 
was  originall}'  employed  Ijy  the  .American  Locomotive  Com- 
pany at  Schenectady,  leaving  that  company's  service  to  enter 
Union  University.  After  graduation  and  the  completion  of 
the  General  Electric  Company's  test  course,  he  was  assigned 
to  special  railway  work  by  that  company.  Subsequently  he 
took  up  and  completed  the  engineering  extension  course,  after 
which  he  was  connected  for  some  time  with  the  consulting 
engineering  department.  Mr.  Lincoln  later  entered  the 
railway  engineering  department  and  in  1913  was  transferred 
to  the  General  Electric  Company's  Philadelphia  district  as 
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■commercial  engineer  in  the  railway  department,  after  which 
he  entered  tlie  service  of  the  Railway  Improvement  Company 
as  electrical  engineer. 

W.  C.  L.  Lamot,  of  Antwerp,  advises  that  he  is  about  to 
return  to  that  city  and  would  like  to  get  in  touch  with  any 
American  firms  w-ho  desire  to  establish  an  agency  in  Belgium. 
Mr.  Lamot  was  established  in  Antwerp  from  1907  until  the 
■outbreak  of  the  war  as  an  importer,  exporter  and  shipping 
agent  on  his  own  account  and  had  extensive  business  con- 
nections in  both  the  industrial  and  commercial  world.  Since 
1914  he  has  been  acting  as  general  merchant  and  commission 
agent  in  London,  supplying  many  Belgian  and  British  air- 
plane, munition  and  engineering  works.  To  facilitate  mat- 
ters he  has  given  the  Railu'ay  Mechanical  Engineer  a  list  of 
his  connections  as  w-ell  as  references.  His  present  address 
is  22  Northumberland  avenue,  London,  W.  C.  2. 

The  Grip  Nut  Company,  Chicago,  has  been  reorganized 
with  the  following  ofiicers:  Francis  H.  Hardy,  chairman  of 
the  board  of  directors;  William  E.  Sharp,  president;  Chester 

D.  Tripp,  vice-presi- 
dent; Herman  A.  Bras- 
s  e  r  t,  vice  -  president ; 
Truman  F.  Miller,  sec- 
retani'  and  treasurer. 
The  directors  of  the 
company  include 
Messrs.  Hardy,  Sharp, 
Tripp,  Brassert  and 
Thomas  G.  Deering. 
William  E.  Sharp,  who 
has  been  elected  presi- 
dent of  the  reorganized 
corporation,  began  his 
railway  career  as  an 
apprentice  in  the  car 
department  of  the  Erie 
in  April,  1889.  In 
October,  1892,  he  was 
promoted  to  general 
foreman  of  the  car  and 
locomotive  department  of  the  same  road,  with  headquarters 
at  Chicago.  He  left  the  Erie  in  1S9S  to  become  assistant 
5upermtendent  of  the  Armour  Car  Lines.  In  April,  1901, 
he  was  promoted  to  superintendent  of  those  lines.  He  re- 
signed that  position  in  1911  to  enter  the  railroad  supplv  busi- 
ness as  vice-president  of  the  Grip  Nut  Conipanv.  He  was 
elected  president  in  September,  1916,  and  became  president 
of  the  reorganized  corporation  in  November,  1918. 

The  Electro-Dynamic  Company,  of  Bavonne,  N.  J.,  which 
formerly  manufactured  the  electric  car  'lighting  equipment 
for  the  Consolidated  Railway  Electric  Lighting  i-  Equipment 
Company,  New  York,  has  bought  the  entire  stock  in  trade, 
assets,  good  will,  etc.,  of  the  latter  company,  and  will  con- 
tmue  to  manufacture  and  sell  the  "Axle  Light"  equipment 
formerly  sold  by  the  Consolidated,  together  with  all  repair 
parts  for  the  Consolidated  equipment  now  in  service  on  the 
railroads.  The  Electro-Dynamic  Companv  is  controlled  by 
the  Submarine  Boat  Corporation  and  is  known  in  the  railway 
field  as  the  manufacturer  of  the  Edco  interpole  motors  for 
railway  shop  use,  machine  tools  and  .'submarines.  A  separate 
department  of  the  Electro-Dynamic  Companv  has  been 
created,  known  as  the  axle  light  department,  to  handle  this 
work.  There  will  be  no  interruption  of  the  former  Consoli- 
dated business. ' 

Charles  H.  Wilson,  who  has  been  in  active  military  service 
in  France  as  a  lieutenant  of  engineers,  has  been  honorably 
discharged  from  the  armv  and  has  resumed  his  duties  as 
representative  of  Fairbanks,  Morse  &  Co.,  Chicago.  He  was 
one  of  the  survivors  of  the  U.  S.  SS.  "Lincoln,"  which  was 
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sunk  by  a  German  submarine  400  miles  off  Brest,  France, 
while  on  a  return  trip  to  the  United  States.  During  his 
service  with  the  American  Expeditionarj-  Forces  Lieutenant 
Wilson,  who  was  a  reserve  officer  prior  to  the  entry  of  this 
countr)-  in  the  world  war.  was  attached  to  the  British  tank 
corps  as  mechanical  officer  and  was  later  with  the  U.  S. 
tank  corps.  On  his  return  he  was  assigned  for  duty  in  the 
organization  of  tank  corps  units  here,  afterwards  being  on 
duty  with  engineer  replacement  troops.  Prior  to  his  entry 
into  military  service  Mr.  Wilson  was  located  in  Houston, 
Texas,  as  southwestern  representative  for  Fairbanks,  Morse 
&  Co.,  with  which  companj-  he  has  been  associated  for  14 
years.     He  will  now  make  his  headquarters  at  St.  Louis. 

The  Consolidated  Steel  Corporation,  formed  recently  to 
handle  the  export  trade  of  several  independent  steel  pro- 
ducers, has  opened  offices  in  the  City  Investing  building  at 
165  Broadway,  New  York.  E.  A.  S.  Clarke,  former  head  of 
the  Lackawanna  Steel  Company,  is  president  of  the  export 
concern.  The  other  officers  are  H.  H.  Barbour,  vice-presi- 
dent, formerly  of  the  Lackawanna  Steel  Company;  W. 
Hesselman,  secretary  and  controller,  and  A.  Van  Winkle, 
treasurer.  Mr.  Hesselman  was  controller  of  the  Lackawanna 
compan}-,  and  ilr.  Xan  Winkle  was  secretary  to  Mr.  Clarke 
when  he  was  at  the  head  of  that  concern.  The  traffic  man- 
ager is  William  Heyman.  formerly  foreign  freight  agent  for 
the  Delaware,  Lackawanna  &;  Western  Railroad.  The  inde- 
pendent steel  companies  represented  in  the  organization  are 
the  Bethlehem  Steel  Corporation,  the  Brier  Hill  Steel  Com- 
pany, the  Lackawanna  Steel  Company,  the  Lukens  Steel 
Company,  the  Midvale  Steel  Sc  Ordnance  Company,  the 
Republic  Iron  &  Steel  Company,  the  Sharon  Steel  Hoop 
Company,  the  Trumliull  Steel  Company,  the  Whitaker- 
Glessner  Company  and  the  Youngstown  Sheet  &  Tube  Com- 
]iany.  The  board  of  directors  of  the  new  export  company 
is  made  up  from  the  executives  of  these  companies. 

Nathaniel  M.  Rice  has  been  elected  a  vice-president  of 
the  Pierce  Oil  Corporation,  in  charge  of  lubrication,  with 
headquarters  at  420  Olive  street,  St.  Louis,  Mo.  The  man- 
agers of  the  railroad 
lubricating,  stationary 
engine  lubricating  and 
automobile  lubricating 
departments  will  report 
to  and  receive  instruc- 
tions from  Mr.  Rice. 
Mr.  Rice  was  formerly 
connected  with  the  St. 
Louis  -  San  Francisco, 
having  occupied  the 
position  of  purchasing 
agent,  and  later  that 
of  third  vice-president. 
He  was  lx>rn  Decem- 
ber 28,  186,3,  at  Rome 
Cit)',  Ind.,  received  his 
early  education  in  the 
public  schools  at  that 
place,  and  in  May, 
1887,  entered  railway 
service  as  a  brakeman  on  the  Gulf,  Colorado  &  Santa  Fe. 
He  served  in  various  capacities  in  the  transportation  and 
store  departments,  and  on  April  1,  1901,  he  was  made 
assistant  general  storekeeper  of  the  Atchison,  Topeka  & 
Santa  Fe  Coast  Lines,  which  connection  he  held  until  April 
1,  1903,  when  he  became  general  storekeeper  in  full  charge 
of  material,  fuel  and  stationery,  serving  the  entire  system 
In  November,  1913,  he  was  appointed  chief  purchasing 
agent  of  the  St.  Louis-San  Francisco,  with  headquarters  at 
St.  Louis,  Mo.,  and  in  September,  1916,  was  elected  third 
vice-president  of  that  road. 
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Catalogues 


Boiler  Tube  Cleaners.— A  general  catalogue,  X-4,  has 
been  issued  by  the  Lagonda  Manufacturing  Company, 
Springfield,  Ohio,  describing  in  detail  die  boiler  tube  clean- 
ers and  accessories  and  other  boiler  room  appliances  manu- 
factured by  this  company,  and  stating  the  work  for  which 
each  t)'pe  of  cleaner  is  best  adapted.  All  are  illustrated 
and  a  number  of  sectional  views  are  shown  with  the  parts 
named. 

Tool  Holders. — Tool  holders  manufactured  by  tlie  Gis- 
holt  Machine  Company,  Madison,  Wis.,  for  use  in  turret 
and  engine  lathes  equipped  with  turret  tool  posts,  are  illus- 
trated and  described  in  a  six-page  folder  issued  by  that  com- 
pany. Complete  dimensions,  sizes  and  prices  are  given. 
These  holders  were  designed  to  make  possible  the  use  of  worn 
down  tools  to  the  last  inch  or  so,  a  fact  which  is  of  im- 
portance with  the  prevailing  price  of  tool  steel. 

Graphite  Products. — The  United  States  Graphite  Com- 
pany, Saginaw,  Mich.,  has  published  general  catalogue  No. 
20,  which  gives  detailed  information  about  the  line  of  lubri- 
cating graphite,  greases,  paints,  etc.,  manufactured  by  this 
company.  It  also  includes  the  report  of  tests  made  by  the 
chief  eiigineer  of  the  Interborough  Rapid  Transit  Company 
of  New  York,  to  determine  the  efficiency  of  graphite  under 
actual  operating  conditions,  and  a  number  of  microphoto- 
graphs  and  curves. 

Electric  Int)ustrlu,  Trucks. — Three  types  of  electric 
industrial  trucks  designed  for  different  services,  including 
a  carrying  truck,  an  elevating  platform  truck  and  a  tractor, 
manufactured  bv  the  Buda  Company,  Chicago,  are  described 
in  its  bulletins,' 327,  328  and  329,  respectively.  These  give 
a  general  description  of  the  construction  and  specifications 
for  each  type,  as  well  as  illustrations  and  draw^ings.  Bulletin 
326  contains  a  brief  description  of  the  mechanical  features 
common  to  all  three  types. 

Mailet  Articulated  LocoMOTn'ES. — Record  No.  91, 
published  by  the  Baldwin  Locomotive  Works,  Philadelphia, 
Pa.,  is  devoted  to  a  non-technical  description  of  ^Mallet  ar- 
ticulated locomotives,  illustrated  with  two  sectional  draw- 
ings. Instructions  are  given  for  the  proper  handling  of 
these  locomotives,  as  w^ell  as  formulas  for  calculating  their 
tractive  effort.  The  booklet  also  contains  a  number  of  illus- 
trations of  various  locomotives  of  this  type,  botli  for  foreign 
and  domestic  roads,  with  their  dimensions  and  general  data. 

Rust  Pren-emtin'ES. — The  Dearborn  Chemical  Company, 
Chicago,  has  issued  a  booklet  entitled  "The  Prevention  of 
Rusting  or  Corrosion  of  Iron  and  Steel,"  for  the  purpose  of 
presenting  evidence  of  the  success  that  has  followed  tlie  use 
of  No-Ox-Id,  a  rust  preventive  developed  by  the  Dearborn 
Chemical  Company,  as  well  as  to  describe  other  Dearborn 
products,  including  Dearboline,  a  preparation  for  cleaning 
machined  parts  of  emery  or  grease,  Klean-Kleen,  for  use  in 
cleaning  metal  during  various  stages  of  manufacture,  and 
cutting,  quenching  and  drawing  oils,  etc. 

Iron  and  Steel  Products. — A  new  edition  of  the  Inter- 
state Blue  Book  has  been  published  by  the  Interstate 
Iron  &  Steel  Company,  Chicago.  This  book  contains 
204  pages  and  gives  complete  information  regarding  all 
Interstate  products.  Bars,  bands,  angles,  channels,  tees, 
flats  and  special  shapes  are  shown  with  sizes  listed  for  both 
wTought  iron  and  high  or  low  carbon  steel,  and  the  many 
other  products  of  the  company,  including  wire  and  wire 
products,  staples  and  rivets  are  fully  illustrated  and  de- 
scribed.   The  book  contains  the  National  Iron  and  Standard 


Steel  classifications  of  price  extras,  as  well  as  a  number  of 
weights  and  gages  and  other  valuable  information  con- 
veniently arranged  for  ready  reference.  The  alloy  and  spe- 
cial analysis  steels  from  the  South  Chicago  plant  are  also 
described. 

Turret  Lathes. — The  Gisholt  Machine  Company,  ISIadi- 
son.  Wis.,  has  issued  a  102-page,  734-in.  by  9J.4-in.  cata- 
logue, TLC-1,  describing  Gisholt  turret  lathes.  It  was  the 
purpose  in  preparing  this  catalogue  to  show  particularly  what 
kinds  of  work  these  lathes  w'ill  do.  It  contains  over  100  il- 
lustrations, including  a  number  of  close-up  views  of  the 
lathes  actually  at  work,  followed  by  22  pages  of  line  drawings 
showing  parts  which  are  successfully  finished  on  Gisholt 
lathes:  the  time  for  finishing  these  parts  is  given  under  each 
drawing.  A  general  description  of  the  machine  is  also  given, 
together  with  specifications  and  dimensions,  and  the  last  part 
of  the  book  is  devoted  to  standard  tools  for  the  lathes,  boring 
bars,  reamers,  tool  holders  and  chucks.  The  turret  on  car- 
riage and  gap  lathes,  as  well  as  the  motor  driven  lathes,  are 
illustrated  and  described. 

Westinghouse  Instrujients  -AND  Rel.ays. — The  West- 
inghouse  Electric  &  Manufacturing  Company,  Pittsburgh, 
Pa.,  has  issued  a  revised  edition  of  catalogue  3-B,  listing  and 
describing  Westinghouse  switchboard,  portable  and  precision 
instruments,  ammeter  shunts,  transformers  and  relays.  The 
catalogue  contains  104  pages,  8J-2  in.  by  12  in.  and  gives 
complete  information  about  each  instrument,  describing  the 
principle  of  operation  and  construction,  as  well  as  the  work 
to  which  the  instruments  are  especially  adapted.  Wherever 
possible  each  particular  type  of  apparatus  is  listed  on  only 
one  page  and  where  more  than  one  page  is  required,  the 
several  pages  are  confined  to  a  description  and  listing  of  only 
one  particular  type,  so  that  it  is  not  difficult  to  find  desired 
information.  Several  new  types  of  apparatus  are  listed  for 
the  first  time  in  this  edition. 

Tool  Steels. — The  Carnegie  Steel  Company,  Pittsburgh, 
Pa.,  is  now  offering  to  the  trade  a  new  line  of  electric  carbon 
tool  steels  made  in  five  grades,  containing  different  propor- 
tions of  carbon,  which  are  intended  for  utilization  in  the 
manufacture  of  tools  where  heretofore  alloy  steels  have  been 
used.  A  catalogue  has  been  issued  describing  these  steels 
and  presenting  practical  information  for  the  steel  user,  with- 
out going  into  an  extended  discussion  of  the  theories  of  heat 
treatment.  It  contains  a  chart  in  colors  of  heat  and  temper 
colors  which  is  a  direct  reproduction  by  color  photography 
from  test  pieces  heat  treated  to  the  temperatures  shown.  It 
affords  a  direct  comparison  by  the  blacksmith  in  the  shop 
whereby  it  is  possible  to  eliminate  the  effect  of  different  light- 
ing conditions.  Pages  devoted  to  reproduction  of  labels  of 
the  five  grades  also  specify  the  various  uses  for  each  differ- 
ent grade  of  steel,  and  permit  the  selection  of  the  proper 
grade  for  any  particular  use. 

"Under  FR.4iiE"  Car  Lighting  Equipment. — The  Safe- 
ty' Car  Heating  &  Lighting  Company,  2  Rector  street.  New 
York,  has  issued  a  2S-page  book  as  a  reference  for  the  man 
who  operates  "under-frame"  equipment.  It  is  called  Opera- 
tion of  Safety  "Under-Frame"  Car  Lighting  Equipment. 
The  object  of' the  book  is  to  state  briefly  and  concisely  the 
essential  points  regarding  the  installation  and  operation  of 
"under-frame"  d}-namos  and  type  F  regulators.  The  first 
part  is  given  over  to  such  subjects  as  installation  of  dynamo 
and  suspension,  lining  up  dynamo,  belt  lengths,  measuring 
of  belt  lengths,  application  of  belt  fasteners,  care  of  under- 
frame  suspension,  operation  of  Safety  type  F  dynamo  regula- 
tor, method  of  adjusting  automatic  switch  with  car  in  yards, 
etc.  The  latter  part  of  the  book  is  given  over  to  assembly 
and  detail  drawings  and  each  detail  part  is  numbered  and 
named.  The  book  is  complete  and  well  worth  the  attention 
of  anv  one  interested  in  car  lighting  equipment. 


Volume  93 


March,  1919 


No.  3 


CONTENTS 


EDITORIALS: 

The   Trying    Times    During    Readjustment 115 

Give    More    Attention    to    Lumber 115 

Coaling    Stations    Affect    Fuel    Consumption 115 

Wages    of    Railway    Sliop    Employees 116 

Piecework    Being    Abolished    in    Railway    Shops 116 

Dissatisfaction   with    Wage    Increases 117 

Present     Condition    of    Freight    Cars 117 

New     Books     118 

COMMUNICATIONS: 

Inadequate    Main    Boxes 118 

Safe    Limits    for    Welding    Truck    Side    Frames 


118 


GENERAL: 

Standard     Heavy    2-10-2    Locomotive 119 

The    Resistance    of    Materials 123 

Railroad     Administration     News 126 

The  Value  of   Insulation  and  Losses  in  B.  t.  u.'s 128 

A    Unified     Mechanical    Department 130 

Steam    vs.    Electric    Locomotives 133 

I.   C.    C.    Locomotive    Inspection   Report 135 

Standard    Equipment    Specialties 137 

CAR   DEPARTMENT: 

Lining   and    Floor    Racks    for    Cars    Handling    Perishable    Freight....  139 

Journal    Box    Packing 140 


Automobile    Cars   for  the    I.    C 141 

Shopping    Record    for    Passenger    Cars 145 

Freight    Car    Repair    Standards 147 

SHOP  PRACTICE: 

Improved    Key    Bolt   for    Parallel    Rods 149 

Railway     Women     Employees 240 

Interesting  Shop  Devices  at  Transcona 150 

Spot    Welding    Railroad   Tinware tjj 

When  the  Sewing  Circle   Failed  to  Make  Good '..'.'.'.'..'...'.'.'.  153 

A  Convenient  Stand  for  Air  Pumps 154 

Making    Mudring    Corners    Tight '.'..'/,  154 

Machining    Locomotive    Driving    Boxes jee 

Oxy-Acetylene     Safety     Precautions '.'•'.'.'.'.'.'.'.'.'.'..'.  160 

NEW  DEVICES: 

Kempsmith    MaximiUer .--. 

Roller     Bearing    Countershaft '  _ ,  g. 

Atlas   Safety   Guard   and   Third   Point   Support [[ igj 

GENERAL    NEWS: 

Notes     1  g. 

Meetings     and     Conventions '//_ jg- 

Personal    Mention     ,g- 

Supply   Trade    Notes '.'.'.'.'.'.'.'/.'.'.  167 


Catalogues 


170 


The  Trying  '^^^  ™^°  ^'^  supervisory  capacities  on 

_.        _     .  American  railroads  are  bein£r  put  to  a 

limes  During  ^^i  ui.  1.  ^jj 

test   by   what   may   be   considered   not 

Readjustment  necessarily  a  period  of  reconstruction, 

but  the  result  of  conditions  occasioned  by  the  war.  The 
manner  in  which  these  men  meet  these  new  problems  will 
show  the  stuff  they  are  made  of.  We  all  well  appreciate 
how  the  conditions  have  changed,  we  all  know  also  that 
certain  changes  must  come  if  railroading  is  to  be  conducted 
alcng  economic  lines.  It  is  the  broad  and  far-sighted  man 
who  sees  in  these  present  conditions  a  swing  of  the  pendulum 
towards  the  reactionary  and  who  will  foresee  its  return 
swing  towards  more  stable  and  logical  conditions.  The  war 
has  wrought  changes  in  old-time  methods  of  railroading, 
which,  under  ordinary  circumstances,  would  have  taken 
years  to  bring  about.  Some  of  these  changes  have  come  to 
stay,  others  have  not.  We  must  take  the  good  from  what 
has  come  and  learn  our  lessons  from  the  bad.  It  is  no  time 
to  give  way  to  discouragements  nor  to  have  a  spirit  of  hope- 
lessness. We  all  must  realize  that  what  is  fundamentally 
wrong  will  eventually  be  corrected,  and  everj-one  must  put 
his  shoulder  to  the  wheel  to  correct  the  wrong  and  to  further 
that  which  is  right.  Form  your  own  conclusions  as  to  what 
is  right  and  best  and  have  the  courage  of  your  convictions. 


different  specimens  from  the  same  species  of  wood  may  vary 
widely  considering  the  large  sums  the  railroads  spend  for 
lumber  for  use  in  cars,  the  scant  attention  that  has  been 
given  to  its  selection  and  to  methods  of  getting  the  max- 
imum service  from  the  material  is  remarkable. 

Often-times  some  of  the  common  practices  in  purchas- 
ing lumber  that  have  been  in  effect  for  years,  can  profitably 
be  changed.  For  example,  one  road  has  found  it  advisable 
to  specify  No.  1  common  for  sills,  even  though  it  is  neces- 
sary to  cull  out  almost  one-third  of  the  material  and  use  it 
for  sill  splices,  draft  timbers,  etc.  The  same  road  has  also 
found  that  by  reducing  the  customan,'  allowance  of  one- 
half  inch  for  finishing  on  sills,  side  plates  and  other  long 
timber,  about  eight  per  cent  is  saved.  These  instances  will 
serve  to  show  that  a  consideration  of  the  methods  of  buying 
timber  now  in  use  may  reveal  possibilities  for  effecting  con- 
siderable savings. 


Coaling  Stations 


The  conservation  of  fuel   is  a  matter 


Give  More 

Attentioo  to 

Lumber 


In  buying  steel,  the  railroads  specify 
within  the  narrow  limits  the  allowable 
percentage  of  impurities  and  the  phy- 
sical properties  required  and  tests  are 
conducted  to  insure  that  the  material  meets  the  specifications. 
Lumber,  on  the  other  hand,  is  usually  bought  without  any 
precautions  being  taken  to  insure  that  it  will  have  the  neces- 
sary strength  and  lasting  power,  although  the  properties  of 


Affect  *^'  °"  "'°^'  roads  is  handled  bv  the 

Fuel  Consumption  mechanical  department.  It  is  probably 
due  to  this  fact  that  the  greatest  atten- 
tion is  paid  to  methods  of  saving  through  improvements  in 
the  motive  power,  while  tlie  preparation  of  the  coal  and  the 
operation  of  the  fuel  stations  receive  only  passing  considera- 
tion. The  importance  of  the  proper  operation  of  fuel  sta- 
tions in  securing  the  economical  use  of  coal,  was  strikingly 
brought  out  at  a  recent  meeting  of  the  Western  Railway 
Club  by  J.  G.  Crawford,  who  presented  data  to  show  that 
if  the  plants  were  improperly  operated,  as  much  as  si.\  per 
cent  of  the  fuel  might  be  wasted. 

To  secure  tlie  best  grade  of  fuel  for  locomotive  sen'ice  as 
delivered  on  the  tender,  the  coal  loaded  at  the  mine  must  be 
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checked  to  insure  that  the  lump  and  screenings  are  well 
mi.xed,  the  metal  bottoms  of  the  coal  pockets  must  be  kept 
bright,  and  each  pocket  must  be  completely  emptied  ever}' 
few  days.  If  these  precautions  are  obseri-ed,  the  engines 
will  receive  a  fairly  uniform  grade  of  well  cracked  mine 
run  coal.  On  the  other  hand,  if  the  chute  pockets  are  not 
cleaned  thoroughly  and  systematically,  the  metal  bottoms 
will  become  rusty,  and  coal  will  accumulate,  with  the  result 
that  some  engines  will  receive  egg  coal,  others  cracked  mine 
run,  and  still  others  screenings. 

The  fuel  performance  under  the  latter  conditions  will  not 
be  as  good  as  if  the  engines  had  received  a  uniform  grade 
of  mine  run  coal.  Tests  conducted  at  the  University  of  Illi- 
nois, show  that  two  inch  lump  coal  is  98  per  cent  as  efficient 
as  mine  run,  and  that  two  inch  screenings  are  90  per  cent 
as  eflicient  as  mine  run.  It  would  make  no  difference  wliether 
the  two  inch  lump  and  two  inch  screenings  'were  obtained 
by  screening  mine  run  at  the  mine  or  whether  they  resulted 
through  separation  of  mine  run  at  the  coaling  station., 
Therefore,  under  the  first  assumed  condition,  the  efficiency 
of  the  coaling  station  would  be  100  per  cent,  and  under  the 
second  condition,  assuming  tliat  the  engines  received  one- 
half  the  time  two  inch  lump,  and  the  other  half,  two  inch 
screenings,  the  efficiency  would  be  only  94  per  cent,  or  the 
average  of  98  and  90  per  cent.  The  amount  to  be  saved 
by  closer  supen'ision  of  coaling  stations  will  not  average 
six  per  cent,  but  nevertheless  on  most  roads  it  will  be  found 
to  be  a  very  appreciable  item.  There  are  other  conditions 
that  make  it  advisable  to  give  close  attention  to  the  coaling 
plants.  There  will  be  more  delay  to  trains  and  more  engine 
failures  where  some  locomotives  receive  all  lump  coal  and 
others  all  screenings,  than  if  each  engine  received  a  uniform 
grade.  Furthermore,  the  gradual  o.xidation  of  accumula- 
tions of  mine  coal  which  have  remained  in  the  chute  undis- 
turbed for  some  time  may  cause  fires  due  to  spontaneous 
combustion. 


Wages  of 

Railway  Shop 

Employees 


The  Xew  York  State  Department  of 
Labor  issues  regularly  a  bulletin  re- 
viewing the  labor  situation  in  the  shops 
and  factories  of  tile  state.  A  statement 
of  the  average  weekly  earnings  in  December,  1918,  in  repre- 
sentative Xew  York  state  factories,  including  all  employees 
in  both  office  and  shop,  indicates  that  employees  in  car, 
locomotive  and  railway  repair  shops  are  among  the  very 
best  paid  shop  emplo}ees  in  the  state.  In  December, 
1918,  tiieir  average  weekly  earnings  amounted  to  $34.07 
as  compared  to  an  average  of  §23.18  for  55  industries. 
Only  one  other  class  of  emplo\ees,  those  engaged  in  the  manu- 
facture of  pig  iron  and  rolling  mill  products,  received  a 
higher  weekly  wage;  these  employees  earned  $37.97  a  week. 
Employees  in  the  boat  and  ship  building  establishments  re- 
ceived an  average  weekly  wage  of  $32.01  and  those  employed 
in  structural  and  architectural  iron  work  $30.21. 

It  is  of  special  interest  to  compare  the  conditions  in  De- 
cember, 1918,  with  those  of  December,  1914.  In  December, 
1914.  the  average  weekly  earnings  for  employees  in  car,  loco- 
motive and  railway  repair  shops  was  $14.34.  Employees  in 
11  other  industries  received  higher  wages.  For  instance, 
employees  in  factories  making  beverages  received  $18.58; 
miscellaneous  stone  and  metal  products,  $18.47;  automobiles, 
carriages  and  airplanes,  $18.07;  printing  and  book  making, 
$17.03;  pig  iron  and  rolling  mill  products,  $16.63  ;  boat  and 
ship  building,  S16.16;  structural  and  architectural  iron  work. 
$15.31 ;  flour,  feed  and  other  cereal  products,  $15.10;  slaught- 
ering, meat  packing  and  dairy  products,  $14.88;  drugs  and 
chemicals,  S14.S7;  paints,  dyes  and  colors,  $14.43.  The 
average  of  the  55  industries  under  consideration  was  $12.56. 
In  1915  the  railroad  shop  employees  averaged  $16.21  per 
■week  and  were  outranked  bv  nine  other  industries,  the  aver- 


age weekly  earnings  for  the  55  industries  being  $13.49.  In 
December,  1916,  the  average  earnings  for  the  railroad  shop 
employees  jumped  to  $19.28  as  compared  with  an  average  of 
$15.51  for  the  55  industries.  The  railroad  shop  emploj'ees 
were  outranked  by  only  three  other  industries,  the  best  paid 
workers  being  those  making  pig  iron  and  rolling  mill  prod- 
ucts who  received  an  average  weekly  wage  of  $21.76.  In 
December,  1917,  the  railway  shop  employees  advanced  to  an 
average  weekly  earning  of  $23.10  and,  as  in  1918,  were  out- 
ranked by  only  one  other  industry — pig  iron  and  rolling  mill 
products.  The  average  weekly  earnings  for  the  55  industries 
in  December,  1917,  was  $17.71. 

Doubtless  the  contrast  between  the  wages  received  by  rail- 
road shop  employees  and  employees  in  other  industries  is 
still  more  marked  in  other  parts  of  the  country  where  com- 
petition for  labor  is  not  so  great.  The  rates  for  railroad  shop 
employees  have  been  standardized  throughout  the  country 
and  there  are  undoubtedly  many  districts  where  these  em- 
ployees rank  as  the  very  highest  paid  employees  in  any  in- 
dustry. It  would  be  interesting  to  know  to  what  extent  this  is 
appreciated  by  the  railroad  shop  employees  themselves,  and 
whether  they  are  giving  adequate  returns  for  the  wages  re- 
ceived. If  not,  energetic  measures  should  be  taken  to  see 
that  they  are  thoroughly  instructed  in  their  tasks  and  suf- 
ficient supervision  should  be  provided  to  insure  a  full  day's 
work  for  a  full  day's  pay.  The  public  generally  has  watched 
closely  the  increased  wages  given  to  railroad  employees,  and 
it  will  look  to  these  employees  and  their  officers  for  increased 
efficiency  and  service. 


Piecework  Being 
Abolished  in 


One  of  the  last  acts  of  Director 
General  McAdoo  was  to  issue  an  order 
instructing  the  railroads  to  have  the 
Railway  Shops  shopmen  vote  as  to  whether  piecework 
should  be  retained  and  that  the  policy  of  the  shops  in  this  re- 
spect should  be  governed  by  the  will  of  "a  substantial  ma- 
jority." Having  at  the  beginning  of  1918  given  the  trade 
imions  entree  on  all  railroads  to  develop  their  organizations, 
and  later  encouraging  them  by  increasing  the  hourly  wage 
without  granting  a  corresponding  increase  in  the  piecework 
rate,  the  results  of  this  ballot  could  easily  Ije  predicted.  There 
is  probably  today  no  railway  shop  operating  under  the  piece- 
work system.  If  there  is  we  should  Ije  ven'  glad  to  know 
about  it.  The  New  York  Central  System,  on  which  the  piece- 
work system  had  been  successfully  operated  both  from  the 
standpoint  of  the  men  as  well  as  the  road,  has  discarded  it 
entirely.  The  employees  on  other  large  systems  likewise 
have  ruled  piecework  out  of  existence. 

There  is  not  a  reader  of  this  paper  but  will  appreciate 
what  the  discontinuance  of  piecework  means  to  output  and 
the  cost  of  repairs.  After  the  increases  of  Supplement  No.  4 
to  General  Order  No.  27  removed  the  incentive  for  the  men 
to  work  piecework  some  very  interesting  data  were  obtained. 
One  road  found  that  the  output  was  but  60  per  cent,  as  much 
per  man  as  before  the  supplement  went  into  effect  and  40 
per  cent,  as  much  work  was  being  turned  out  per  dollar  as 
before.  .Another  road  making  a  comparison  of  the  last  three 
months  of  1917  with  the  corresponding  period  in  1918  found 
a  decrease  of  28.5  per  cent,  in  the  car  department  in  the  actual 
earnings  of  the  men  based  on  the  piecework  rates  in  effect  in 
1917.  On  still  another  road  the  average  actual  piecework 
earnings  of  a  labor  committee  man  dropped  from  59  cents 
in  March.  1918.  to  24  cents  in  October  of  the  same  year,  for 
which  he  received  58  cents.  This  gives  an  indication  of  what 
has  been  done  in  decreasing  the  output  by  not  giving  the  piece- 
work rates  the  same  consideration  tiiat  the  hourly  rates  re- 
ceived. 

The  economic  value  of  a  man  to  the  world  at  large  is  gov- 
erned primarily  by  three  things;  namely,  ♦'.-  • —  ie  devotes 
to  increasing  the  world's  wealth,  the  diligc  •  .  :  which  he 
does  his  work  during  that  time  and  his    •'■■,   r/  ^s  in  per- 
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forming  it.  Under  the  hourly  rate  only  one  of  these  qualifi- 
-cations  is  required  of  the  worker — that  is,  the  time  he  puts 
into  his  occupation.  Piecework  on  the  other  hand  not  only 
demands  the  time  of  the  workman  but  provides  an  incentive 
for  diligent  work  performed  in  a  skilful  and  able  manner. 
Fundamentally,  therefore,  we  cannot  expect  as  large  an  out- 
put under  day  work  as  we  might  expect  under  piecework. 
The  incentive  for  increasing  the  output  of  a  man,  which  has 
been  removed  by  the  abolition  of  piecework,  can  to  some  ex- 
tent be  reclaimed  by  an  increase  in  the  supervision,  and  where 
labor  is  plentiful,  by  the  process  of  elimination  and  reorgan- 
ization for  the  purpose  of  getting  the  best  men  and  the  most 
diligent  workers  in  the  shop.  The  piecework  svstem  was  so 
generally  used  in  the  shops  of  the  railroads,  particularly  in 
the  car  department,  that  the  reorganization  and  re-education 
of  the  supervising  forces  is  necessary.  It  is  this  feature  that 
requires  the  most  careful  thought  by  the  railwa}-  manage- 
ments today.  Under  the  existing  conditions  the  workmanship 
•of  the  men  must  not  only  be  carefully  watched,  but  it  will  be 
necessary  to  see  that  they  give  a  full  day's  work  for  a  full 
•day's  pay.  There  is  no  use  crying  over  spilled  milk.  We 
;all  must  make  the  best  of  conditions  as  they  exist  and  the 
:successful  man  is  he  who  adjusts  himself  to  those  conditions 
and  makes  the  most  of  them.  Pitch  in  therefore,  recognize 
the  task  ahead  of  }ou  and  for  your  own  self  respect  meet  it 
and  make  the  most  of  it. 


Dissatisfaction         Several    anonymous   letters    have   been 

.  ,  sent  to  the  Rail-^av  Mechanical  Enei- 

with  ,  ,      -  .  * 

neer  by  our  readers  coramentmg  on  the 
Wage  Increases  injustices  that  have  been  occasioned 
Ijy  the  various  wage  orders  promulgated  by  Mr.  McAdoo 
during  his  year's  tenure  of  office  as  director  general  of  rail- 
roads. In  practically  every  case  these  letters  appear  to  con- 
tain true  facts,  but  we  cannot  use  them  as  it  is  against 
the  policy  of  this  publication  to  print  anonymous  communi- 
cations in  its  columns.  We  know  there  are  injustices,  many 
of  them,  but  injustices  must  be  expected  when  any  attempt 
is  made  to  solve,  along  theoretical  lines,  the  question  of  the 
compensation  of  railroad  labor  as  it  existed  in  1917.  The 
large  amount  of  overtime  worked  last  year  and  the  varying 
retroactive  periods  for  different  classes  accentuated  the 
inequalities  in  readjustments.  The  superi'ising  forces  were, 
to  use  the  "doughboy"  expression,  "out  of  luck,"  and  many 
of  them  when  the  shops  are  working  10  hours  a  day  will 
he  still  "out  of  luck,"  but  on  an  eig>t-hour  day  basis  there 
will  be  comparatively  few  instances  where  the  remuneration 
of  the  supervising  forces  will  be  out  of  proportion  to  the 
-mechanic.  For  instance,  at  68  cents  an  hour  a  mechanic 
working  eight  hours  a  day,  six  days  a  week,  will  average 
$141.44  per  month.  The  gang  foreman  at  a  rate  of  73 
cents  an  hour  will  receive  $152  per  month.  This  compares 
very  favorably  with  the  rates  paid  other  foremen,  these  rang- 
ing anywhere  from  $215  to  $350  a  month.  There  are  some 
glaring  inconsistencies,  however,  on  some  roads,  in  the 
case  of   the   roundhouse  foremen.     The   men,   receiving  68 

■  cents  an  hour,  are  required  to  work  only  eight  hours,  while 
the  foremen  receiving  between  $250  and  $275  per  month 
are  required  to  work  12  hours.  In  the  case  of  an  average 
wage  of  $265  per  month,  the  foremen  will  actually  be  work- 
ing at  an  hourly  rate,  based  on  'overtime  after  eight  hours, 
less  than  the  mechanics  under  theiv.  Even,-  one  will  ap- 
preciate the  importance  of  the  roundhouse  foremen's  duties 
and  the  "grief"  they  have  to  bear.  It  takes  a  particularly 
good  man  to  handle  the  job.  Where  are  the  railroads  going 
to  get  these   men   if   such    discrimin.itions   are   allowed   to 

■  exist? 

The  application  of  the  back  pay,  extending  back  to  Janu- 

ar)'   1,   for  the  workmen,   and   July  1,   for  the  supervising 

foremen,  has  caused  the  greatest  dissatisfaction.     In  one  in- 

.  stance  which  was  brought  to  our  attention  the  operator  of  a 


wrecking  train  crane  received  a  total  income  for  1918  of 
over  $4,000,  which,  of  course,  was  ccused  by  the  excessive 
overtime  he  put  in  during  that  year.  His  foreman  received 
less  than  $3,000  for  the  same  period,  and  if  the  same  over- 
time obtains  during  1919  the  crane  man  will  still  exceed  his 
foreman.  In  another  case  a  traveling  crane  operator  han- 
dling a  crane  over  seven  pits  drew  $1,100  back  pay.  while 
as  a  general  rule  foremen  received  less  than  half  that 
amount,  and  so  it  goes,  according  to  the  varying  retroactive 
periods.  Take  the  car  inspector:  Formerly,  at  35  cents  an 
hour,  with  a  12-hour  day  and  seven  days  a  week,  he  would 
average  $127  per  month.  With  his  increase  to  58  cents  and 
for  the  same  working  period  he  recei\"ed  $246  a  month,  but 
now  with  eight-hour  shifts  he  receives  an  average  of  $140 
a  month,  an  increase  of  $13  a  month. 

While  it  thus  seems  that  the  supervising  shop  forces  are 
prett)'  well  taken  care  of  on  an  eight-hour  day  basis,  except 
possibly  in  the  case  of  some  local  discrepancy,  it  would 
seem  from  what  we  have  been  able  to  determine  that  the 
master  mechanics  have  not  been,  perhaps,  treated  as  kindly. 
The  importance  of  their  position  should  not  be  underesti- 
mated. They  bear  the  responsiljility  of  providing  power  in 
proper  condition  for  the  operation  of  the  trains.  By  their 
most  loyal  support  and  work  was  the  excellent  record  of 
moving  trains  accomplished  last  year.  They  have  a  difficult 
and  tr\-ing  position  to  fill,  acting  as  the  intermediary'  between 
the  mechanical  and  transportation  departments  and  between 
the  officers  and  the  men.  It  is  by  their  efforts  and  tact 
that  interdepartmental  relations  are  properly  maintained. 
It  is  true  that  they  have  not  organized  as  have  the  shop 
men  and  many  of  the  foremen,  but  that  should  not  stand  in 
the  way  of  their  proper  recognition. 


Present  ^^"hile  the   genenil   statistics   available 

„     J.  .        ,  have  shown  a  gradual  improvement  in 

Condition  of  ii      u    j       j  -^      !•         u         j  i. 

the  bad  order  car  situation,  they  do  not 

Freiglit  Cars  ^^q^^^    jj^g    ^^^^^1    condition     of    the 

freight  cars  in  this  country.  In  fact,  it  has  been  stated 
that  freight  cars  are  in  a  very  bad  condition.  The  good 
record  in  the  number  of  cars  in  bad  order  is  due  primarily 
to  the  fact  that  during  the  past  year  every  effort  has  been 
made  to  keep  the  cars  running  and,  to  gain  this  end,  repairs 
have  been  made  which  might  come  under  the  head  of  tem- 
porary repairs.  Those  cars  requiring  heavy  repairs  have 
been  neglected  and  allowed  to  accumulate.  In  addition  to 
this  many  cars  reported  in  good  order  should  be  in  the 
repair  shop  receiving  a  general  overhauling.  This  hand-to- 
mouth  policy  has  been  carried  on  tor  so  long  that  a  vast 
amount  of  work  is  now  required  to  build  up  the  available 
freight  car  mileage  to  what  it  was  when  the  Railroad  Admin- 
istration took  over  the  roads  over  a  year  ago. 

With  the  cars  distributed  all  over  the  country  without  re- 
gard to  ownership,  as  was  the  case  last  )-ear,  it  has  been 
impossible  to  maintain  them  in  as  good  condition  as  for- 
merly. With  the  railroads  in  the  hands  of  private  owners 
and  with  the  car  service  rules  such  that  cars  reached  their 
home  roads  more  often,  it  was  possible  for  the  home  roads 
to  make  improvements  and  properly  repair  their  cars.  For- 
eign roads  without  the  necessary  repair  parts  are  obliged 
to  a  certain  extent  to  make  make-shift  repairs  in  order  to 
keep  the  cars  moving,  and  it  is  not  to  be  expected  that  the 
cars  will  be  maintained  as  well  as  when  they  are  on  the 
home  roads. 

H.  L.  Shipman,  equipment  inspector  of  the  Santa  Fe,  in 
a  paper  before  the  Western  Railv.ay  Clulj  recently  stated 
that  formerly  there  was  a  normal  percentage  of  from  35  to 
40  per  cent  of  the  box  cars  on  the  home  lines,  whereas  at 
the  present  time  this  percentage  has  fallen  as  low  as  from 
7  to  12  per  cent.  On  one  particular  road  in  tlie  east  this 
same  tendency  has  been  noticed,  but  the  figures  are  not 
quite  as  good.     For  three  years  prior  to  government  opera- 
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tiou  that  road  maintained  an  average  of  52  per  cent  home 
cars  on  its  lines,  whereas  under  federal  control  the  average 
was  only  14  per  cent.  During  the  same  three-year  period 
cars  repaired  were  distributed  about  equally  between  home 
and  foreign  cars.  During  1918  under  government  control 
only  22  per  cent  of  the  cars  repaired  were  home  cars  and 
78  per  cent  were  foreign  cars.  This  is  the  chief  reason  for 
the  cars  being  in  such  poor  condition. 

The  problem  now  is  to  get  the  cars  home  as  quickly  as 
possible  in  order  that  they  may  be  given  proper  attention 
and  repaired  according  to  the  standards  of  the  owning  lines. 
It  is  quite  important  that  this  be  done,  not  only  from  the 
standpoint  of  the  condition  of  the  cars  but  from  the  stand- 
point of  the  government  itself,  for,  according  to  law,  it  is 
responsible  for  returning  the  roads  to  their  owners  in  as 
good  condition  as  when  they  were  received.  Where  $50  to 
$75  has  been  spent  on  the  cars  in  order  to  get  them  off  the 
repair  track,  only  to  Ijecome  bad  order  again  within  a  week 
or  two,  anywhere  from  $400  to  $500  must  be  spent  to  put 
these  cars  back  into  first-class  condition.  The  wear  and 
tear  on  the  cars  has  been  very  hard  during  the  past  year 
because  of  the  congested  condition  of  the  railroads  and  the 
haste  with  which  the  cars  passed  through  classification  yards. 
Charges  of  careless  practices  in  switching  have  frequently 
been  made  and  an  enormous  amount  of  damage  has  been 
caused  by  such  practices,  all  of  which  must  be  repaired  be- 
fore the  car  situation  will  be  what  it  should  be.  Every  effort 
should  be  made  to  correct  such  practices. 

The  Railroad  Administration  realizes  the  necessity  of  get- 
ting the  cars  home  for  proper  attention  as  is  indicated  by 
Car  Service  Section  Circular  CS-53,  which  permits  the  short- 
routing  of  cars  home,  and  further  by  Circular  No.  27,  re- 
centlyissued  by  W.  T.  Tyler,  director  of  the  Division  of 
Operation,  which  states  that  the  present  conditions  with  re- 
spect to  car  supply  present  an  opportunity  for  a  relocation 
of  equipment  more  in  accord  with  ownership  than  has  been 
practicable  during  war  conditions,  under  which  each  unit 
has  been  used  with  the  sole  purpose  of  meeting  tlie  then 
existing  traffic  demands,  and  further,  for  providing  for  the 
return  to  the  owning  road  when  desired  for  rebuilding  or 
application  of  betterments,  cars  whicli  can  be  put  in  safe 
condition  for  movement  at  reasonable  cost.  With  these  cor- 
rective measures  taken  it  is  now  up  to  the  individual  roads 
to  get  the  cars  home  and  repair  them.  With  the  great  reduc- 
tion in  traffic  requirements  and  with  the  availability  of  cars 
for  repairs,  every  measure  should  be  taken  to  repair  them. 
There  should  be  no  retrenchment  in  the  purchase  of  material 
nor  in  the  working  hours  of  the  shop  until  the  car  situation 
has  materially  improved. 
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INADEQUATE  MAIN  BOXES 

To  THE  Editor: 

The  one  defect  more  than  any  other,  that  is  knocking  out 
the  heavy  power  on  the  railroads  of  this  country  today  is 
inadequate  main  bo.xes.  The  short  sighted  policy  of  equip- 
ping the  heavy  power  with  main  boxes  of  the  same  weight, 
size  and  bearing  as  the  rest  of  the  driving  boxes,  has  un- 
doubtedly been  a  serious  and  costly  mistake.  I  have  seen 
locomotives  just  out  of  the  repair  shop,  equipped  with  new 
machinery  and  driving  boxes,  develop  a  bad  pound  in  their 
main  boxes,  due  to  worn  shells,  in  less  than  four  months, 
making  it  necessary  to  renew  these  boxes  if  it  was  desirable 
to  keep  locomotive  in  first  class  condition.  You  can  not 
have  a  100  per  cent  locomotive  when  equipped  with  defective 
main  boxes.  There  can  be  no  reasonable  doubt,  that  if 
heavy  freight  locomotives  were  equipped  with  main  boxes 
of  a'  size,  weight  and  bearing  commensurate  to  the  power 
developed  in  the  c)'linder  of  the  locomotives,  they  would 
nm  as  long  without  renewal  as  any  other  driving  box.  The 
loss  in  efficiency;  the  cutting  out  of  tlie  rod  bushings;  the 
strain  on  the  entire  locomotive  as  well  as  the  cost  of  repairs, 
would  seem  to  demand  a  more  adequate  main  box.  In  fact, 
some  roads  have  already  begun  to  equip  heavy  power  with 
heavier  main  boxes.  J-  H.  Buck. 


SAFE  LIMITS  FOR  WELDING  TRUCK   SIDE  FRAMES 

To  THE  Editor: 

The  practice  of  electric  welding  car  castings  has  Ijecome 
quite  general  on  most  railroads  of  this  country  during  the 
past  two  or  three  years.  There  is  no  question  as  to  the  saving 
that  can  be  effected  by  this  process  but  there  is  a  question  as 
to  how  far  we  can  safely  go  with  the  electric  welding  of  car 
castings,  especially  truck  sides  and  truck  and  body  bolsters. 
Some  roads  are  limiting  the  welding  to  cracks  not  over  lyi 
in.  in  depth,  while  other  roads  are  welding  truck  frames, 
bolsters,  etc.,  that  have  been  entirely  broken. 

During  the  past  few  weeks  a  record  has  been  kept  of  the 
truck  frames  that  have  lieen  found  cracked  and  broken  under 
cars  arriving  at  our  Kent  shops   for  repairs.     The   sketch 

/I-3 


NEW    BOOKS 

Till  Slarrcll  Data  Book  for  Macliinisls.  By  H.  P.  Fairfield,  .T.  N.  Bethel. 
H.  H.  Edge  and  J.  C.  Spence,  collaborating  editors.  177  pages,  illus- 
trated, 4'A  in.  by  7  in.,  bound  in  leather.  Published  by  llie  L.  S. 
Starrett   Company,   Athol,   Mass.     Price   50  cents. 

As  the  title  of  this  book  implies,  it  is  a  compilation  of  data 
regarding  machine  shop  practice  and  the  materials  of  manu- 
facture, arranged  in  convenient  tabular  form,  to  enable  the 
machinist  to  finish  work  with  a  greater  degree  of  efficiency 
and  accuracy.  The  information  is  complete  and  covers  a 
wide  range  of  work  and  materials  used,  as  well  as  weights, 
measurements,  speeds,  etc.  Measuring  instruments  are  illus- 
trated and  their  uses  described.  It  was  the  aim  of  the  pub- 
lishers to  make  the  book  of  the  greatest  value  to  the  largest 
possible  number  of  practical  machinists  throughout  the  coun- 
try, and  the  four  editors  were  selected  not  only  because  of 
their  knowledge  of  machine  shop  work,  but  because  each 
represents  a  different  field  with  its  own  peculiar  problems  and 
methods.  Machinists  should  find  the  book  of  much  assist- 
ance in  their  everyday  work. 


Location    of    Fractures    in    Truck    Side    Frames 

shows  the  location  of  the  fractures  as  found  on  these  frames, 
covering  a  period  of  two  weeks.  A  total  of  36  frames  were 
found  either  cracked  or  broken.  The  one  frame  cracked  at 
point  B  had  been  previously  electric  welded;  the  workman- 
ship on  this  weld  had  been  improperly  performed  as  the  cast- 
ing was  not  chipped  before  the  welding  was  done,  the  welded 
metal  being  simply  applied  to  the  outside  of  the  casting  at  the 
fracture.  One  of  the  frames  which  failed  at  point  C  had 
also  been  previously  electric  welded  in  a  similar  manner. 
The  fractures  on  these  frames  varied  from  '/  in.  to  2  in. 
deep.  Only  a  few  frames  were  found  where  the  fracture 
extended  into  the  web  of  the  casting.  It  would  be  interest- 
ing to  learn  whether  other  roads  have  had  similar  trouble 
with  welded  side  frames.  W.  W^  W.^rner. 


Standard  Heavy  2-10-2  Locomotive 

Heaviest   Administration    Single    Unit   Type; 
Total  Weight  380,000  lb.,  Tractive  Effort  74,000  lb. 


THE  first  locomotive  of  the  Railroad  Administration's 
standard  heavy  2-10-2  type  was  recently  completed 
at  the  Brooks  Works  of  the  American  Locomotive 
Company  for  the  Chicago,  Burlington  &  Quincy.  This  loco- 
motive was  designed  on  the  basis  of  driving  axle  loads  of 
60,000  lb.  and  has  a  total  weight  on  drivers  of  29o,000  lb. 
The  total  weight  of  the  locomotive  in  working  order  is 
380,000  lb.  and  it  is  capable  of  e.xerting  a  calculated  maxi- 
mum tractive  effort  of  74.000  lb. 

The  design  of  this  locomotive  possesses  no  unusual 
features,  the  type  of  details  throughout  being  similar  to  those 
used  in  the  construction  of  other  standard  locomotives  which 


among  the  heaviest  or  most  powerful  2-10-2  locomotives 
which  have  been  built,  although  there  have  probably  been 
none  of  better  balanced  design  from  the  standpoint  of  boiler 
capacity. 

The  boiler  barrel  is  of  the  telescopic  type,  with  an  outside 
diameter  at  the  first  course  of  88  in.,  increasing  to  a  maxi- 
mum diameter  of  100  in.  There  are  three  courses,  the  middle 
one  of  which  is  conical;  the  third  course  is  113J4  ™-  in 
length  and  the  dome  is  located  on  this  course. 

The  firebox  includes  a  barrel  combustion  chamber,  the 
tube  sheet  of  which  is  60  in.  ahead  of  the  throat  sheet,  thus 
providing  for  tubes  20  ft.  6  in.  in  length.     The  firebox  is 


Longitudinal   Section   of  the   Standard    Heavy   2-10-2  Type    Boiler 


already  have  been  described.  Interchangeability  of  parts 
between  the  various  types  has  been  effected  wherever  stresses 
and  dimensions  would  permit.  The  relation  of  boiler 
capacity  to  the  cylinder  demand,  calculated  in  accordance 
with  Cole's  ratios,  shows  ample  boiler  capacity  both  as  to 
heating  surface  and  grate  area.  The  steam  generating 
capacity  is  104  per  cent  of  the  cylinder  demand  at  a  piston 
speed  of  1,000  ft.  per  minute;  the  size  of  grate  also  shows 
up  favorably,  the  ratio  being  102.3  per  cent. 

As  this  is  the  heaviest  single  unit  type  of  freight  loco- 
motive included  among  the  Railroad  Administration's  stand- 
ards it  is  of  interest  to  compare  it  with  a  number  of  other 
heavy  locomotives  of  the  same  type.  By  an  inspection  of 
the  table  it  will  be  seen  that  it  can  by  no  means  be  ranked 


fitted  with  a  brick  arch  carried  on  five  tubes  and  is  fired  by 
a  Hanna  mechanical  stoker.  Other  equipment  includes  the 
Franklin  butterfly  firedoor  and  power  gate  shaker. 

The  tube  sheet  is  laid  out  for  271,  2J^-in.  tubes  and  SO, 
Syi-in.  flues  for  a  50-unit  type  .4  superheater.  The  tubes 
are  spaced  ^  in.  apart  while  the  flues  are  one  inch  apart. 

The  general  features  of  the  frame  design  are  identical 
with  those  of  other  single  unit  standard  locomotives.  The 
cylinders  are  carried  on  a  single  front  rail  cast  integral  with 
the  main  frame,  and  a  Commonwealth  cradle  casting  is  spliced 
to  the  main  frames  just  back  of  the  rear  driving  pedestals. 

The  frames  are  six  inches  wide  and  have  a  maximum 
depth  of  top  rail  of  Sfg  in.  over  the  pedestal  jaws.  The 
minimum  depth  of  the  top  rail  is  seven  inches.     The  maxi- 
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mum  and  minimum  depths  of  the  lower  rail  are  55^  in.  and 
5  in.,  respectively.  The  front  rail  under  the  cylinders  is  six 
inches  wide  and  tapers  from  a  depth  of  12J4  in.  at  the  rear 
to  11  ^  in.  at  the  front  of  the  cylinder  fit. 
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The  Main   Crank   Pin  for  the   Railroad   Administration   Heavy  2-10-2 
Type    Locomotive 

The  driving  axles  have  journals  10  in.  in  diameter  by 
13  in.  in  length  with  the  exception  of  the  main,  the  diameter 
of  which  is  12J/2  in.     The  axles  and  driving  boxes  having 


is  of  the  constant  resistance  type  and  is  identical  with  that 
used  on  the  2-6-6-2  Mallet  type  locomotive.    A  number  of  the 

A    Comparison    op    Heavy    2-10-2    Type    Locomotives 

Road     

Year   built    

Tractive    effort,    lb 

Total    weight,    lb 

Weight    on    drivers,    lb 

Diameter  of  drivers,  in 

Cylinder  diameter  atjd  stroke  in. 

Sream  pressure,  lb.  per  sq.  in. 

Heating  surface,  total  evap., 
sq.     ft 

Heating  ■surface,  equivalent,* 
sq.     ft 

Grate  area,  sq.  ft 

Tractive  effort  x  diam,  driv- 
ers -T-  equiv.  heating  sur- 
face*      665.9  701.7  695.0      '    760.0 

Firebox  heating  surface  -¥- 
equiv.  heating  surface,*  per 
cent    6.3  5.2  5.0  SO 

Grate  area  -r-  volume  cylin- 
ders     3.3  3.1  3.2  3.4 


N.Y.O. 

U.S.Std. 

Pa.  Lines 

D.  &R. 

3.  Erie 

&  W. 

1918 

1918 

1916 

1916 

1916 

74.000 

80.900 

81,200 

83.000 

71.200 

380,000 

435.400 

428,500 

401,000 

353,500 

293,000 

351.300 

337,500 

335,500 

298,500 

63 

62 

63 

63 

57 

30x32 

30x32 

31x32 

31x32 

28x32 

190 

205 

195 

200 

190 

S.1S6 

4.725 

5,369 

4,959 

4.498 

7,001 

7.1S2 

7,362 

6,870 

6,009 

88.2 

80.0 

88.0 

94.8 

80.2 

5,4 
3.5 


*EquivaleTit   heating  surface 
times  the  superheating  surface. 


total    evaporative    heating    surface 


engine    truck    details,    including   the    center    pin,    pedestal, 
pedestal  crosstie,   swing  bolster,  swing  frame  and  link  are 
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Se,400  SS.SOO  60fi00  SS.SOO  eO.iOO  Sa.SOO  mtntn 

Wheel    Loading    Diagram    of  the   Standard    Heavy  Santa   Fe  Type   Locomotive 
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the  10-in.  journals  are  interchangeable  with  tho.se  of  the  same     also  identical  with  those  used  on  the  trucks  of  both  Mikado 
journal  size  on  other  standard  types  of  locomotives.     This      type  locomotives  and  the  light   Santa   Fe  type.      With  the 


f/SfuOs 

—2S^- >|< 20^"-  —  ->1< 20i.'- :^ 2S^t 

Cylinder    for    the    Standard    Heavy   Santa    Fe  Type   Locomotive 


includes  the  light  2-10-2  type  and  both  tlie  liglit  and  heavy  e.xception  of  the  radius  bar  these  details  are  also  U-sed  on  the 

Mikado  type  locomotives.     The  drawing  of  tlie  main  crank  light  Mallet  locomotive. 

pin  illustrates  the  type  of  pin  used  in  all  the  standard  loco-  The  trailer  truck  is  of  the  Cole-Scoville  t)'pe  and  as  a 

motive  designs.     The  engine  truck  under  these  locomotives  whole  is  not  interchangeable  with  any  other  class  of  loco- 
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motives.  The  frame,  however,  is  identical  with  that  used 
under  the  light  Santa  Fe  t\-pe,  both  Mikados  and  the  light 
Mallet  locomotives. 

The  cylinders  are  shown  in  detail  in  one  of  the  illustra- 
tions, and  are  typical  of  those  on  the  otlier  classes  of  single 
unit  type  engines.  They  are  30  in.  in  diameter  with  a  stroke 
of  32  in.  and  are  fitted  with  pistons  of  single  plate  dished 
section  similar  in  design  to  those  used  on  all  the  standard 
locomotives.  The  valve  chambers  are  designed  for  the  use 
of  14-in.  piston  valves.  As  on  the  other  standard  locomotives 
Hunt-Spiller  gun  iron  is  used  for  cylinder  and  valve  cham- 
ber bushings,  piston  and  valve  bull  rings  and  packing  rings, 
and  crosshead  shoes.  The  steam  distribution  of  these  loco- 
motives is  effected  by  the  Southern  valve  gear  and  the  loco- 
motive is  fitted  with  the  Lewis  power  reverse  gear. 

Among  the  principal  specialties  with   which  these  loco- 


',»i--"i-"t1-i^' 


The  combined  resistance  in  terms  of  grade  is: 

.6   -I-    (5  X  .04)    +    (1  X  .05)    =  .85  per  cent. 

At  the  intersection  of  the  ordinate  for  .85  per  cent  grade 
with  the  drawbar  pull  curve  for  20  m.  p.  h.  we  find  2,100 
tons  as  the  capacity  of  the  engine. 

The  clearance  and  wheel  loading  diagrams  were  prepared 
in  the  office  of  F.  P.  Pfahler,  chief  mechanical  engineer  of 
the  Division  of  Operation  of  the  Railroad  Administration. 


^Thmff/e  Stuffing  Bar 


Tonnage    Rating    Chart    Prepared    for    the    Standard    Heavy    2-10-2 
Type   Locomotive 


motives  are  equipped  are  Chambers  backhead  type 
Ashton  3J/2-in.   open  safety  valves,  Hancock  No. 
lifting  injectors.  Everlasting  blow-ofi  cocks,  Detroit 
lubricators,   Barco  flexible   pipe  joints  and   Radial 
and  Unit  safety  bar  between  the  engine  and  tender. 
The  tonnage  rating  diagram  was  prepared  and 
righted  by  H.  S.  Vincent.     The  curves  of  haulmg 
are  constructed  for  a  car  resistance  of  four  pounds 
The  chart  may  be  used  for  any  other  car  resistances 
verting  them  into  terms  of  grade  as  follows: 


1  lb.     car    resistance     

1    deg.     curve     uncompensated 


.05  per 

.04  per 


271,  Slt'Tubfs    £0,  S^'fli/es 

Half  Elevations  of  the  Back  Boiler  Head  and  Front  Tube  Sheet  and 
Half  Section  Through  the  Combustion   Chamber 

The  weights  showTi  on  the  wheel  loading  diagram  are  actual. 
Other  data  and  dimensions  for  this  locomotive  are  as  follows: 


General  Data 


Gage   . . 

Service 

Fuel    .  . 

Tractive 

Weight 

Weight 

Weight 

Weight 


ft.  S'/i  in. 
. . .  Freight 
. .  .Bit.   coal 

.74.000  lb. 


i,r"^icing-o;de;;:;;;;;:;;::: 38o.ooojb. 

on    drivers    oosm    h 

on    leading    truck     ?l1m    h 

on    trailing   truck =  8.500  lb. 


—122 j--^-/ 

"  Runnin^8oards_ 


-ise- 


■1 


throttle, 
13   non- 
six-feed 
buffers 

is  copy- 
capacity 
per  ton. 
by  con- 


cent grade 
cent  grade 


For  example,  find  the  tonnage  capacity  of  the  locomotive 
at  20  m.  p.  h.  on  .6  per  cent  grade  combined  with  five-degree 
uncompensated  curve  and  with  a  train  resistance  of  five 
pounds  per  ton. 


Clearance   Diagram   of  the  Standard    Heavy  2-10-2  Type  Locomotive 

Weight    of    engine    and    tender    in    working    order .586  100  1b. 

Wheel    base,    driving ^   "•  *  '.?• 

Wheel  base,  total    • V^  f,   Vflii    S' 

Wheel  base,  engine  and  tender 82   it.    10/5   in. 

Ratios 

Weight  on  drivers    -i-   tractive  effort 4.0 

Total  weight  -^   tractive  effort ,■•;••■•,■■■;. V  "m iic'o 

Tractive  Iffort   X    diam.   drivers   -^   equivalent  heating  surface   665.9 

Equivalent  heating  surface*    -^    grate  area... r      ■.■''''    ', A 

Ffrebox   heating  surface    -^    equivalent  heating  surface,'    per   cent .6.1 

Weight   on   drivers    ^    equivalent  heating  surface    4i.» 

Total  weight  -h-  equivalent  beating  surface     ■i^V'„    it 

Volume  both  cylinders VV. «?  » 

Equivalent  heating  surface*  -^  vol.  cylinders ^03-| 

Grate  area  ~  vol.  cylinders •*•' 

Cylinders 
,. ,    ,  Simple 

D;aieierandVtroi.e::::,:;:::::::::::::: ^o  in.  by  32.  .n. 
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Valves 

1^'"'^     Piston 

Diameter     14   in 

Greatest    travel    '. . 7  in 

Steam  lap Vi   in 

Exhaust  clearance    Line  'and  line 

Lead  in  full  gear 3/I6  in, 

IVhecls 

Driving  diameter  over  tires 63  in. 

Driving  journals,  main,  diameter  and  length 12  J^  in'.' by' 13  in! 

Driving  journals,    others,    diameter  and   length 10   in.    by    13  in. 

Engine  truck  wheels,   diameter 33  in 

Engine    truck,    journals    qU    in.  'by  *  12.  in! 

Trailing  truck  wheels,   diameter 43  in. 

Trailing    truck,    journals     9'  in.'  by    14  in! 

Boiler 

^*/'^ Con.  wagon  top 

Working  pressure    190  lb.  per  sq.  in. 

Outside  diameter  of  first  ring 88  in 

Firebox,  length  and  width 132j^' "in. 'by  "96l4   in! 

rirebox   plates,    thickness Sides,    back   and    crown    Ig    in.;    tuoe,    Vi   in. 


Firebox,   water  space    Sides  and  back,  5  in. ;    front.  6  in. 

Tubes,  number  and  outside  diameter ...271 — 2J4   in. 

Flues,    number  and   outside   diameter ■. 50 5j4  in. 

Tubes  and  flues,  length    20   ft     6  in 

Heating    surface,    tubes    3.258    sq.    ft! 

Heating    surface,    flues 1 ,469    sq.    ft 

Heating    surface,    firebox    429    so'    ft. 

Heating  surface,  total    5. 156   sq.    ft. 

Superheater    heating    surface 1,230  sq    ft. 

Equivalent  beating  surface*    7  001    sq     ft 

Grate  area   88.2  sq".  ft! 

Tender 

Ta"k    Water  bottom 

,^;"."»e    Cast   steel 

)Y,V^Y    V- 206,1 00  lb. 

Wheels,    diameter    22  in 

Journals,  diameter  and  length 6  in    by   11  in* 

Water  capacity 12,000  gal! 

Coal  capacity  je  tons 

'Equivalent    heating    surface    =    total    evaporative    heating   surface    +    1.5 
times    the   superheating  surface. 


The  Resistance  of  Materials 

The  Effect   of   Sudden   or  Abrupt   Changes  in  the 
Section  on   the    Distribution   of   the    Unit   Stresses 

BY  G.  S.  CHILES  AND  R.  G.  KELLEY 
I 


IN  the  testing  of  sample  or  test  pieces  of  material  for  the 
purpose  of  determining  its  various  properties  such  as  tensile 
strength,  etc.,  it  has  long  been  recognized  by  engineers  that 
the  actual  stretch  or  extension  of  the  test  specimen  as  well 
as  the  value  obtained  for  its  ultimate  strength  is  affected  to 
a  considerable  extent  by  its  general  form  or  contour.  It  is 
also  quite  generally  understood,  that  in  pulling  specimens  in 
a  testing  machine,  it  is  of  prime  importance  to  maintain  a 
truly  axial  pull,  since  otherwise  an  undesirable  bending 
stress  is  set  up  which  affects  to  a  greater  or  lesser  degree  the 
results  obtained.  These  facts  have  become  more  in  evidence 
as  the  use  of  the  extensometer  or  strain  gage  has  gradually 
become  more  extensive;  two  strain  gages  attached  to  the 
opposite  sides  of  a  test  bar  often  exhibit  a  considerable 
variation  in  readings  due  to  the  presence  of  a  bending  stress. 
As  a  general  rule  these  facts  have  been  recognized  and 
accepted  merely  as  a  characteristic  feature  of  the  testing  of 
materials  and  have  not  been  taken  into  consideration  or 
put  into  practical  application  to  any  great  extent  in  the  act- 
ual design  and  construction  of  members  employed  in  engi- 
neering structures  and  machines.  As  a  matter  of  fact,  this 
time-honored  practice  of  applying  values  determined  from 
tests  upon  specimen  bars  whose  form  is  such  that  thev  will 
offer  the  maximum  resistance,  to  the  design  of  actual  details 
admits  of  more  or  less  inaccuracy  and  may  be  entirely  mis- 
leading as  regards  results  desired,  since  the  form  which 
offers  the  maximum  resistance  can  seldom  be  utilized.  When, 
however,  it  is  desired  merely  to  make  comparisons  of  the 
relative  resistances  of  different  materials,  the  employment  of 
test  bars  of  such  form  provides  a  convenient  means  of  ob- 
taining accurate  data. 

The  object  of  this  article  is  to  review  brieflv  some  of  the 
data  relative  to  the  effect  of  abrupt  changes  of  section  under 
"static"  and  "dynamic  tests"  which  has  already  been  pre- 
sented by  various  authorities  and  also  to  submit  the  results 
of  some  additional  experiments  dealing  with  this  phase  of 
engineering  science  which  were  carried  out  by  the  writers. 
While  these  experiments  were  not  performed  with  such  a 
degree  of  exactness  as  to  permit  of  the  derivation  of 
formulae  or  laws,  it  is  hoped  the  results  will  contribute  in 
some  small  degree  to  the  store  of  information  relative  to  this 
subject  by  visualizing  the  mechanics  of  stress  distribution. 


It  is  customary  in  designing  members  in  which  there  are 
sudden  or  abrupt  changes  of  section  such  as  bars,  plates,  etc., 
having  drilled  or  punched  holes,  threaded  bolts,  or  members 
similar  to  those  shown  at  a,  b  and  c  in  Fig.  1 ,  to  employ  as 
the  working  value  of  the  fibre  stress  the  value  for  the 
average  fibre  stress  determined  by  dividing  the  axial  load 
in  pounds  by  the  minimum  cross-sectional  area  expressed  in 
terms  of  square  inches.  This  practice  is  based  upon  the 
assumption  that  the  distribution  of  stress  is  uniform  through- 
out the  section.  However,  for  values  up  to  the  elastic  limit 
of  the  material,  a  point  which  is  considered  by  some  en- 
gineers to  represent  the  maximum  desired  range  of  stress,  the 
stress  is  not  uniformly  distributed  over  the  cross  section'  but 
IS  considerably  greater  at  some  points  thereof  than  at  others 
especially  at  parts  which  embody  a  rapid  change  of  form 
such  as  a  cross  section  immediately  adjacent  to  the  edge  of 
a  hole  or  to  a  boss  or  a  shank.  This  non-uniform  distribu- 
tion of  stress  also  occurs  in  irregular,  curved  or  abrupt  sec- 
tions or  surfaces.  Due  to  the  fact  that  the  intensity  of  the 
stress  IS  greater  at  the  edge  of  a  restricted  area,  the  material 
at  that  point  will  be  stressed  beyond  its  elastic  limit  at  a 
lower  value  of  the  total  load  than  would  be  the  case  were  the 
change  from  the  larger  to  the  smaller  section  made  more 
gradual  and  less  abrupt. 

EFFECT   OF   GENERAL   FORM   ON   ULTIMATE   STATIC   STRENGTH 

In  the  case  of  good  test  specimens  of  ductile  materials 
such  as  WTOught  iron  and  mild  steel,  the  flow  of  metal  pre- 
ceding rupture  and  causing  local  contraction  of  section  often 
extends  longitudinally  over  a  distance  of  from  six  to  eight 
times  the  diameter  or  width  of  section.  The  process  of  fail- 
ure under  a  static  test  is  a  gradual  one  due  to  the  progressive 
breaking  do«Ti  of  the  material  as  the  maximum  stress  is 
transmitted  from  point  to  point  upon  the  vieldin"  of  the 
metal  under  the  increasing  load  thrust  upon  i't  bv  the  failure 
of  the  metal  at  some  other  part  of  the  cross  section  to  with- 
stand the  stress  to  which  it  is  subjected.  In  the  case  of  steel 
the  part  of  the  cross  section  which  is  subjected  to  the  greatest 
stress  intensity  will  yield  first,  throwing  a  portion  of  its  load 
upon  the  material  in  the  remaining  portions.  As  the  par- 
ticles successively  fail  the  load  upon  the  remaining  particles 
IS  continually  increased  in  amount  and  the  process  of  fail- 
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ure  gradually  becomes  accelerated.  As,  under  similar  con- 
ditions, the  same  action  takes  place  in  members  other  than 
test  specimens,  this  explains  why  in  some  instances  members 
in  which  the  length  of  reduced  sections  are  short  as  compared 
to  the  transverse  dimensions  require  a  greater  load  to  cause 
failure  under  a  static  test  than  members  having  similar 
reduced  sections  which  have  a  greater  ratio  of  length  to 
transverse  dimensions.  The  process  of  metallic  flow  becomes 
more  difficult  as  the  length  of  the  reduced  section  is  short- 
ened and,  in  general,  the  value  of  the  breaking  load  is  in- 
creased. 

The  importance  of  the  size  of  the  test  piece  has  long  been 
recognized  and  is  usually  specified  so  as  to  afford  a  fair  com- 
parison of  results. 

The  foregoing  will  explain  why  it  is  desirable  when  conven- 
ient to  specify  that  the  form  of  the  specimen  bars  which  are 
to  be  submitted  for  static  tests  shall  be  such  that  the  length 
of  the  test  section  is  not  less  than  from  eight  to  ten  times 
the  greatest  transverse  dimension  and,  in  the  case  of  bars 
having  enlarged  ends,  that  the  change  of  section  shall  not 
be  abrupt.  Although  due  consideration  is  usually  given  to 
the  form  of  the  specimen  and  the  effect  of  its  general  form 
upon  the  values  determined  by  the  static  test,  these  features 
are  frequently  disregarded  in  the  actual  design  and  fabrica- 
tion of  the  various  members  which  are  to  constitute  the  struc- 
ture or  the  machine. 

A  common  instance  of  this  may  be  found  in  the  case  of 
riveted  joints,  where  the  metal  left  between  the  holes  .is 
usually  subjected  to  tensile  stress.  It  has  actually  been  de- 
termined by  experiment  that  the  metal  in  these  sections  will 
support  a  greater  load  per  square  inch  of  cross-sectional 
area  under  static  test  than  a  full  section  elsewhere  in  the 
same  specimen,  which  is  of  sufficient  length  to  permit  of 
free  local  flow.  Kennedy  in  a  report  on  riveted  joints  before 
the  Institute  of  Mechanical  Engineers*  produced  evidence 
to  the  effect  that  the  tensile  strengtli  of  a  strip  of  mild  steel 
plate  in  which  a  number  of  holes  had  been  drilled  might 
reach  a  value  as  high  as  1 2  per  cent  greater  than  that  of  an 
undrilled  strip.  Where  the  holes  are  punched  instead  of 
drilled  it  appears  that  the  remaining  metal  adjacent  to  the 
holes  is  greatly  weakened.  It  is  distorted  and  overstrained 
by  the  shearing  action  and  is  rendered  less  capable  of  plastic 
deformation  due  to  the  hardening  effect  of  the  overstrain. 


the  two  statements,  •'will  support  a  greater  load"'  and  "will 
fail  under  a  smaller  load,"  it  should  be  remembered,  dealt 
respectively  with  ductile  material  which  had  not  been  over- 
strained, and  with  material  which  had  been  overstrained  by 
punching  the  holes,  thus  acting  more  like  non-ductile  ma- 
terial. In  the  case  of  ductile  materials,  although  the  first 
deformation  will  take  place  at  those  localities  where  a  re- 
striction of  sectional  area  occurs,  i.  e.,  the  edge  of  a  hole, 
an  edge  adjacent  to  a  boss,  or  an  enlargement  of  sectional 
area,  rupture  under  static  test  will  be  apt  to  occur  at  some 
cross-section  other  tlian  that  having  the  greatest  stress,  for 
the  reason  that  at  or  near  this  cross-section  the  contraction 


The  hardened  portion  thus  receives  an  undue  proportion  of 
the  stress  and  the  strip  will  fail  under  a  smaller  load  than 
it  would  were  the  stress  uniformly  distributed  over  the  cross- 
section.  This  is  a  case  of  ductile  and  non-ductile  material 
in  the  same  cross-section. 

The  ultimate  strength  of  members  having  irregular  or 
abrupt  sections  under  a  static  test  becomes,  tlien,  in  a  meas- 
ure a  function  of  the  ductility  of  the  material.  For  non- 
ductile  materials  such,  for  example,  as  cast  iron,  fracture 
will  occur  at  or  near  the  minimum  section  as  a  result  of  the 
unequal  distribution  of  stress.     In  the  preceding  discussion 

•Sec  Proceedings  of  the  Institute  of  Mechanical  Eninnecrs.   188I-1885. 
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of  sectional  area  which  precedes  rupture  is  prevented  to  a 
considerable  extent  by  the  projecting  sections  of  the  member. 
The  tensile  strength  is  reckoned  on  the  original  area  of 
the  test  piece  and  not  on  the  final  area  at  the  point  of 
fracture.  If  we  would  term  the  tensile  strength  based  upon 
the  original  area  the  nominal  tensile  strength  and  the  real 
tensile  strength  the  value  obtained  by  using  the  area  at  the 
moment  of  fracture,  then  the  difference  between  the  nominal 
and  the  real  tensile  strength  would  depend  upon  the  re- 
duction in  area.  If  we  could  prevent  the  test  specimen  from 
contracting,  we  would  raise  the  nominal  tensile  strength  and 
this  is  really  what  happens  in  a  perforated  bar  or  one  having 
an  abrupt  change  of  section.  Since  only  ductile  materials 
have  an  appreciable  contraction  of  area  the  above  applies 
onlv  to  ductile  material.  In  non-ductile  or  only  slightly  duc- 
tile material  the  perforated  strip,  when  pulled  in  a  testing 
machine,  will  usually  break  through  the  hole  and  the  total 
pull  will  equal  the  product  of  the  net  area  of  the  section  by 
tlie  tensile  strength  of  the  metal. 

It  should  be  remembered  that  the  test  pieces  under  discus- 
sion above  have  a  non-uniform  stress  distribution  due  to 
their  generally  irregular  or  abrupt  form.  In  the  ductile 
material  plastic  deformation  w-ould  take  place  and  cause  a 
uniform  stress  distribution  but  this  is  prevented  or  retarded 
by  the  irregular  form.  In  the  non-ductile  material,  there 
being  practically  no  plasticity  or  local  flow  the  stress  dis- 
tribution does  not  become  uniformly  distributed  and  the 
particles  soon  start  to  fail  at  the  high  stress  point.  This  is 
more  of  a  progressive  break  as  explained  above. 

ST.\TIC  TESTS  AND  ACTUAL  SERVICE  TESTS 

As  regards  the  action  of  materials  when  subjected  to  those 
tests  which,  for  convenience,  we  will  style  dynamic,  or  tests 
in  which  the  specimen  is  subjected  to  the  action  of  inter- 
mittent forces  whose  frequency  of  application  varies  more  or 
less  rapidlv   with   time,  the   results  are  somewhat   different. 
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Materials  whose  properties  as  determined  by  ordinary  static 
tests  may  indicate  that  their  use  is  entirely  justified  yet  fail 
or  otherwise  prove  unsatisfactory  in  actual  service. 

Wohler,  in  his  classical  experiments,  clearly  demon- 
strated that  loads  which  were  sufficient  to  produce  only  a 
moderate  amount  of  permanent  set  even  when  allowed  to 
remain  in  action  for  an  indefinite  period  of  time,  would 
eventually  cause  failure  if  applied  and  removed  at  frequent 
intervals.  He  furtlier  found  that  by  alternately  applying 
loads  of  opposite  sign,  such  as  alternating  a  tension  load 
with  a  compression  load,  the  period  of  time  required  for  fail- 
ure was  shortened. 

The  e-xperiments  of  Wohler  and  others  show  that  a  steel 


Hole  Fitf«d  with  Pin. 
Fig.  4 


bar  having  an  ultimate  strength  of  60,000  lb.  per  sq.  in., 
if  loaded  from  zero  to  40,000  lb.  will  probably  break  after 
a  few  thousand  applications.  If  the  upper  limit  is  reduced 
5,000  lb.,  so  that  the  load  varies  from  zero  to  35,000  lb., 
the  bar  will  withstand  a  much  larger  number  of  load  appli- 
cations; if  this  range  of  stress  is  reduced  5,000  lb.  more, 
say  from  zero  to  30,000  lb.,  it  may  take  several  million  repe- 
titions to  cause  failure  and  if  loaded  from  zero  to  25,000  lb. 
it  will  perhaps  last  indefinitely.  If  tlie  stress  varies  from 
25,000  lb.  to  40,000  lb.  per  sq.  in.  the  bar  will  also  last 
indefinitely.  Similar  steel  subjected  to  a  stress  which 
changes  from  16,000  lb.  compression  to  16,000  lb.  tension 
will  fail,  but  if  the  stress  changes  from  14,000  lb.  compres- 
sion to  14,000  lb.  tension  the  piece  will  probably  stand  an 
indefinite  numlier  of  repetitions. 

It  is  evident,  then,  that  the  strength  of  a  material  as  de- 
termined by  an  ordinarj-  static  test  is  but  one  of  several  prop- 
erties which  may  be  essential  to  meet  actual  service  require- 
ments and  it  is  by  no  means  a  correct  indication  of  the 
ability  of  such  materials  to  resist  shocks  or  alternating  loads.' 
Thus  while  mcmljers  having  aljrupt  changes  of  general  form, 
such  as  bolts  and  especially  bolts  with  rolled  threads,  fre- 
quently fail  under  static  loads  at  sections  other  than  at  the 
root  of  threads,  in  service  failures  which  are  brought  about 
by  gradual  deterioration  of  the  metal  known  as  "fatigue," 
fracture  usually  occurs  at  those  localities  in  which  there  is 
a  sudden  reduction  of  sectional  area  and  under  loads  lighter 
than  would  be  necessary  to  produce  failure  in  a  static  test. 

Static  tests  of  arch  bar  trucks,  when  carried  to  failure, 
almost  universally  result  in  shearing  the  journal  box  bolts. 
In  actual  service  failures  it  is  the  bottom  arch  bar  which 
almost  always  fails,  in  the  majority  of  cases  at  the  lower 
radius  near  the  column  casting,  although  occasionally  it 
fails  at  other  sections  and  a  few  failures  occur  in  the  top  arch 
bar.  Many  railway  men  with  years  of  experience  testify 
they  have  never  known  of  a  case  of  the  journal  box  bolts 


actually  shearing  in  service,  yet  if  the  static  tests  were 
accepted  as  indicative  these  bolts  are  the  very  parts  that 
should  be  strengthened. 

STRESS   DISTRIBUTION  IN  TENSION   MEMBERS 

The  effect  upon  the  stress  distribution  across  the  section  of 
a  tension  member,  of  a  hole  drilled  through  the  member  has 
been  carefully  investigated  by  several  authorities.  The  stress 
diagram.  Fig.  2,  represents  graphically  the  results  obtained 
by  Preuss  *  in  the  course  of  an  investigation  relative  to  the 
effect  of  a  punched  hole  upon  the  stress  distribution  across 
the  section  of  a  flat  bar.  The  hole,  of  diameter  D,  was 
centrally  located,  and  the  tension  was  exerted  along  the 
vertical  axis  of  the  bar  of  width  h.  The  ordinates  under  the 
curved  line  eg  represent  the  stresses  at  any  point  across  the 
section  of  the  bar.  Preuss  ascertained  that  the  maximum 
stress,  which  occurs  at  the  edge  of  the  hole,  is  not  materially 
affected  by  the  magnitude  of  the  diameter  of  the  hole  and 
that  it  is  from  2.1  to  2.3  greater  than  the  value  obtained  for 
it  on  the  assumption  of  uniform  stress  distribution  through- 
out the  section  most  weakened  by  the  punched  hole.  He 
also  found  that  the  minimum  stress,  which  occurs  at  the  outer 
edge  of  the  bar,  decreases  as  the  diameter  of  the  hole  is  in- 
creased. 

Professor  Croker  and  Lieutenant  W.  A.  Scoble  of  the 
Royal  British  Navy,  have  investigated  (1)  the  stress  distri- 
bution across  the  section  of  a  tension  member  having  a 
drilled  hole,  (2)  the  stress  distribution  when  the  hole  in  the 
tension  member  was  fitted  with  a  pin,  and  also  (3)  the  stress 
distribution  when  the  load  was  applied  through  the  pin. 

Figs.  3,  4,  5  and  6  are  reproduced  from  a  paper  on  "The 
Design  of  Pin  Joints  Based  on  Ultimate  Strength"t  by 
Lieutenant  Walter  A.  Scoble,  R.  N.  V.  R.,  which  appeared 
in  Engineering,  London,  April  20,  1917.  In  Fig.  3  case  (1) 
is  illustrated,  a  plate  tension  member  of  one  inch  width  hav- 
ing a  0.25-in.  hole  drilled  at  the  center  of  its  width.  The 
intensities  of  the  stresses  across  the  narrow  section  of  the 
test  specimen,  indicated  by  the  line  oo  tlirough  the  center  of 
the  hole,  are  plotted  from  oo  as  a  base.     The  longitudinal 
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Case   2. 
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Fig.  6 


stress  on  the  section  oo,  that  is,  the  tension  in  the  same  di- 
rection as  the  pull,  is  indicated  by  the  curve  /t  at  the  right 
of  the  hole.  The  stress  at  right  angles  to  the  longitudinal 
stress,  is  denoted  by  the  curve  ft,  at  the  left. 

Instead  of  the  uniform  distribution  of  stress  usually  as- 
sumed in  such  cases  by  the  designer,  the  stress  intensity  is 
variable  across  the  section  and  increases  from  the  edge  of  the 
plate  to  the  edge  of  the  hole,  where  it  may  reach  a  value 
three  times  as  great  as  the  stress  intensity  at  the  edge  of  the 

•Experiments  on  Distribution  of  Stresses  in  Punched  Flat  Bars,  Zeits  des 
V'ereins  Deutsches  Tngenieurc.   Vol.   56,   No.   44. 
tPapci  read  at  the  Institution  of  Naval  Architects.  M^rch  28.  191". 
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plate.  For  the  ratio  of  this  maximum  stress  to  the  mean 
value  of  the  stress  across  the  entire  section  tliey  find  that 
their  results  for  one  central  hole  may  be  expressed  as 


Maximum  stress 


mean  stress  C  +  I 

where  C  is  the  ratio  of  the  plate  width  to  the  hole  diameter. 

The  value  of  the  longitudinal  stress  on  a  normal  section 

of  the  plate  at  any  distance  I  from  the  center  of  the  hole 

might  otherwise  be  stated  as 


/ 


2     \       ;-         /•  / 


where  /  is  equal  to  the  mean  value  of  tlie  stress  over  the 
entire  width  of  the  plate  and  r  is  the  radius  of  the  hole. 
From  the  above  it  will  be  noted  that  at  the  edge  of  the  hole, 
where  r  equals  one,  the  longitudinal  stress  is 


the  hole  than  before  and  becomes  zero  at  the  edge  of  the 
plate.  The  radial  compression  due  to  the  pressure  of  the 
pin  on  the  plate,  /or  below  oo,  is  much  more  intense,  decreas- 
ing to  zero  in  this  case  at  the  lower  edge  of  the  plate.  The 
tangential  stress,  ft,  below  oo,  from  the  edge  of  the  pin  to  the 
lower  edge  of  the  plate  is  like  tliat  across  a  section  of  a  beam, 
in  that  near  the  hole  the  plate  is  in  compression,  changing  to 
tension  about  one-fourtli  of  the  way  down  from  the  hole. 

In  all  the  above  examples,  such  as  a  tension  member  with 
hole,  or  plate  fitted  with  pin  the  stress  distribution  was  very 
unequal  and  the  stresses  of  greatest  intensity  were  localized 
at  the  region  near  the  hole. 

(To  be  continued) 
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or  three  times  the  mean  value  of  the  stress  over  the  entire 
width  of  plate. 

The  longitudinal  stress  is  accompanied  by  a  stress  at  right 
angles,  having  a  value  which  ma)'  be  expressed  as. 


(r)         2        \F  I'      J 


At  the  edge  of  the  hole,  where  r  and  I  are  each  equal  to 
unity,  the  radial  stress  is  zero. 

In  the  course  of  an  investigation  of  this  phenomenon  Prof. 
Croker  and  Lieutenant  Scoble  carried  out  a  series  of  tests 
upon  a  bar  one  inch  in  width  and  0.186  in.  in  thickness  and 
perforated  with  a  drilled  hole  whose  diameter  was  gradually 
increased  for  each  test.  The  load,  in  each  case,  was  100 
lb.  and  the  results  obtained  are  presented  in  Table  I. 


Diameter  of 
hole  at 
Test  No.  center  uf  bar,  in. 

1  A 

2  ^A 

3  Vi 

4  H 

5  'A 


Table  i. 

Stress  va 

ues  in  lb. 

persq. 

in. 

f(i) 

f 

f(.b) 

549 

584 

1,470 

547 

620 

1,560 

568 

724 

1,770 

570 

86S 

1,850 

613 

1,03S 

2,040 

f  f(i)    =  stress  at  a  long  distance  from  centre  of  hole. 

J  f  =  mean  value  of  stress  over  entire  width  of  section. 

[  fCob)  =  stress  at  the  eclee  of  the  hole. 

In  Fig.  4  a  tension  specimen  similar  to  the  one  shown  in 
Fig.  3  was  used  except  that  the  central  hole  was  fitted  with 
a  pin.  This  specimen  was  then  subjected  to  pull  as  in  the 
previous  test.  The  longitudinal  tension,  through  the  section 
oo  was  very  similar  to  that  found  in  the  specimen  with  the 
hole  not  fitted  with  a  pin.  The  pull  on  the  plate  caused  the 
plate  to  press  on  the  pin  and  tlie  radial  stress  at  right  angles 
to  the  longitudinal  stress  was  changed.  Near  the  pin  the 
plate  is  now  in  compression  changing  to  tension  a  short  dis- 
tance out.     Compression  is  shown  below  oo.  tension  above. 

In  Figs.  5  and  6  the  tension,  instead  of  being  caused  by  a 
pull  on  the  test  specimen  as  in  the  two  previous  cases,  was 
due  to  a  load  applied  to  the  j4-in.  pin.  In  Fig.  5  the  pin 
was  small  compared  to  the  breadth  of  the  plate  and  a  con- 
siderable amount  of  overlap  (0.7-in.)  was  allowed.  The 
longitudinal  tension  or  axial  tension,  /t  above  oo,  across  the 
narrow  section  oo  varies  still  more  than  in  the  previous  cases. 
The  section  directly  below  the  hole  was  also  investigated  and 
a  very  intense  compression,  /",  was  found  where  the  pin 
pressed  on  the  plate.  This  compression  diminishes  rapidly 
as  the  distance  from  the  edge  of  the  hole  increases,  disap- 
pearing at  about  half  way  from  the  edge  of  the  hole  to  the 
edge  of  the  plate.  The  tangential  stress,  /t,  below  oo,  or  the 
stress  parallel  to  oo  is  not  ver\'  high  in  this  case. 

In  Fig.  6  the  diameter  of  the  hole  is  greater  compared  to 
the  breadth  of  the  plate,  the  plate  in  Fig.  6  being  only  0.75 
in.  wide  as  against  one  inch  in  Fig.  5.  The  amount  of  the 
overlap  is  also  less,  being  0.25  in.  The  axial  tension,  /i 
above  oo,  across  the  narrow  section  is  greater  at  the  edge  of 
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Additions  to  the  payroll  of  the  railroads  in  1918,  largely 
as  tlie  result  of  wage  increases  ordered  by  the  director  gen- 
eral, are  now  estimated  at  approximately  $642,000,000,  or 
about  37  per  cent.  This,  however,  is  tlie  total  increase  in 
the  payroll  and  is  affected  to  some  extent  by  the  change  in 
the  number  of  employees.  All  of  the  increases,  however, 
were  not  in  effect  for  the  full  year  and  the  total  on  a  yearly 
basis  is  estimated  at  $810,000,000,  not  including  the  per- 
spective large  increase  for  the  train  service  employees. 

OVERTIME  NOT  CONSIDEEED  AS  SALARY 
Interpretation  No.  9,  relating  to  general  order  No.  27, 
gives  a  decision  on  the  following  question:  If  an  employee 
covered  by  the  provisions  of  general  order  No.  27  and  sub- 
sequent wage  orders  issued  by  the  director  general  in  connec- 
tion therewith,  whose  salary  is  $250  or  less  per  month,  is 
required  to  work  overtime,  and  in  a  given  month  his  total 
wage,  including  overtime,  amounts  to  more  than  $250,  is 
it  the  intention  to  restrict  his  earnings  per  month  to  $250? 

The  decision  is  that  overtime  is  not  to  be  considered  as 
salar}-. 

PIECE  WORK  BEING  ABOLISHED 

In  accordance  with  instructions  issued  by  Director  General 
McAdoo  just  before  he  left  Washington  the  shop  employees 
on  the  various  roads  voted  on  the  question  of  the 
abolition  of  the  piece-work  system.  As  a  result  of  the  vote 
piece  work  has  been  discontinued  on  the  Pennsylvania  lines, 
east  and  west,  Philadelphia  and  Reading,  Baltimore  &  Ohio, 
Delaware,  Lackawanna  &  Western,  Cumberland  Valley, 
Long  Island,  New  York  Central,  Norfolk  &  Western,  Chi- 
cago, Burlington  &  (Juincy,  Michigan  Central,  Lehigh  Val- 
ley, Erie,  Chesapeake  &  Ohio,  and  Central  of  New  Jersey. 
The  Railroad  .\dministration  is  following  a  policy  of  reduc- 
ing the  shop  hours  at  many  places  where  there  is  a  surplus 
of  labor  in  preference  to  laying  off  men,  and  the  Pennsyl- 
\-ania  shops  at  Harrisburg  and  Altoona,  and  shops  on  the 
Baltimore  &  Ohio,  Hocking  Valley  and  other  roads  in  the 
Eastern  region  have  been  placed  on  a  40-hour  week  basis. 
While  the  number  of  employees  has  been  reduced  at  various 
sliops  on  many  roads,  there  is  still  a  shortage  of  men  on  a 
large  number  of  roads,  and  efforts  are  being  made  to  trans- 
fer men  from  places  where  there  is  a  surplus  to  where  there 
is  a  demand  for  them.  It  is  stated  that  places  are  being 
made  for  all  returning  soldiers  and  that  in  some  cases  they 
are  replacing  inexperienced  men  employed  during  the  war. 

CARS    TO   BE    RELOCATED    IN   ACCORDANCE    "WITH    OWNERSHIP 

W.  T.  Tyler,  director  of  Division  of  Operation,  has  issued 
Circular  No.  27,  which  states  that  present  conditions  with 
respect  to  car  supply  present  an  opportunity  for: 

(a)  Relocation  of  equipment  more  in  accord  with  owner- 
.ship  th.'n  has  been  practicable  during  war  conditions,  under 
which  each  unit  has  been  used  with  the  sole  purpose  of 
meeting  the  then  existing  traffic  demands. 

(b)  Providing  to  a  greater  extent  for  use  by  the  owner  of 
equipment  of  its  accepted  standards. 
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(c)  Providing  for  the  return  to  the  owning  road  when 
desired  for  rebuilding  or  application  of  betterments,  cars 
which  can  be  put  in  safe  condition  at  reasonable  cost. 

To  accomplish  the  above,  regional  directors  are  instructed 
to  direct  federal  managers  and  all  concerned  in  the  proper 
handling  of  cars  in  accordance  with  the  following,  without 
abandoning  the  principle  of  common  use  of  cars: 

1.  In  general,  cars  should  be  loaded  to  or  in  the  direction 
of  the  home  road.  This  will  not  apply  to  cars  under  di- 
rection of  the  Refrigerator  and  Tank  Car  Department  of  the 
Car  Service  Section  at  Chicago,  or  those  under  direction  of 
the  Eastern  Railroads  Coal  Car  Pool  at  Pittsburgh. 

2.  The  Car  Service  Section  will,  as  may  be  agreed  upon 
with  regional  directors,  relocate  equipment  according  to  own- 
ership by  regions  so  far  as  practicable. 

3.  The  regional  directors  will  then  relocate  the  same  cars 
on  the  basis  of  ownership  so  far  as  practicable. 


UNITED  States  Railroad  Administration 

DIRECTOR  GENERAL  OE  RAILROADS 
OlVltlOH  OF  OPLRtllON-MECHAhllCJkL  DEPARTMENT 
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New   Form   for   Reporting   Conditions  of   Locomotives 

4.  Any  railroad  will  accept  its  own  equipment  em|)ty  at 
any  junction  point. 

5.  Any  cars  already  placed  on  storage  tracks  because  of 
surplus  will  not  be  moved  so  long  as  relocation  orders  placed 
as  provided  in  paragraphs  numbered  2  and  3  can  be  filled 
from  other  available  supply;  or  as  may  be  specially  directed. 

6.  When  roads  desire  to  rebuild  their  cars,  regional  direc- 
tors should  make  application  through  the  mechanical  depart- 
ment of  the  Railroad  Administration,  and  upon  its  approval 
the  Car  Service  Section  will  authorize  the  owners  to  call  upon 
holding  roads  (as  determined  from  car  records)  for  the 
return  of  the  cars  in  such  numbers  and  at  such  times  as 
their  shop  operaations  require.  These  cars  are  to  be  moved 
on  billing  stating  the  authority  and  that  they  must  not  be 
diverted. 

7.  In    carrying   out   the   policies   here    indicated    caution 


should  be  observed  by  regional  directors  so  as  not  to  bring 
about  burdensome  empty  car  mileage. 

The  Car  Service  Section  in  Circular  CS-53  has  issued 
the  following  instructions:  When  the  terms  of  Division  of 
Operation  Circular  20  or  Revisions  thereof,  movement  of 
freight  equipment  to  the  home  road  is  requested  by  proper 
mechanical  department  officer  such  equipment  shall  be 
promptly  billed  and  moved  to  owners  via  direct  routes.  The 
full  routing,  including  junctions,  must  be  shown,  billing  to 
carry  the  following  notation:  "Billed  via  short  route.  Au- 
thority Division  of  Operation  Circular  20,  revised,  and  Car 
Service  Section  Circular  CS-53.     Not  to  be  diverted."     The 

Standard  Locomotives   Delivered  to   February  22,   1919 

Alaliama   &  W.    Point  &  Wcslern  Ry. 

'if   .Ma 2  0-8.O  American 

.\tlanlic    Coast    Line S  0-6-0  American 

Baltimore    &    Oliio 96  Light                2-8-2  Baldwin     ^ 

Belt   Railway  of  Chicago 5  Light              2-10-2  American 

Boston   &   Albany 10  Light              2-10-2  American 

Central   af  New  Jersey. 10  0-6-O  American 

10  Heavy              2-8-2  American 

Chesapeake    &    Ohio 15  2-6-6-2  American 

Chicago  &  Alton 10  Light               2-8-2  American 

Chicago  Junction    14  0-6-0  American 

Chicago  &  Eastern  Illinois IS  Light               2-8-2  American 

S  Heavy           2-10-2  American 

Chicago;    Burlington    &    Quincy HI  Heavy            2-10-2  American 

Chicago    Great    Western 10  Light                 2-8-2  Baldwin 

.:  fl-6-O  American 

Chicago,    Indianapolis   &   Louisville...            5  Light                2-8-2  American 

Chicago,    Milwaukee    &    St.    Paul 50  Heavy              2-8-2  American 

Chicago,   Rock  Island  Ji  Pacific 10  0-6-0  American 

Cleveland,    Cincinnati,    Chicago    &    St. 

Louis     25  Light                2-8-2  Baldwin 

Duluth,    Missabe   &   Northern 10  Light              2-10-2  American 

El    Pas.!   &    Southwestern 5  Heavy              2-8-2  .'^imerican 

Erie    16  0-8-0  American 

IS  Heavy             2-8-2  American 

1  Heavy  2-10-2  American 

Grand  Trunk  Western 16  Light                2-8-2  American 

Grand    Trunk    24  Light                2-8-2  American 

4  0-6-0  American 

I-ake  Erie  Si  Western IS  Light  2-8-2  Baldwin 

Lehigh    &    Hudson    River 4  Light  2-8-2  Baldwin 

Louisville    &    Nashville 20  Heavy  2-8-2  American 

17    Heavy  2-8-2  Lima 

Michigan  Central    20  Light  2-8-2  American 

Mohile    &    Ohio 10  0-6-O  American 

Nashville.    Chattanooga    Si    St.    Louis.  10   Light  2-8-2  American 

New    York    Central 4S  Light  28-2  Lima 

25  0-8-0  American 

50  Light  2-8-2  -American 

New  York,  Chicago  &  St.  Louis 10  Light  2-8-2  American 

Oregon    Short  Line 20  Light  2-8-2  American 

5  0-6-0  American 

Pennsylvania   Lines   West.    20  0-6-0  American 

Pitlshurgh  &  West   Virginia 3  Light  2-8-2  Baldwin 

2  0-6-0  American 
Pittsburgh,     McKeesport    &     Youghio- 

gheny     10  Heavy              2-8-2  American 

Rutland    2  O-8-0  American 

6  Light  2-8-2  American 
Seaboard    \'\T  Line 10  0-6-0  American 

10  Light                2-8-2  American 

Southern    20  0-8-0  American 

25  Light               2-8-2  American 

50  Light             2-10-2  American 

Terminal   Railroad   of   St.   Louis 10  O-fi-O  American 

Texas  &  Pacific 11  Light               2-8-2  American 

Toledo  &  Ohio  Central 5  0-8-O  American 

15  Light               2-8-2  American 

Llnion   Pacific    10  0-6-0  American 

20  Light               2-8-2  American 

Virginian    5  2-6-6-2  .\merican 

Wabash    20  Light               2-8-2  American 

Western    Pacific    5  Light                 2-8-2  Baldwin 

Wheeling  aS:  Lake  Erie 5  0-8-0  American 

10  Heavy              2-8-2  American 

Total  to  February  22,  1919 925 

originating  line  will   be  held   responsible   for  proper  short 
routing  via  Federal  controlled  roads. 

LOCOMOTIVE  AND  CAR  DELIVERIES  IN    1918 

According  to  figures  made  public  by  Director  General 
Hines,  there  were  2,622  locomotives  shipped  to  railroads  un- 
der federal  control  during  the  year  ended  December  31,  1918. 
Of  this  number,  744  were  constructed  under  orders  of  the 
Railroad  Administration,  while  1,410  were  contracted  for 
prior  to  government  operation.  In  the  total  were  200  Rus- 
sian decapods,  constructed  for  the  Russian  government,  liut 
never  delivered  owing  to  the  situation  which  arose  in  that 
country.  Of  the  total  number  of  locomotives  delivered  dur- 
ing the  calendar  year  1918,  540  were  assigned  to  the  Alle- 
gheny region,  375  to  the  Central  Western  region,  902  to  the 
Eastern  region,  236  to  the  Northwestern  region,  105  to  the 
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Pocahontas  region,  361  to  the  Southern  region,  and  103  to 
the  Southwestern  region. 

For  tlie  calendar  year  1918  there  were  700  passenger  cars 
delivered  to  Class  I  railroads,  while  for  the  same  period 
40,850  freight  cars  were  delivered.  Of  the  freight  cars  built 
during  the  year  15,230  were  U.  S.  R.  A.  standard  cars.  Of 
the  total  number  of  freight  cars  delivered,  8,683  were  built  in 
railroad  shops. 

LOCOMOTIVE  EQUIPMENT  CONDITION  REPORT 

A  new  form  for  reporting  (weekly)  the  condition  of  loco- 
motives has  been  issued  as  shown  on  page  127,  to  be  used 
commencing  with  the  report  for  Saturday,  March  1. 

ORDERS   OF   THE  REGIONAL  DIRECTORS 

Shop  Supervislcm. — The  Eastern  regional  director  quotes 
from  a  letter  received  from  W.  T.  Tyler,  director,  Division 
of  Operation,  dated   January   27,   as   follows: 

It  is  stated  that  in  some  of  the  shops  where  a  change  has 
been  made  from  piecework  to  hourly  or  daily  basis,  the  piece- 
work checkers,  usually  clerks  or  office  men,  have  been  put  in 
the  position  of  foremen  at  foremen  mechanics'  rates.  I  sug- 
gest the  advisability  of  cautioning  federal  managers  against 
leaving  any  opportunity  for  criticism  in  connection  with  this 
matter. 

Inspection  at  Interchange  Points  Covering  Loading. — Cir- 
cular No.  422  issued  by  the  soutliem  regional  director  says 
that  there  has  been  .some  duplication  of  inspection  at  inter- 
change points  covering  loading,  bracing,  stability  of  pack- 
ages and  general  condition  of  freight  offered  in  interchange. 
Such  inspection  and  records  must  be  made  only  by  the  re- 
ceiving railroad. 

Associations  Approved. — The  Southern  regional  director, 
file  841-6,  advises  that  the  director  general  has  approved  tlie 
Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Asso- 
ciation. Similar  orders  have  been  issued  by  the  Southwest- 
em  and  Northwestern  regional  directors. 

General  Foremen's  Association. — The  Northwestern  re- 
gional director,  file  61-1-20,  advises  that  employees  who  are 
members  of  this  association  be  allowed  to  attend  the  annual 
convention,  which  will  be  held  in  the  fall  of  1919,  where 
they  can  do  so  without  detriment  to  the  service;  transporta- 
tion should  be  furnished  and  necessary  expenses  allowed. 


THE  VALUE  OF  INSULATION  AND  LOSSES 
IN  B.  T.  U.'S 

BY  WILLIAM  N.ALLMAN 

The  question  of  fuel  conservation  is  one  that  is  now  being 
urged  very  forcibly  upon  power  plant  engineers  and 
operators,  and  it  is  quite  surprising  to  note  what  a  large 
portion  of  the  energy  may  be  saved  and  converted  into 
useful  work  by  the  proper  use  of  insulation. 

By  the  term  insulation  is  meant  the  proper  protection  of 
heated  surfaces  to  prevent  the  loss  of  heat,  which  is  measured 
in  terms  of  British  thermal  units,  and  which  losses  are  often 
underestimated.  We  have  often  noted  that  great  care  is 
exercised  in  guarding  against  losses  in  electrical  distribution 
and  water  leakage  and  against  undue  loss  in  steam  pressure 
between  the  source  of  power  and  the  prime  movers,  yet  little 
or  no  attention  is  given  to  the  proper  insulation  to  guard 
against  B.  t.  u.  losses,  which  are  now  acknowledged  as  a  vital 
factor^in  power  plant  operation,  and  so  much  so  that  engi- 
neers even-where  are  now  very  much  engaged  in  studying 
these  Conditions  and  locating  those  places  where  losses  may 
be  reduced  with  a  consequent  saving  in  the  coal  pile. 

Steam  piping  running  from  boilers  to  engines  and  auxil- 
iaries, and  hot  water  lines  from  heaters  and  feed  pumps, 
make  up  a  big  area  of  heat  radiating  surface  and  so  offer 
opportunities  to  effect  immense  savings. 


It  has  been  estimated  that  the  loss  of  heat  from  bare  or 
poorly  insulated  pipes  represents  a  loss  in  fuel  ranging  from 
25  to  75  per  cent,  and  for  the  reason  that  this  is  invisible  it 
can  hardly  be  realized.  On  the  other  hand,  if  it  were  in 
the  form  of  a  liquid  and  were  visible,  steps  would  be  quickly 
taken  to  prevent  such  a  loss.  Although  the  eye  cannot 
detect  the  escape  of  heat,  scientific  tests  show  that  a  tremen- 
dous waste  occurs  through  radiation  and  poorly  insulated 
pipes, 

A  large  percentage  of  heat  that  would  be  lost  if  pipes  and 
other  apparatus  were  left  bare  can  be  saved  by  applying  the 
right  kind  of  insulation  and  thereby  preventing  unnecessary 
loss  of  heat  by  radiation.  It  is  of  importance  to  select  insula- 
tion adapted  to  the  service  involved  to  obtain  the  maximum 
efficiency,  and  it  is  therefore  necessary  that  the  proper  thick- 
ness of  insulation  be  installed.  The  loss  by  radiation  varies 
with  the  difference  between  the  temperature  of  the  steam  and 
tlie  surrounding  air  and  upon  the  conductivity  of  the  pipe 
and  its  covering  and  upon  the  extent  of  the  exposed  area. 
An  insulation  that  would  allow  no  heat  to  escape  through  it 
would,  of  course,  be  rated  as  100  per  cent  efficient,  but  this 
condition  does  not  exist.  The  efficiency  of  an  insulating 
material  is  expressed  in  tenns  of  percentage,  which  is  the  per 
cent  saving  realized  by  insulating  a  heated  surface  over  what 
would  be  lost  if  the  conductor  were  left  bare  or  uninsulated. 

The  rate  of  flow  of  heat  through  a  certain  thickness  of 
material  and  at  a  certain  difference  in  temperature  deter- 
mines the  conductivity  of  the  material.  The  relative  effi- 
ciencies of  insulating  materials  are  obtained  by  comparing 
their  conductivities  under  similar  conditions. 

Heat  is  also  frequently  wasted  where  sections  of  insulation 
are  not  closely  joined,  either  on  a  length  of  piping,  or  at  its 
connections  with  fittings  or  specialties.  All  joints  or  seams 
in  pipe  insulation  should  be  carefully  sealed.  This  is  espe- 
cially true  where  use  is  made  of  insulation  of  a  cellular 
type,  allowing  circulation  of  air  through  longitudinal  cells 
parallel  to  the  pipe. 

Different  methods  of  conveying  heat  and  power  from  one 
building  to  another  have  been  developed  with  widely  different 
resulting  efficiencies  and  costs.  One  method  of  distribution 
has  been  to  surround  underground  pipes  with  some  form  of 
insulation  tliat  rapidly  depreciates  after  installation.  An- 
other construction  is  the  tunnel  method,  with  pipes  properly 
insulated,  which  is  efficient  but  extremely  expensive.  Again, 
pipes  are  very  often  run  overhead  out  of  doors,  the  insulation 
being  protected  by  some  form  of  weatherproof  jacket.  This 
method  is  inconvenient  as  well  as  not  presenting  a  very  neat 
appearance,  and  unless  very  thick  insulation  of  high  insu- 
lating value  is  used  the  results  are  not  what  they  should  be. 
The  underground  system  with  the  lines  out  of  sight  as  well 
as  out  of  tlie  way  and  where  they  cannot  interfere  with  traffic 
and  plant  operation  should  be  the  most  acceptable,  provided 
that  the  cost  compares  favorably  with  other  systems  and  that 
its  insulating  value  will  not  depreciate  very  rapidly. 

Table  I  shows  the  amount  of  heat,  in  B.  t.  u.'s,  lost  where 
pipes  are  uncovered.  It  will  be  seen  that  a  considerable 
loss  of  fuel  will  be  occasioned  in  the  course  of  a  year  with 
uncovered  pipes,  which  could  be  considerably  reduced  'oy 
proper  insulation. 

There  are  numerous  places  in  tlie  power  plant  where 
saviligs  may  be  effected  by  proper  and  judicious  use  of 
insulating  materials  and  elimination  of  leaks.  Items  that 
should  receive  special  attention  are  leaky  baffle  walls  in  boiler 
settings,  infiltration  of  air  through  the  furnace  walls,  bare 
steam  pipes,  boilers,  cylinders,  etc.  Unless  baffle  walls  are 
made  tight  there  will  be  a  loss  of  heat,  as  the  heat  which 
should  be  passing  over  the  heating  surface  of  the  boiler  will 
be  short-circuited  to  the  chimney.  Cracks  in  boiler  walls 
may  not  be  very  apparent,  yet  the  admission  of  air  through 
them  is  more  than  enough  to  lower  the  efficiency  of  the  lioiler. 
This  air  leakage  may  easily  be  detected  with  a  sheet  of  pajier. 
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say,  two  feet  st|uare,  having  a  small  hole  in  the  center  of  it 
about  one  inch  in  diameter,  glued  to  a  scjuare  wooden  frame 
made  of  aljout  one-inch  stock.  Place  the  frame  over  the  wall 
and  seal  the  edges  all  around,  then  hold  a  candle  or  torch 
in  front  of  the  hole.  If  there  are  leaks  in  the  setting  the 
flame  will  be  drawn  towards  the  hole  in  the  paper.  This 
matter  of  air  leakage  is  extremely  important,  and  yet  very 
easy  to  correct.  The  application  of  proper  insulation  not 
only  prevents  the  infiltration  of  air,  but  reduces  the  loss  of 
heat  from  the  boiler  walls  as  well.  It  should  he  borne  in 
mind  that  cold  air  tliat  leaks  in  through  the  walls  absorbs 


Now  let  us  ask  the  question;  In  the  face  of  all  the  facts 
and  the  serious  cjuestions  that  now  affront  us,  why  is  fuel 
wasted,  especially  when  it  is  one  of  the  most  vital  factors  of 
the  present  day  in  power  plant  operation?  Why  is  it  that 
the  operators  are  not  more  persistent  in  their  efforts  to  locate 
where  the  losses  occur  and  then  seek  a  means  of  reducing 
them  and  of  putting  their  plant  on  a  high  efficiency  basis? 
We  all  have  heard  and  no  doubt  are  familiar  with  the  term 
"passing  the  buck,"  and  the  writer  is  of  the  opinion  that  if 
this  were  eliminated  from  the  fireman  up  to  the  manager 
and  if  everyone  would  bear  in  mind  that  fuel  is  now  the  most 


Taule  I~-Total  Heat  Loss  in  B.t.tj.'s 

Per  Houe 

Per  Lineal  Foot 

OF  Babe 

PiFE  OF  Different  Sizes  and  at  Various 
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1,152.1 

1.494.6 
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2,417.3 
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1.279.2 

1.659.5 

2,111.1 
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142.2 

313.1 

523.8 

775.5 

1,073.0 

1,423.0 

1.846.0 

2,348.4 

2,985.7 

3.768.5 
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1.733 

169.4 

371.9 

623.9 

923.7 

1,278.1 

1.694  9 

2,198.7 

2,797.1 

3,556.2 

4,488.5 

S 

2.257 

220.6 

485.7 

812.5 
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1.664.5 

2,267.3 

2.863.6 
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4,631.4 

10 

2.817 

275.4 

606.2 

1,014,1 

1,501.5 

2.077.5 

2,755.0 

3,574.1 

4,546.6 

5,780.5 

7,296.0 

heat  until  it  reaches  the  temperature  of  the  furnace  gases,  and 
hence  wastes  heat  that  would  otherwise  perform  useful  work. 
More  horsepower  from  the  coal  pile  is  the  one  big  problem 
that  confronts  all  power  plant  engineers.  As  an  illustration 
of  what  and  where  losses  may  occur  in  the  average  power 
plant,  Talile  II,  extracted  from  Joseph  W.  Hays'  treatise  on 
"How  to  Build  up  Furnace  Efficiency,"  is  .shown.  A  large 
amount  of  heat  is  shown  under  the  head  of  preventable 
losses  which  may  be  converted  into  useful  work. 


20. 
21. 
22. 
23. 

24. 


-Fuel  Wastes  Between  the  Mine  and  the  Mach 

Pre- 
ventable 
losses, 
B.t.u. 


Direct  Fuel  Wastes 
By  weather  waste  between  mine  and  factory 

In  handling  at  the  plant 290,000 

In    the    asii    (non-preventable) 

In  the  ash    (preventable) 1,136,800 

By    radiation     f non-preventable) 

By    radiation    (preventable) 852.600 

By    incomplete    combustion 204,908 

In  chimney  to  maintain  draft 

On    account    of    air    Ieal\-age    in    furnace    and 

boiler   setting    2.842,000 

On  account  of  excess  air  drawn  through  grates     2,842,000 
Due  to  heating  moisture  in  air  and  coal 


INE 

Non-Pre- 
ventable 
losses, 
B.t.u. 
290,000 


Totals 


8.168,308 


284,200 
284'.266 


4,695,100 


indirect     Fi.'EL    WASTES HEAT     ENERGY     LOSSES 

Due    to    fhoit   circuiting    of    gases   in    passages 

of    boiler    322,732 

Due  to  soot  on  heating  surfaces 1,126,561 

Due  to  scale  in  boiler 1,452,293 

Due     to     incorrect     correlation     of     load     to 

draft     1,116,800 

Due  to  inability  of  boiler  to  reduce  tempera- 
ture   of    gases    below    that    of   the    steam    in 

boiler      

Due  to  leakage  of   water  and  steam 216,685 

Due   to    friction    and   radiation    in   steam    pipes 

(non-preventable)      

Due   to    friction    and   radiation    in    steam   pipes 

(preventable)      866.742 

With    engine    exhaust 

Due  to  cylinder  condensation   and  radiation..         715.063 

In   friction  at   eng-ue    (non-preventable) 

In    friction    at    engine    (preventable) 59.588 

In  transmission  from  engine  to  machine  (non- 

prevenfablel      

In  transmission  from  engine  to  machine  (pre- 
ventable)             231,000 


,280,907 

216,685 

',62'7',3,ii 
i'l9,i77 


Totals     6,107,464 


Grand  totals   14,275,772 

Totals  of  all  losses  preventable  and  non-preventable 
Delivered   to  the  machine 


!,445.972.B.t.u. 
554,028  R,t.u. 


Received   from  mine 29,000,000  B.t.u. 

Note — One  ton  of  coal  at  the  mine  is  assumed  to  contain  29,000.000 
B.t.u. 's.  The  items  show  where  the  losses  occur  and  their  relative  magni- 
tude in  the  average  boiler  and  engine  practice. 


costly  thing  they  have  to  deal  with,  then  and  then  only  vi'ill 
the  maximum  efficiency  be  realized. 

The  selection  of  the  proper  insulating  material  with  due 
reference  to  its  insulating  efficiency  and  durability  should 
follow  a  careful  analysis  of  the  conditions  and  requirements 
of  the  case  in  question.  The  greatest  savings,  of  course,  are 
to  be  had  by  properly  insulating  the  high  pressure  and  high 
temperature  steam  lines.  Inspect  the  equipment  and  ascer- 
tain all  of  tlie  uninsulated  surfaces  such  as  steam  chests, 
cylinder  heads  and  all  other  hot  surfaces,  which  in  the 
aggregate  result  in  high  heat  losses. 

Table  III  shows  what  losses  may  be  expected  in  uninsu- 
lated surfaces. 
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Table  III — Hejs.t  Losses  from 
Temperature  of  Surrou 
Difference 
between 
Steam         temperature 
tern-  of  steam  and 

peialure     surrnnnding 
(deg.  F.)    air  (deg.  F.) 
212  142 

240  170 

267  197 

298  228 

320  250 

338  268 

366  296 

388  318 

406  336 


Uninsulated  Hot  Surfaces 
nding  Air   70   Deg.    F. 


Loss  per 

sq.  ft. 

ner  hour 

(B.t.u.) 

334.0 

425.0 

522.5 

644.0 

737.5 

820.0 

960.0 

1,079.0 

1,184.0 


Waste  of 

of  coal 

in  lb. 

per  sq.  ft, 

per  year 

293 

372 

458 

564 

646 

718 

840 

945 

1,036 


Number  of 

sq.  ft.  of 

surface  that 

wastes  a  ton  of 

coal  in  one  year 

6.82 

5.38 

4.37 

3.55 

3.10 

2.79 

2.38 

2.12 

1.93 


Above  figures  based  on  lO.OOO  E.t.u.'s  available  per  pound  of  coal  or 
equivalent  to  a  boiler  efficiency  of  70  per  cent,  using  coal  with  an  assumed 
heat  value  of  about  14,000  B.t.u. 's  per  pound. 

The  figures  are  conservative,  as  both  the  boiler  efficiency 
and  the  heat  value  of  the  coal  are  high  and  a  lesser  boiler 
efficiency  or  inferior  grade  of  coal  would  cause  even  a  greater 
waste  in  pounds  of  coal. 

The  loss  of  steam  through  open  petcocks  of  steam  traps 
or  through  leaky  traps  is  extremely  large.  Leakage  is  gener- 
ally due  to  parts  of  the  trap  binding  or  sticking,  worn  valve 
or  seats,  improper  adjustments,  defective  or  worn-out  expand- 
ing members,  etc.  It  is  important  that  traps  and  their  parts 
should  be  frequently  and  carefully  inspected.  Steam  traps 
with  large  surfaces  are  ven,'  often  left  uninsulated,  which 
results  in  a  considerable  loss  due  to  radiation.  This  loss  may 
be  prevented  by  the  application  of  suitable  insulation. 

Fuel  Conservation  Circular  No.  14,  recently  issued  by  the 
United  States  Railroad  Administration,  is  right  to  the  point 
and  the  34  suggestions  under  the  heads  of  Piant  Design  and 
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Equipment,  Maintenance  and  Operation,  should  be  read  very 
carefully  by  all  concerned  in  the  operation  of  power  plants. 

The  United  States  Fuel  Administration  is  making  every 
effort  to  bring  home  to  fuel  users  the  gravity  of  the  situation 
and  the  importance  of  coal  and  power  economy.  Only  by 
the  whole-hearted  co-operation  of  all  power  plants,  large  and 
small,  can  the  desired  savings  be  effected. 

In  general,  encourage  those  who  work  in  boiler  plants, 


engine  rooms,  factories,  etc.,  to  be  continually  on  the  lookout 
for  heat  and  fuel  losses.  Such  losses  are  not  difficult  to 
detect.  Steam  waste  can  readily  be  seen  and  heat  felt.  If 
those  who  discovered  steam  leaks  or  loss  of  heat  would  take 
the  time  and  trouble  to  see  whether  or  not  it  can  be  con- 
sers-ed,  and  then  look  for  the  remedy,  not  only  would  the 
nation's  fuel  be  conserved,  but  the  efficiencies  of  plants  and 
the  profits  of  owners  would  be  increased. 


A  Unified  Mechanical  Department 

Suggestions    for   Co-ordinating  the  Efforts  of  Shop, 
Operating    and    Mechanical    Engineering   Branches 

BY  W.  U.  APPLETON 

Superintendent  Motive  Power,  Canadian  Government  Railways,  Moncton,  N.   B. 


A  SYSTEM  for  regulating  and  combining  the  various 
branches  of  the  mechanical  department  into  one 
organization  that  will  produce  satisfactory  service 
in  the  general  repair  shop  and  tlie  operating  branch,  obvi- 
ously, must  be  broad  and  definite  in  its  principles.  Harmony 
between  the  various  officers  is  essential  and  the  relationship 
between  the  branches  must  be  very  intimate.  Success  can- 
not be  obtained  if  the  general  repair  shop  and  the  operating 
departments  are  not  closely  allied ;  if  tlie  shop  superintendent 
is  working  with  the  one  object  of  output  and  tlie  operating 
officers  are  not  making  every  effort  to  obtain  the  greatest 
mileage  from  the  locomotives  consistent  with  good  service 
and  economy,  failure  is  sure  to  result. 

In  order  to  get  results,  it  is  necessary  that  we  should  have 
that  co-operation  w-hereby  the  shop  superintendent  and  all 
his  subordinate  officers  are  giving  the  same  attention  to  proper 
repairs  as  to  output,  and  it  should  be  the  object  and  pride 
of  every  master  mechanic  and  his  subordinate  officers  to 
obtain  the  greatest  mileage  between  shoppings  with  the  least 
number  of  failures. 

To  repair  a  locomotive  quickly,  cheaply  and  properly, 
should  be  the  ambition  of  the  shop  superintendent. 

To  maintain  it  in  service  with  a  minimum  expense  and  the 
greatest  number  of  miles  between  failures  and  shoppings, 
should  be  the  aim  and  object  of  the  master  mechanic. 

When  locomotives  are  sent  to  the  shop  there  should  be 
some  system  of  defining  the  class  of  repairs  required,  and  the 
writer  believes  that  three  classes  as  described  below  is  the 
best  method  and  sufficient  to  take  care  of  all  repairs: 

No.  1 — General  repairs,  including  a  new  firebox,  a  new 
cylinder  or  other  such  extra  heavy  repairs. 

No.  2 — Ordinary  general  repairs. 

No.  3 — Specific  repairs  that  may  be  carried  out  at  the 
roundhouse  or  shop. 

Abbreviations  as  follows  should  be  used  in  conjunction 
with  the  numbers  to  describe  specific  repairs: 

No.    I    Repair  Convers.  means  conversion     to     superheater,     etc. 


No. 


Boil. 
F.  B. 
Cyl. 
Fra. 
Int. 
Ext. 
Der. 
Repair  Int. 
Ext. 
Der. 
T. 
No.  3  Repair  T.  T. 
Fr.  W. 
An.  T. 
Int. 
TU. 
DB. 
Der. 


means  new  boiler, 
means  firebox, 
means  cylinder  one  or  two. 
means  frames, 
means  internal  examination, 
means  external, 
means  derailment, 
means  internal  examination, 
means  external, 
means  derailment, 
means  new  tires, 
means  tires  turned, 
means  frame  welded, 
means  annual  test, 
means  internal  examination, 
means  fixini;  up  tubes- 
means  driving  boxes, 
means  derailment. 


No.  1  or  No.  2  repairs  should  not  indicate  any  difference 


'  From  a  paper  read  before  the  Canadian   Railway  Club. 


in  the  condition  of  the  locomotives  when  turned  out  of  the 
shop  as  far  as  the  Operating  Department  is  concerned,  as  the 
distinction  is  only  made  for  the  information  and  assistance  of 
the  sliop  force  in  efiecting  repairs,  and  either  of  these  repairs 
should  represent  a  locomotive  in  first  class  condition  in  every 
respect,  and  capable  of  making  the  standard  mileage  of  its 
class,  according  to  the  physical  characteristics  of  tlie  division 
on  which  it  is  employed  and  the  service  it  is  in. 

The  condition  of  all  parts  of  the  locomotive  should  be  as 
nearly  balanced  as  possible  in  order  to  obtain  the  greatest 
mileage  with  the  least  loss  of  service.  It  is  false  economy 
to  turn  locomotives  out  of  the  sliop  represented  as  having  re- 
ceived the  above  classes  of  repair,  with  certain  parts  some- 
what worn,  because  they  have  been  renewed  a  short  time 
previous  to  shopping.  For  instance,  it  may  seem  wasteful  to 
renew  tubes  or  some  part  of  the  machinery  that  is  apparently 
still  capable  of  making  considerable  mileage,  but  as  these 
parts  will  become  defective  and  make  renewal  necessary  be- 
fore those  that  were  brought  up  to  standard  of  shop  practice, 
the  result  usually  is  an  engine  out  of  service  when  badly 
required,  delay  in  effecting  repairs  and  higher  cost  of  doing 
so  on  account  of  lack  of  facilities  at  engine-houses  as  com- 
pared with  shops. 

No.  3  repairs  differ  entirely  from  those  referred  to.  This 
class  represents  specific  work  and  may  be  done  at  engine- 
houses  or  shops.  It  is  sometimes  the  result  of  an  accident 
to  or  failure  of  some  particular  parts,  but  is  generally  due 
to  ordinary  wear  and  tear  of  certain  parts  of  the  locomotive 
that  are  subject  to  the  most  severe  service.  The  parts  sub- 
ject to  the  greatest  wear  would  not,  if  tlie  locomotive  is 
properly  maintained  while  in  service,  represent  sufficient  work 
to  justify  a  No.  1  or  No.  2  repair,  and  in  order  to  enable 
these  parts  to  continue  their  work  until  the  locomotive  is 
generally  worn  to  the  extent  necessary  to  justify  a  shop 
repair,  it  is  usually  economical  to  effect  such  repairs. 

The  latter  class  of  repairs  generally  consists  of  partial 
renewal  of  tubes  and  flues,  rod  bearing  work,  lining  up 
wedges,  examination  of  pistons  and  valves,  refitting  main 
driving  boxes,  removal  of  lateral  play  from  wheels,  and 
sometimes  tire  turning.  The  parts  requiring  attention  will, 
of  course,  be  found  to  vary  considerably  with  the  different 
classes  of  locomotives  as  well  as  with  the  different  classes 
of  service  they  give  and  the  subdivisions  on  which  they  are 
employed.  In  some  classes  of  locomotives  on  some  sub- 
divisions the  tubes  and  flues  will  run  from  shopping  to 
shopping  with  vePi'  little  trouble,  while  others  on  the  same 
division  or  the  same  class  on  another  division  will  require 
partial  renewal  when  little  more  than  half  the  required 
mileage  has  been  accomplished. 

The  constant  introduction  of  larger  power  is  so  changing 
conditions  as  to  make  the  question  of  doing  No.  3  repairs  at 
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engine-houses  one  of  considerable  controversy  and  the  ques- 
tion naturally  arises  as  to  the  best  method  of  taking  care  of 
this  work.     In  the  writer's  opinion  the  No.  J  repair  should 


take  care  of  this  work  except  on  the  smaller  and  medium 
classes  of  power.  At  engine-houses  where  there  is  a  heavy 
fluctuation  in  traffic   it   is  an  advantage  to  have  a  No.  3 
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1 

No,    of  Locos.    Tributary   to    Moncton    Shops, 

In  roundhouse  service    338 

In  repair  shops  and  yards 31 

Total    369 

Loco,    :\Ii]cagc    for   April.    1918, 
Average  Per  Loco,  in  Service,  2392. 
11    Locomotives  Should  Receive  General  Re- 
pairs Proportionate  to  Above  Mileage   Exclud- 
ing   Accidents. 

11  Locomotives  Received  General  Repairs 
and  2  Locomolives  Received  Special  Light  Re- 
pairs During  May,   1918. 

5  Locomotives  Sent  in  for  General  Repairs 
Before   Making  Standard  Mileage: 

Loco.    No.  Mileage  District 

54  55725  4 

115  43454  6 

146  51821  2 

467  80337  3 

1040  27992  3 


LOCOMOTIVES   REPAIRING    AND   IN 
SHOP   YARDS 


Waiting 

repairs 

Repairing  in 

shop 

Loco. 

Date  of 
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No. 

arrival. 

No. 

out. 
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M  Si  1!  No 

3  4-29 

308 

407 

6-5 

618 

". 

Total  No.  of  Locomotives  Waiting  or  Re- 
ported for  Repairs: 

Serviceable,  27. 

UnserviceaDle    Subject    to    Instructions,    7. 

8  per  cent  of  Serviceable  Locomotives  Under 
Repairs  and  in  Shop  Yard  Waiting. 

Locomotives  Superheated  During  Month: 
No.    438. 


Fig.    1 — Canadian    Government    Railways    Form    Showing    Conditions    of    Locomotives 


be  continued  and  not  confused  with  the  heavier  repairs 
under  classes  1  and  2,  this  being  important  in  order  to  de- 
termine the  condition  of  the  power  at  all  times  based  on 
mileage  made  according  to  class  of  repairs,  and  to  avoid 
expenditures  on  the  power  that  should  not  be  necessary. 
Facilities    at   engine-houses    are   generally    inadequate   to 


repair  gang,  as  it  enables  those  in  charge  to  hold  their  staff 
together  and  they  can  be  employed  to  advantage  on  running 
repairs  when  necessary. 

In  general  repair  shops  where  the  work  is  done  on  schedule 
and  arranged  so  that  the  engines  will  be  turned  out  at 
regular  intervals  and  No.  3  repairs  cannot  be  taken  care  of 
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without  interfering  with  the  regular  work,  it  is  a  debatable 
question  as  to  the  advisability  of  breaking  up  the  organiza- 
tion in  order  to  take  care  of  this  work,  although  under  exist- 
ing conditions  there  is  usually  no  alternative.  The  chang- 
ing conditions  will,  no  doubt,  make  it  necessary  to  provide 
certain  space  in  general  repair  shops  for  this  class  of  work, 
where  it  may  be  done  at  lower  cost  than  at  engine-houses. 
Wliere  locomotives  have  to  be  hauled  or  worked  a  long 
distance  to  get  to  the  general  repair  shop  for  such  repairs, 
it  might  be  advisable  to  provide  a  small  shop  for  this  class 
of  repair  if  the  number  of  engines  tributary  to  it  is  sufficient. 

To  enable  the  shop  superintendent  to  plan  his  work  and 
maintain  his  schedule,  it  is  only  fair  that  he  should  be  given 
all  the  advice  possible  as  to  the  class  of  repair,  and  a  list  of 
the  important  parts  that  require  replacement  at  least  30  days 
in  advance  of  the  locomotive  coming  to  the  shop.  While  it 
may  not  always  be  possible  to  do  this  on  account  of  engines 
being  damaged  in  accidents,  there  is  no  reason  why  it  cannot 
be  done  to  a  very  large  extent  in  ordinary  service.  A  form 
for  reporting  the  work,  shown  in  Fig.  2,  has  been  found  to 
be  very  satisfactory. 

When  making  out  this  report  of  shop  repairs  required, 
master  mechanics  should  devote  particular  attention  to  the 
note   advising   them   to  describe   any  unusual   defect. 

We  all  know  that  when  a  group  of  engines  is  built  from 
the  same  drawings,  even  though  all  the  parts  are  duplicate 
in  every  respect,  no  two  of  these  engines  will  behave  alike 
in  service,  but  that  each  individual  machine  will  have  its  own 
peculiar  virtues  and  vices.  For  instance,  one  engine  may 
jig  and  ride  badly,  perhaps  the  fault  is  more  apparent  at 
certain  speeds  than  at  others,  and  again  it  may  vary  with 
the  position  of  the  reverse  lever  and  according  to  whether 
the  engine  is  working  hard  or  light.  There  are  several  things 
which  might  cause  this  trouble,  and  unless  full  particulars 
are  given  the  real  cause  may  be  overlooked,  but  if  the  master 
mechanic  will  take  particular  care  to  describe  the  defect 
with  all  the  symptoms  he  will  give  the  shop  superintendent 
a  chance  to  determine  the  seat  of  the  trouble. 

On  taking  over  an  engine  from  the  shop  after  repairs,  the 
operating  department  should  keep  a  very  sharp  lookout  for 
any  defect  which  may  be  actually  present  or  beginning  to 
develop,  and  these  defects  should  be  completely  reported 
to  the  shop  superintendent  within  30  days  of  the  date  the 
engine  goes  into  .serv'ice.  What  too  often  happens  is  that 
the  operating  department  will  run  the  engine  until  there  is  a 
failure  and  then  endeavor  to  throw  the  whole  blame  for  the 
failure  on  the  shops,  whereas  they  are  really  as  much  to 
blame  as  the  shops  for  not  reporting  tlie  defect  earlier. 

There  are  some  kinds  of  defects  which  often  manifest 
themselves  on  an  engine  from  the  shops,  which  will  disap- 
pear after  a  few  days  or  a  few  weeks  in  service,  and  the 
operating  department  often  makes  the  mistake  of  neglecting 
to  report  these  defects,  as  they  feel  confident  that  the  engine 
will  come  round  to  her  work  after  a  week  or  two  in  service. 
Vers-  often  their  judgment  proves  correct,  but  the  Ijest  policy 
in  cases  of  this  kind  is  to  report  the  defect  immediately,  keep 
a  strict  watch  on  it  and  if  no  improvement  is  noticeable 
within  a  very  short  time  the  defect  must  be  rectified  to 
avoid  any  chance  of  engine  failure. 

The  standard  maintenance  regulations  in  force  on  most 
roads,  if  faithfully  carried  out,  will  prevent  a  very  large 
percentage  of  ordinary  running  failures,  but  there  is  a  class 
of  failures  which  cannot  be  guarded  against  by  any  such 
regulations.  I  mean  failures  due  to  faulty  design  and  poor 
material.  To  deal  with  the  failures  of  this  kind  is,  ob- 
viously, the  business  of  the  (mechanical)  engineering  depart- 
ment, and  their  first  and  greatest  effort  should  be  to  locate 
the  prime  cause  of  the  failure.  Very  often  the  actual  part 
which  fails  is  not  the  part  which  is  at  fault,  and  if  we  go 
ahead  blindly  and  strengthen  this  part,  the  evil  will  not 
only  break  out  in  another  place,  but  very  likely  with  worse 


results.  The  maxim  of  the  engineering  department  should 
be  first  to  find  the  root  of  the  trouble  and  then  rectify  it. 
To  determine  the  mileage  that  should  be  obtained  from 
the  different  classes  of  locomotives,  considerable  study  and 
investigation  is  required,  and,  in  the  writer's  opinion,  a 
minimum  mileage  requirement  should  be  established  for  all 
sub-divisions  for  the  various  classes  of  locomotives  accord- 
ing to  service,  after  receiving  a  No.  1  or  No.  2  repair.  If 
this  is  not  done  there  is  every  possibility  of  locomotives 
being  .shopped  for  expensive  repairs  before  actually  required, 
while  others,  overdue  for  shopping  on  a  basis  of  work  done, 
remain  in  service,  a  source  of  trouble  and  expense  to  every- 
body. We  make  tests  and  establish  standards  as  to  tonnage 
that  locomotives  of  the  same  class  shall  haul  and  they  are 
not  arbitrary  for  all  divisions  irrespective  of  grades  and 
curves;   then   why   require   a  locomotive  to  make  as  much 
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Fig    2 — Form    for    Reporting    to    Shops    Advance    Information    Con- 
cerning   Repairs    Required    by    Each    Locomotive    Shopped 


mileage  with  the  same  repairs  in  way-freight  service  on  a 
heavy  division  as  in  through  service  on  a  light  division? 

Locomotives  in  assigned  service  will,  I  am  satisfied,  make 
more  mileage  at  less  cost  than  those  in  the  pool,  and  in  a 
given  time — say  18  months — the  assigned  engine  will  pos- 
sibly make  the  greater  mileage,  due  to  its  receiving  more 
care  and  attention  which  will  keep  it  in  continuous  service; 
but  in  a  rush  of  traffic  for  a  short  period  the  pooled  engine 
will  make  the  greater  mileage.  Where  traffic  is  fairly 
steady  I  believe  that  the  assigned  system  is  the  best,  but 
where  heavy  fluctuations  in  traffic  have  to  be  met,  it  might 
entail  too  great  a  capital  outlay.  I  have  known  a  loco- 
motive in  assigned  service,  when  the  engineer  was  taking 
an  interest  in  his  work,  to  make  55  per  cent  more  mileage 
than  a  locomotive  of  the  same  class  in  the  same  service  and 
on  the  same  division,  in  the  pool. 

The  movement  of  power  from  one  division  to  another 
should  be  done  only  under  the  advice  of  the  motive  power 
department,  because  otherwise  it  would  possibly  result  in 
some  roundhouses  having  a  high  percentage  of  i)Ower  over 
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the  shopping  period  and  others  with  a  similar  proportion  of 
power  just  out  of  the  shop. 

In  order  that  we  may  have  a  comprehensive  idea  of  the 
condition  of  our  power  at  all  times,  the  monthly  statement 
illustrated  in  Fig.  1  has  proved  to  be  of  considerable  value. 
The  form  is  self-e.xplanatory  and  it  is  easy  to  get  an  idea 
of  the  condition  of  any  particular  locomotive,  of  the  general 
condition  of  a  particular  class  of  locomotive,  of  the  number 
of  locomotives  due  for  shopping,  etc. 

It  will  be  noticed  that  in  the  mileage  established  for  dif- 
ferent classes  of  locomotives  there  is  no  provision  made  for 
the  class  of  service  in  which  the  locomotive  is  engaged,  and 
it  is  therefore  necessary  sometimes  to  reduce  the  mileage 
required  for  locomotives  working  under  severe  conditions, 
such  as  way-freight  service  on  a  heavy  division.  It  is  a 
difficult  and  unsatisfactory  matter  to  make  rigid  laws  in 
such  cases  and  the  rules  are  necessarily  slightly  elastic. 

To  sum  up,  co-operation  between  the  various  branches  of 


the  mechanical  department  depends  very  much  more  on  the 
men  than  on  the  system,  and  if  the  heads  of  tlie  different 
departments  all  pull  together  with  the  idea  of  attaining 
greater  efficiency  and  their  subordinates  back  them  up,  it 
will  not  be  difficult  to  get  results. 

The  operating  department  should  be  ver)-  careful  and 
very  complete  with  their  reports  of  repairs  required  when 
sending  locomotives  to  the  shop  and  should  promptly  report 
any  defects  in  engines  turned  out  of  the  shop. 

The  shops  department  should  work  conscientiously  with 
the  idea  of  making  all  locomotives  good  for  their  full  mile- 
age, and  should  pay  special  attention  to  any  peculiar  or 
unusual  defects  reported  by  the  operating  department. 

The  (mechanical)  engineering  department  should  be 
ready  at  all  times  with  advice  and  assistance  to  the  shops 
and  operating  departments,  and  when  investigating  any  de- 
fects should  spare  no  pains  to  get  right  at  the  root  of  the 
trouble  before  attempting  to  eliminate  it. 


Steam  vs.  Electric  Locomotives' 

Intelligent    Comparison    of    the    Two    Types    Re- 
quires a  Knowledge  of  the  Characteristics  of  Each 


T 


HE   tractive   effort   of   the   simple   locomotive    can   be 
easily  calculated  from  the  following  formula: 

0..S5  P  X  C.=  y  S 

TE  = 

D 
where   TE  —  rated    tractive    effort    at    rim    of    driviiiR    wiiee!    in    pounds, 
P  =  boiler   pressure   in  pounds  per   sq.    inch. 
C  =  diameter  of  cylinder  in  inches. 
S  =  strolce   in   inches. 
D  =  driving  wheel   diameter  in   inches. 

The  maximum  tractive  effect  in  general  corresponds  to  about 
22  per  cent  adhesion  between  the  drivers  and  the  rail.  Loads 
on  the  locomotive  must  be  of  such  a  maximum  value  that  there 
is  a  small  percentage  of  tractive  effort  available  for  possible 
starting  under  maximum  grade  and  load  conditions.  The 
locomotive  must  be  rated  in  terms  of  maximum  load  in  tons 
for  the  division  over  which  it  operates,  and  this  maximum 
tonnage  must  be  corrected  for  temperature  during  the  winter 
months.  This  rating  is  mentioned  because  it  corresponds 
somewhat  to  the  continuous  rating  of  the  electric  locomotive, 
which  we  will  take  up  and  discuss  further  on  in  this  article. 

The  torque  of  the  motor  is  the  pull  which  it  can  exert 
at  one  foot  radius  from  the  center  of  the  armature  shaft, 
i.  e.,  at  any  point  in  a  circumference  of  a  circle  24  in.  in 
diameter.     The  formula  for  the  electric  locomotive  is: 


TE: 


T  X  24  X  R  X  gear  efficiency  X  N 
D    X    g 


Where  TE  =  tractive  effort 
T  =  torque  of  motor 
G  =  numlier  of  teeth    in    gear 
g  —  rumher  of  teeth   in    pinion 
n  —  diameter  of  driver  in  inches 
N  =:  number  of  motors 

The  above  formula  is  a  general  one  and  considers  gearing 
as  the  mechanical  connection  between  the  motors  and  the 
drivers.  So  as  to  provide  a  ready  means  of  enabUng  the 
railroad  man  to  calculate  the  tractive  effort  and  to  know  the 
performance  of  the  electric  locomotive  under  consideration,  a 
set  of  curves  are  drawn,  known  as  the  characteristic  curves. 
Tlicse  curves  show  the  relation  between  the  current  taken  by 
tlie  motor,  the  torque  development  and  the  revolutions.  This 
data  is  then  used  to  make  up  a  set  of  curves  for  the  com- 
plete locomotive,  so  that  it  is  possible  to  read  off  the  total 
current  taken  by  the  locomotive,  the  pounds  tractive  effort 

•Abstract  ot  an  article  by  A.  T.  Manson.  Westinghouse  Electric  &  Mfg. 
Co..  appearing  in  the  February  number  of  the  Railway  Electrical    Engineer. 


and  the  corresponding  speed.     The  tractive  effort  is  obtained 
by  the  formula  given,  and  the  miles  per  hour  equals 

s 

r.  p.  in.    X   D   X '-   136 

a 

It  is  apparent  that  the  tractive  effort  depends  on  the 
amount  of  current  which  passes  through  the  motors,  this 
current  value  being  at  the  control  of  the  engineer.  There  is 
a  practically  unlimited  supply  of  power  available  at  the 
power  house  compared  to  that  developed  by  one  steam  loco- 
motive, and  the  maximum  power  the  electric  locomotive  is 
capable  of  developing  does  not  depend  on  a  fixed  condition 
as  in  the  case  of  tlie  boiler  of  the  steam  locomotive.  It  is 
possilile,  therefore,  to  take  advantage  of  extra  adhesion 
with  the  electric  locomotive.  This  extra  adhesion  may  be 
natural  or  caused  by  the  application  of  sand,  and  a  value  as 
high  as  35  per  cent  has  been  obtained. 

It  is  not  possible  to  maintain  this  high  maximum  tractive 
effort  continuously,  which  the  steam  locomotive  is  capable 
of  doing,  on  account  of  resultant  damage  to  the  motors, 
l)Ut  there  is  a  tractive  effort  which  can  be  maintained  con- 
tinuously by  the  locomotive.  This  leads  up  to  what  is  meant 
by  the  continuous  and  hourly  rating  of  an  electric  locomotive. 

The  tonnage  rating  of  the  steam  locomotive  corresponds,  as 
nearly  as  the  two  entirely  different  machines  can  be  com- 
pared, to  the  continuous  rating  of  the  electric  locomotive. 
The  continuous  rating  is  fixed,  but  in  a  different  way  from 
the  tonnage  rating.  The  tonnage  rating  means  that  this 
is  the  maximum  load  it  is  safe  to  haul  if  the  train  is  to 
be  gotten  over  the  road — allowance  being  made  for  a  re- 
duction in  tractive  effort  due  to  poor  coal  and  other  factors. 

With  the  electric  locomotive,  it  does  not  mean  that  if  the 
continuous  rating  is  exceeded  the  locomotive  will  not  be  able 
to  take  the  train  over  the  road.  It  will  pull  the  train  and 
do  it  on  schedule,  but  it  may  be  at  the  expense  of  over- 
licating  the  motors,  and  the  question  of  whether  damage  will 
result  depends  on  the  time  the  overload  is  maintained.  In 
addition  to  the  continuous  rating,  there  is  the  hourly  rating 
which  is  higher  than  the  continuous  rating.  Starting  with 
the  engine  cold,  the  hourly  rating  represents  the  tractive 
effort  which  the  locomotive  could  exert  for  one  hour  without 
overheating  the  motors.     The  hourly  rating  is  a  rating  which 
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does  not  e.\ist  in  the  steam  locomotive.  In  the  latter,  the 
tractive  effort  depends  entirely  on  the  mean  effective  pressure 
in  the  cylinders,  while  in  the  former  it  depends  on  the 
amount  of  current  passing  through  the  motors.  The  current 
flowing  through  the  motors  causes  the  fields  and  armatures 
to  heat,  on  account  of  the  resistance  of  the  conductors.  This 
heat  is  conducted  away  by  the  iron  and  by  radiation,  and  the 
■whole  motor  becomes  heated.  A  certain  constant  current 
flowing  through  the  motor  continuously,  will  result  in  a 
certain  temperature  rise  above  the  surrounding  air,  the  extent 
of  this  depending  on  the  value  of  the  current. 

While  the  electric  insulation  used  in  the  motor  will  not  be 
injured  if  an  occasional  temperature  of  100  deg.  C.  is 
reached  in  serv'ice,  the  ratings  of  the  motors  are  for  a  much 
lower  temperature  rise — namely,  from  60  to  70  deg.  C.  by 
thermometer.  A  continuous  current  which  will  give  60  deg. 
C.  rise  in  temperature  is  the  continuous  current  rating,  and 
the  tractive  effort  corresponding  to  tliis  continuous  current 
rating  is  the  continuous  tractive  effort  rating  of  the  loco- 
motive. The  hourly  rating  would  be  the  higher  current  (and 
the  tractive  eft'ort  corresponding),  which  in  one  hour  would 
give  the  60  deg.  C.  rise.  Likewise  tliere  can  be  an  indefinite 
nimiber  of  ratings  for  any  particular  time  from  say  S  to  10 
minutes  up  to  the  continuous  time.  It  is  the  practice,  how- 
ever, to  give  only  the  continuous  and  hourly  rating.  A  very 
much  larger  current  can  be  taken  for  a  shorter  time  without 
exceeding  the  allowable  temperature  rise,  and  so  it  is  pos- 
sible to  rate  the  locomotive  at  a  much  larger  tractive  effort 
for  a  short  time  performance. 

The  tonnage  rating  of  the  steam  locomotive  is  the  rating 
for  a  particular  division  (van,'ing  with  different  service  con- 
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ditions)  and  is  governed  by  the  maximum  grade,  or  by  the 
pull  which  will  be  required  of  the  locomotive.  The  load 
will  be  governed  by  this  maximum  condition.  In  the  case 
of  the  electric  locomotive,  high  tractive  efforts  can  be  exerted 
for  short  periods  of  time  so  that  the  loading  does  not  de- 
pend upon  the  maximum  grade  encountered,  but  upon  the 
whole  profile.  The  load  will  be  governed  by  what  the  tem- 
perature of  the  motors  will  be  at  the  end  of  the  run — not  by 
what  the  maximum  pull  may  be  for  5  or  10  minutes.  There- 
fore, it  becomes  possible  to  give  the  electric  locomotive  a 
higher  tonnage  rating  for  the  same  weight  upon  the  drivers 
than  would  be  possible  with  the  steam  locomotive. 

There  is  one  more  verj-  important  point  which  should  be 
thoroughly  understood  and  appreciated,  when  considering 
the  electric  locomotive,  and  that  is  the  "horsepower"  rating. 


Horsepower  is  the  product  of  die  tractive  eft'ort  and  the 
speed.  It  is  a  direct  measure  of  the  locomotive's  capacity 
to  do  work.  Tractive  effort  tells  how  much  trailing  load 
can  be  handled,  but  it  is  the  horsepower  that  measures  the 
hourly  ton-miles.  Electric  locomotives  excel  steam  loco- 
motives in  this  regard.  They  have  the  ability  to  carry  the 
maximum  tractive  effort  to  speeds,  two  or  more  times  that 
of  the  steam  locomotives. 

To  better  imderstand  what  has  been  covered  in  tlie  fore- 
going discussion,  an  actual  comparison  has  been  made  of 
the  tractive  eft'ort  and  the  horsepower  of  a  steam  and  an 
electric  locomotive  of  equal  weights,  both  designed  for  heavy 
passenger  service  over  moimtain  grades.  The  data  of 
weights,  etc.,  is  given  in  the  table.  The  steam  locomotive  is 
of  the  very  latest  design,  embodying  arch  tubes  and  super- 
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heater.*  The  locomotive  is  designed  to  carry  a  boiler  press- 
ure of  200  lb.,  which  together  with  cylinders  of  28  in.  diam- 
eter and  30  in.  stroke,  result  in  the  very  large  rated  tractive 
eft'ort  of  58,000  lb.  The  electric  locomotive  is  one  of  the 
latest,  built  for  heavy  mountain  passenger  service. 

The  first  comparison  made  is  that  ot  tractive  effort. 
Curves  showing  the  relation  between  speed  and  tractive  effort 
for  the  two  types  are  shown  in  Fig.  1.  The  maximum 
tractive  effort  of  the  steam  locomotive  is  58,000  lb.,  while  that 
of  the  electric  is  110,0001b.  Reference  to  the  data  in  the  table 
shows  that  the  weight  on  the  drivers  is  ,i30,(l00  lb.,  so  that  the 
110,000  lb.  tractive  effort  for  starting  is  based  on  30  per  cent 
adhesion,  a  conservative  value  for  the  electric  locomotive.  This 
maximum  tractive  eft'ort  in  the  case  of  the  electric  locomotive 
is  carried  out  to  a  speed  of  20  miles  per  hour,  while  the  steam 
locomotive  cannot  maintain  its  maximum  beyond  10  miles 
per  hour.  The  electric  locomotive  curve  drops  rapidly,  and 
at  38  miles  an  hour  both  t^'pes  are  the  same.  To  better 
appreciate  what  this  large  tractive  effort  of  tlie  electric  loco- 
motive means,  a  curve  has  been  drawn  in,  showing  what  the 
tractive  effort  would  be  for  two  steam  locomotives  operating 
as  a  double-header.  The  dotted  curve  is  slightly  higher  for 
the  maximum  tractive  effort,  but  in  practical  work  the  one 
electric  could  start  the  same  train  as  the  two  steam  loco- 
motives, and  would  have  an  advantage  over  them  up  to  a 
speed  of  24  miles  an  hour.  When  it  is  considered  that  on 
hea-i'y  passenger  mountain  service,  speeds  do  not  greatly 
exceed  this  figure,  it  becomes  clear  that  the  one  electric 
locomotive  is  nearly  equivalent  to  the  two  steam  locomotives. 

•The  U.    S.    R.    .\-   standard  heavy  Mountain  type. 
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It  must  be  remembered  that  the  two  steam  locomotives  could 
maintain  this  speed  continuously  with  a  tractive  effort  of 
80,000  lb.,  while  the  electric  locomotive  could  not  on  account 
of  the  electric  motors  requiring  a  current  much  above  the 
continuous  rating. 

Since  horsepower  is  such  an  important  factor,  Fig.  2  has 
been  drawn,  showing  the  relative  horsepower  for  the  two 
engines  chosen.  Here  the  comparison  is  even  more  striking, 
and  the  great  advantage  of  the  electric  locomotive  is  easily 
recognized.  This  electric  locomotive  of  the  same  weight  as 
the  steam,  has  a  maximum  developed  hp.  rating  at  the  rims 
of  the  drivers  of  5,860  hp.  compared  to  2,825  hp.  for  the 
steam  locomotive.  And  when  compared  with  two  steam 
locomotives  it  shows,  for  the  working  range,  the  ability  to 
deliver  the  equivalent   in  hp.       Of  course,   the  continuous 
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Fig.    3 — Characteristic   Curves  for  266-Ton    Electric    Locomotive 

rating  must  not  be  lost  sight  of,  and  for  the  electric  loco- 
motive this  is  3,200  hp.  The  increase  in  horsepower  is 
due  to  the  increased  speed  for  the  same  tractive  effort.  Re- 
ferring to  Fig.  1 ,  assume  there  is  a  passenger  train  requiring 
at  certain  sections  or  grades,  a  tractive  effort  var)'ing  from 
50,000  lb.  to  40,000  lb.  At  50,000  lb.,  the  speed  of  the 
steam  locomotive  w-ould  be  I6J/2  miles  per  hour — the  electric, 
29  miles  per  hour — nearly  double.     At  40,000  lb.,  the  steam 

Comparison  of  Stea.u  and  Electric  Locomotives  of  Equivalent  Weights 

Characteristics  Steam  Electric 

4-8-2  4-6-2—2-6-4 

Weight— engine   and    14-ton    tender 268. 5   tons  266  tons 

Weight— engine  only 353,000  lb.  532,000  lb. 

Weight— engine    on    drivers 243,000  lb.  330.000  lb. 

Number  of  pairs  of  drivers 4  6 

\\'eight  per   pair 60,500  lb.  55,000  1b. 

Wheel   diameter,  inches 69  ,  °?-,  . 

Total  wheel  base  engine  and  tender...  75  ft.  8.5  in.  79  ft.  IC  in. 

Maximum  tractive  effort 58.000  ""'SSS 

Maximum    horse   power 2,825  loSn 

Continuous  horse  power 2,825  3,200 


locomotive  would  be  24.S  miles  per  hour — the  electric,  32. 
Characteristic  curves  showing  the  relation  between  speed, 
tractive  effort  and  the  current  taken  by  the  locomotive,  are 
'  supplied  l)ythe  electrical  manufacturers.  The  set  of  curves 
for  the  electric  locomotive  under  consideration  are  shown 
by  Fig.  3.  From  these  curves  the  tractive  effort  at  any  speed 
can  be  read  off  directly.  It  is  noted  there  are  three  speed  curves 
and  three  tractive  effort  curves  corresponding.  This  locomotive 
uses  "field  controls,"  thus  reducing  resistance  losses.  The 
tractive  effort  and  horsepower  curves  covered  the  "normal 
field  condition."  To  show,  briefly,  what  is  gained  with  this 
field  control,  consider  the  continuous  horsepower  rating  of 


3,200  hp.  With  normal  field  this  corresponds  to  a  speed  of 
34  miles  an  hour  and  a  tractive  effort  of  35,000  lb.  If  a 
greater  tractive  effort  is  necessary  continuously  the  speed  can 
be  reduced  by  operating  on  full  field  when  a  speed  of  24.5 
miles  per  hour  is  obtained  at  a  tractive  effort  of  49,000  lb. 


ANNUAL   REPORT  OF  THE  I.  C.  C. 

LOCOMOTIVE  INSPECTION  BUREAU 

The  seventh  annual  report  of  the  chief  inspector  of 
locomotive  boilers  for  the  fiscal  year  ended  June  30, 
1918,  covers  the  work  done  under  the  locomotive-boiler 
inspection  act  as  amended  to  apply  to  the  entire  loco- 
motive and  tender  and  all  their  parts  and  appurtenances. 


T.\BLE    I — Locomotives    Inspected,    Number    Found    Defective,    and 
Number  Ordered  Out  of  Service 

1918             1917  1916 

Number    of    locomotives    inspected 41,611            47.542  52,650 

Number  found   defective 22,196           25.909  24,685 

Percentage    found    defective 53                54.5  47 

Number    ordered   out    of    sen-ice 2.125              3,294  1,943 


Table  I  shows,  in  concrete  form,  the  number  of  locomo- 
tives inspected,  the  number  and  percentage  found  defective, 
and  the  number  ordered  out  of  service  on  account  of  not 

Table  II — Number  of  Accidents,  Number  Killed,  and  Number  Injured, 
BY  Comparison 

1918  1917 

Number   of   accidents 641  616 

Increase  over  previous  year percent..       4.1  ... 

Number    killed    46  62 

Decrease    from    previous   year percent..     25.8  ... 

Number    injured    756  721 

increase    over    previous   year ...percent..        4.^  ... 

meeting  the  requirements  of  the  law.  Table  II  shows  the 
total  number  of  accidents  due  to  failure  from  any  cause  of 
locomotives  or  tenders  and  all  parts  and  appurtenances 
thereof  and  the  number  killed  and  injured  thereby. 

Table  III  shows  tlie  total  number  of  persons  killed  and 
injured  by  failure  of  locomotives  or  tenders,  or  any  part  of 
appurtenance  thereof,  during  the  three  years  ended  June  30, 
1916-1918,  classified  according  to  occupations. 

A  summary  of  the  accidents  and  casualties  resulting  there- 
from during  the  year  shows  an  increase  of  4.1  per  cent  in 
the  number  of  accidents,  with  a  decrease  of  25.8  per  cent  in 
the  number  killed,  and  an  increase  of  4.8  per  cent  in  the 
number  injured. 

The  decrease  in  the  number  of  locomotives  inspected  dur- 
ing the  )ear  is  due  to  the  fact  that  a  substantial  percentage 
of  the  inspectors  of  locomotives  were  engaged  in  special  work 
during  most  of  tlie  year.  During  the  months  of  November 
and  December,  1917,  almost  all  of  the  inspectors  were  en- 
gaged, at  the  request  of  the  Interstate  Commerce  Commission, 
in  checking  the  congestion  at  terminals  in  an  effort  to  see 
that  locomotives  were  promptly  furnished  so  that  the  coal 
movement  might  be  facilitated  and  the  fuel  shortage  relieved; 
and  during  die  months  of  January,  Februar}',  and  March, 
1918,  were  performing  similar  work  at  the  request  of  the 
director  general  of  railroads,  and  this  work  contributed  ma- 
terially toward  breaking  the  blockade  and  e.xpediting  the 
movement  of  coal  and  other  freight.  It  is  also  due  in  part 
to  the  fact  that  a  number  of  inspectors  of  locomotives  were 
permanently  transferred  to  the  service  of  the  director  gen- 
eral of  railroads  because  of  their  general  knowledge  of  equip- 
ment and  their  training  in  conducting  investigations. 

The  period  covered  by  this  report  represents  what  is 
admitted  to  have  been  the  most  difficult  in  the  history  of 
American  railroads  to  properly  maintain  locomotives.  This 
is  primarily  due  to  the  war  conditions  which  made  it  neces- 
sary to  use  to  their  maximum  capacity  all  locomotives  that 
were  serviceable,  and  to  return  to  service  many  locomotives 


136 


KAiLW.W     MKCHAXICAL     EXGIXEEK 


Vol.  93,  Xo.  3 


ihat  had  been  out  of  service  for  years  awaiting  disposition 
and  which,  in  some  cases,  were  put  in  service  without  having 
liecn  thorouglily  repaired.  Proper  maintenance  of  locomo- 
tives was  also  made  difficult  by  the  large  number  of  me- 
chanics that  entered  military  service.  The  excessive  demands 
for  power  resulted  in  the  use  of  many  locomotives  that  were 
in  violation  of  federal  law's,  but  the  results  of  tliis  practice 
were  clearly  demonstrated  during  the  past  winter. 

These  conditions  rendered  the  work  of  the  inspectors  ex- 
ceedingly difficult,  and  considerable  jiressure  from  various 
sources  was  brought  to  bear  on  tliem  to  prevent  the  enforce- 


TABtE  III — Thbe^-Yeas  Comparison  of  Casualties  Caused  by  Failure  of 

LocoTJOTivEs,  Tenders  and  Appurtenani-es.  Classified  by  Occupations 

191S  1917  1916 

In-  In-  In- 
Killed  jured  Killed  j'ured  Killed  jured 
Members  of  train   crews; 

Engineers    11       245  16  230  11       205 

Firemen     19       306  21  304  12       225 

Brakemen    6         62  13  60  9         74 

Conductors    21  3  14  1            6 

Switchmen     2           8  1  8  ..            6 

Roundhouse  and  shop  employees: 

Boiler    ii,akers    1          11  ...  11  1          H 

Machinists'     11  ...  8  1         11 

Foremen    1           4  ...  1  1           3 

Inspectors     4           4  ...  3  ...           3 

Watchmen      3  ...  5  ...            8 

Boiler    washers    4  ...  7  ...          10 

Hostlers    8  ...  6  ...            6 

Other  roundhouse  and  shop  employees..    2          19  2  19  1          21 

Other    employees    26  5  22  ...            7 

Non-employees    24  1  23  1           3 

Total     46       756  62  721  38       599 


ment  of  the  law  where  locomotives  were  sorely  needed.  The 
shortage  of  power  made  it  necessary  in  every  case  for  inspec- 
tors to  exercise  the  utmost  good  judgment  and  discretion  in 
their  work  in  order  to  avoid  any  possibility  of  causing  addi- 
tional congestion  which  an  inflexililc  enforcement  of  the  law 


it  is  generally  admitted  that  the  law  and  the  work  of  the 
inspection  bureau  was  of  substantial  benefit  during  the  past 
winter,  and  when  we  consider,  in  addition  to  this,  the  fact 
tliat  the  general  condition  of  locomotives  lias  improved  dur- 
ing the  year,  due,  in  part,  to  the  work  of  the  inspectors,  the 
results  become  particularly  creditable. 

During  the  _vear  353  applications  were  filed  for  extension 
of  time  for  removal  of  flues  under  the  provisions  of  Rule  10. 
Investigation  showed  18  of  these  locomotives  in  such  condi- 
tion tliat  no  extension  could  properly  Ije  granted.  Forty- 
two  were  in  such  condition  tliat  the  full  extension  requested 
could  not  be  granted,  but  an  extension  for  a  shorter  period 
was  allowed.  Thirteen  extensions  were  granted  after  defects 
disclosed  by  our  inspectors  had  been  repaired.  Sixty-two 
applications  were  withdrawn  for  various  reasons,  and  the 
remaining  218  W'ere  granted  for  the  full  period  asked  for.  It 
will  be  noted  that  the  number  of  applications  for  extension 
of  time  for  removal  of  flues  decreased  about  50  per  cent. 
This  is  largely  due  to  the  modification  of  the  rule  which  was 
recommended  to  the  Commission  and  approved  by  it. 

As  provided  in  Rule  54,  3,124  specification  cards  and 
8,080  alteration  reports  were  filed. 

The  locomotive  headlight  case,  which  has  been  pending 
for  approximately  three  j'ears,  was  finally  disposed  of  June 
7,  1918,  by  the  withdrawal  by  the  complainant  and  at  the 
complainant's  cost,  of  bill  in  equity  No.  226,  United  States 
District  Court,  District  of  Indiana,  New  York  Central  Rail- 
road Co.  V.  United  States,  in  which  it  was  sought  to  restrain 
the  Interstate  Commerce  Commission  from  enforcing  its 
order.  This  withdrawal  was  made  after  arguments  on  the 
bill  had  been  heard  by  the  court  and  the  position  of  the  com- 
|ilainants  declared  to  be  unsound. 

In  the  sixth  annual  report  recommendations  were  made 
that  locomotives  should  be  equipped  with  automatic  fire  doors 
and  that  a   steam  connection  to  air-operated  power  reverse 
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Relation    of    Defective    Locomotives    to    Accidents    and    Casualties    Resulting    from    Locomotivo    Failures. 


might  have  brought  about.  The  fact  that  the  enforcement 
of  the  locomotive  inspection  laws  during  this  trying  period 
did  not  unnecessarily  hamper  the  movement  of  traffic,  but  on 
the  contrary  the  work  of  the  inspectors,  in  hundreds  of  in- 
stances, facilitated  the  operation  of  locomotives  and  the  move- 
ment of  trains,  is  evidence  not  only  of  the  discretion  and 
judgment  of  inspectors  in  their  enforcement  of  the  law,  but 
also  of  the  wisdom  and  farsightedness  of  its  framers,  because 


gear  should  be  applied.  It  is  not  considered  necessary  to 
repeat  these  recommendations  at  this  time  for  the  reason  that 
both  recommendations  have  been  adopted  by  the  United 
States  Railroad  Administration,  and  all  standard  United 
States  locomotives  are  .being  so  equipped,  and  it  is  expected 
that  these  recommendations  will  be  generally  followed  on 
locomotives  passing  through  the  shop  for  general  repairs,  so 
far  as  material  and  labor  are  available. 


Standard  Equipment  Specialties 


The  Distribution,  by  Classes  of  the  Special  Equip- 
ment Used  on  Government  Cars  and  Locomotives 

THE  specialties  applied  to  the  standard  cars  and  loco-  The  companies  receiving  orders  for  tlie  specialties  for  the 

motives   built   for   the  Railroad   Administration   have  locomotives  are  shown  in  the  table  under  the  various  spec- 

Ijceii   [lulilished   in  the  Railway  Mechanical  Engineer  ialty  items  and  on  which  class  of  power  these  specialties  are 

from  time  to  time  during  tlie  year.     In  order  to  give  a  better  used.  In  case  one  specialty  is  used  on  all  locomotives,  such 

idea  of  the  distribution  of  the  use  of  these  specialties  among  as  the  .'American  Arch  Company  arch,  it  is  so  designated, 

the  various  classes  of  equipment  the   accompanying  tables  The  table  showing  the   specialties  for  the  cars  includes 

have  been  compiled.     A  few  minor  changes  were  made  in  only  those  for  tlie  cars  which  have  been  built  thus  far,  as 

the   original   lists   showing   the   distribution   of   the   orders,  information  is  not  obtainable  as  to  just  which  of  the  spec- 

primarily  on  account  of  delivery.  ialties  will  be  applied  to  the  other  cars. 

SPECIAI.TIFS  FOR     THE     ST.'\NDAKD     LOCOMOTIVES 

Ml  Mikado  Mountain  Pacific                 Sanf.i  Fe             Switcher  Mallet 

nintives  I.ifhl  Heavy  Light  Heavy  Light  Heavy  Light  He.ivy  0-6-0  0-8-0  2-6-6-2  2-8-S-2 
.\ir  Brake — 

Westinghou-je   Air   Brake  Co Yes         Yes  Yes  Yes  Yes  Yes  Yes  Yes  V'cs  Yes  Yes  Yes 

New    York   Air    limke-  Co Yes          Yes  Yes  No  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes 

A.ch— 

American    Arch    Co Yes  Yes          Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes 

Bel!    Rinper — 

Harry    Vissering    S:    Co Yes  Yes         Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes 

EJow-off  Cock— 

Kverlasting    Valve    Co Yes          Yes  Yes  Yes  Yes  1  es  Nn  Yes  Yes  No  Yes  Yes 

Snuthetn  Loco.  Valve  Gear  Co No          Yes  No  No  No  No  Yes  No  No  Yes  No  No 

Okadee    Co -  .  Yes          No  No  No  No  No  No  Yes  Yes  No  Yes  Yes 

Blower    Fittini! — 

Barco   Manufacturing  Co Yes  Yes         Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes 

Bolster — Tender    Truck — 

Pittsburgh    .Steel    Foundries   Yes  Yes         Yes  Yes  Yes  Yes  Ves  Yes  Yes  Yes  Yes  Yes  Yes 

Brake- 
American   Brake  Co Ves  Yes         Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes 

Brake   Beam" — Tender  Truck — 

Chicago    Railway    Equip.    Co Yes  Yes         Yes  Yes  Yes  Yes  Yes  Yes  \  es  Yes  Yes  Yes  Yes 

Er;ike  Beam  Support — 

Chicago  Railway  Equip.  Co Yes  Yes         Yes  Yes  Yes  Yes  Yes  \  es  Yes  Yes  Yes  Yes  Yes 

Brake   CvHndcr   Expander    Ring    - 

H.   VV.   Johns-Manville   Co Yes  Yes         Yes  Yes  Yes  Yes  ies  \  es  Yes  Yes  Ves  Ves  Yes 

Brake    Shoes — 

Amtrican    l?rake  S'loe  &  Foundry   Co Yes  Yes         Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes 

Buffer— Radial — 

Franklin    Railway   Supply   Co Yes  Yes         Yes  Yes  Yes  Yes  ^  es  Yes  Yes  Yes  Yes  Yes  Yes 

Bun-per — Front — 

Commonwealth    Steel    Co Yes  Yes         Yes  Yes  Yes  Yes  Yes  \  es  Yes  Yes  Yes  Yes  Yes 

Bushings — Cylinder  and  Valve — 

Hunt-Spillcr    Mfg.    Corp Yes  Yes         Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes 

Cpllsr'i — l^ri  vin(T    Iio>  — 

Franklin    Railway    Supply   Co Yes  Yes         Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes 

Locomotive   Stoker  Co No          No  No  No  Yes  No  No  No  Yes  Yes  No  No 

National   Mall.   Cast.  Co Yes  Yes         Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes 

Buckeye   Steel   Castings  Co Yes  Yes         Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes 

Hunt-Spiller   Mfg-    Corp Yes  Yes         Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes 

Westinghonse  Air  Brake  Co Yes  Yes         Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes 

Dust    Guards —  ...  .., 

V^.    N.   Thornburg  Co ^<^s  \  es         Yes  Yes  Yes  Yes  \es  \  es  Yes  les  Yes  l  es  \es 

Vranklin    Railway   Supply   Co No          Yes  No  No  No  No  Yes  Yes  No  Yes  No  No 

National    Railway    Device    Corp ...  Yes          Yes  \  es  \  es  Yes  les  No  No  \  es  Yes  \  es  \  es 

Frame — T  ender —  ..  ^ 

Commonwealth  Steel  Co Yes  Yes         Yes  Yes  Yes  Yes  ies  Yes  Yes  Yes  \es  \es  Ves 

Frame — Tender  Tr'ick  Side —  ,,             ,,  „  ..  ..  t.t  ir  %/  ^r  ^r  *r  ^r 

American   Steel   Foundries ■    -  Y«         Yes  No  No  No  No  Yes  Yes  Yes  Yes  \  es  Yes 

Buckeye   Si  eel   Castings   Co ,. ■■  ^=5         ^"  No  No  No  No  Yes  Yes  Yes  Yes  Yes  Yes 

'''Alh^oft^MFg    Co ■•  Yes         Yes  No  Yes  No  No  Nn  Yes  Yes  No  No  Yes 

Ashton    Vulve   Co No          Yes  Yes  No  Yes  \  es  Yes  No  No  Yes  Yes  No 

Gages — Steam    Heat —  ,,             ^,  ,,  ,,  ,,  ,.  .,  .,  ,,  ^.  ^.  ,., 

Ashton  Valve  Co ■■•  No          No  Yes  Yes  Yes  \  es  No  No  No  No  No  No 

^'i^^^l^'coT'. 1'es  Yes         Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes 

'''Nltha°n''M7g.   Co Yes  Yes         Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes 

"""^Franklin  R^lway  Supply  Co Yes  Yes         Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes 

Headlight  Cast —  ,,             ,,  ,.  .,  .,  ,-  .,  ,.  ,,  „  .t  t.t 

Schroeder   Headlight  &•  Gen.   Co V^         Yes  Yes  Yes  Yes  \es  Yes  Ves  Yes  Yes  No  No 

Hanrtlon  &   Ruck  Mfg.  Co -■  ^s         Yes  No  No  No  No  No  No  No  No  Yes  Yes 

Adnms  &   VVestlake  Co No          No  No  No  No  No  No  No  Yes  No  No  No 

Headlight  Equipment —  vr             \/  -v  v  v  \r  v  v  v  \r  ir  ir 

Pvie   National   Co                                                                     ■  -  ■  Yes         Yes  Yes  Yes  Yes  Yes  Y  es  Yes  Yes  Yes  Yes  Yes 

Schrneder   Headlight  S:   Gen.'  Ci! '. !!.'.' !!.'.'!'! ! No         Yes  Yes  No  Yes  Yes  No  Yes  Yes  No  No  No 

'"N^iS!,!,"llff,    Co                                                                 ...  Yes         Yes  No  No  No  No  No  No  Yes  No  Yes  No 

Hancock   InsoiratoV  Co ■■■'■'■ No          Yes  Yes  Yes  Yes  Yes  No  Yes  No  Yes  No  Yes 

phro  injecto?  Co....  .■.:::::::!;:!;:::::::^..-;   ■■■  no     no  no  no  no  no  Yes  no     no  no  no  no 

'"narJ^^MamifaJumiTf  Co                                 No          Yes  No  No  Yes  Yes  Yes  Yes  No  No  Yes  Yes 

Sinklin  rSv  Suni.Iv  Co ...  Yes         No  No  No  No  No  No  No          Yes  Ym  No  No 

GriSlw   Mfg.  to       ....    .;:;...::  :.■  ■••;"• Yes         No  Yes  Yes  No  No  No  No  No  No  No  No 

""■"Na'fh'an'Mf^    Co                                         Yes         Yes  No  No  No  No  No  No  No  Yes  Yes  Yes 

netro1?ffi:ieatoVCo: :;:::::::::: No          Yes  Ve,  Yes  Yes  Yes  Yes  Yes  Yes  No  No  No 

'trlnkliriSi;waTs''u°pp-i;Co Yes  Yes         Yes  Yes  Yes  Yes  Ves  Yes  Yes  Yes  Yes  Yes  Yes 

Oil    Cups — Guide.   Piston   Rod,  Valve   Stem —  ^.  „  „  ^,  ^  „ 

Hancock  Inspirator  Co Yes  Yes         Yes  Ves  Yes  Ves  Ves  Ves  Yes  Yes  Yes  Yes  Yes 
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All 
loco- 
ir.otives 
Packing — Piston  &   Valve  Rod — 

United  States  Metallic  Pack.  Co 

I'axtoC'Mitchell  Co 

Packing  Rincs — Cylinder  and  Valve — 

Hunt-Spiller    Mfg.    Corp Ves 

Reverse  (jear — 

Ragonnct  (Frank.  Hy.  Sup.  Co.) 

Lewis    (Commonwe-^lth   Sup.   Co.) 

Mellin    t-^tn.    Loco.    Co.) 

Rrown   (Sou.  Loco.  Valve  Gear  Co.) 

Safety    Bar    (Unit)  — 

Franklin  Railway  Supply  Co Vcs 

Sanders — 

U.  S.  Metallic  Packing  Co 

Hanlon  _Loco.    Sander    Co .' 

Harry  Vissering  &  Co 

Sice  Bearing — Tender — 

E    S.   Woods  &  Co Ves 

Springs — 

Crucible  Steel  Co 

Ft.  Pitt  Spring  Sc  Mf;.  Co 

Pittsburgh    Spring  &    Steel    Co 

Railway   Steel   Spring  Co 

Standard  Steel  Works 

Union   Spring  &   Mfg.   Co 

Sprinkler — 

Wm.  Sellers  Co.,  Inc 

Hancock  Inspirator  Co 

Stoker — 

Locomotive  Stoker  Co 

Standard    Stoker   Co 

Hanna   Loco    Sinker  Co 

Superheater — 

Locomotive   Snperlieater   Co Ves 

Throttle   Valve — 

Cham.bers  Valve  Co Ves 

Truck — Trailer — 

Hodges   (TJ^'.dwin   Loco.   Works) 

Cole-Scoville    (Am.    Loco.    Co.) 

Uncoupling  LJevice — 

Imperial    Appliance   Co Ve^i 

Valves — Blower — 

Sargent  Company    Yes 

Valve  Gcai- — 

Walschaert    

rilliod  Co.   (Baker) 

Southern  I  oco.  Valve  Co 

Valve- Check- 
Nathan  Mfg.  Co Yes 

Valve— Piston- 
American  Balanced  Valve  Co V  es 

Valve— Safety- 
Consolidated  Safety  \*alve  Co 

Coale  Muffler  S-  Safety  Valve  Co 

Asht.in    Valve   Co 

Valve — Steam  Heat — 

Vapor    Car    Heating   Co.,    Inc 

Leslie  Co 

Ventilator — Cab — 

Rushton    (Bald.   Loco.  Works) Yes 

Wheels— Rolled   Steel— 

Forned   Steel   Wheel   Co 

Standard  Steel  Works 
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SPF.CIAI.TIES    FOR    STANDARD    CARS    THUS    FAR    BUILT 


D.  S.  S.  S.  Comp.  55-Toll    L.  S. 
Box  Box  Gon.  Hopper    Gon. 
Angle  Cock  Holders- 
Western   Railway   Equipment  Co. . .  Yes  Yes  Yes  \  es         Yes 

Bearing,    Journal — 

Magus' Yes  Vcs  Yes  \es 

Keystone    Yes  Yes  Yes  Yes 

Haskel   &    Barker Y'es  Yes  Yes  Ves 

Ajax     Yes  Yes  Yes  Yes 

Bostwick   &   Lyons Yes  Ves  Yes  Yes 

Bearings,  Lick  Frictionless — 

Wine   Railway  Appliance  Co Yes  No  Yes  No 

E.  S.  Woods  &  Co No  Yes  Yes  No 

A.    Stucki   Co No  No  Yes  Yes 

Bolsters,  Truck- 
American   Steel  Foundries Yes  Yes  Yes  l  es 

Buckeye   Steel   Castings  Co Yes  Yes  Yes  Yes 

Gould   Coupler   Co Yes  Yes  Yes  Yes 

Scullin    Steel    Co Yes  Yes  Yes  Yes 

Bettendorf    Co No  Yes  Yes  Y'es 

Boxes,  Journal — 

National    Mall.    Cast.    Co Y'es  Yes  Yes  Yes 

Gould    Coupler   Co Yes  Yes  Yes  Yes 

American   Mall.   Cast.   Co Yes  Yes  Yes  Yes 

Union    Spring   &    Mfg.    Co Yes  Yes  Yes  Yes 

T.  H.  Symington  Co Yes  Yes  Yes  Yes 

Brakes,  Air — 

New  York  Air  Brake  Co Yes  No  No  No 

Westinghouse    Air   Brake    Co No  Yes  Yes  Yes 

Brake    Beams.    Tender — 

Buffalo    Brake    Beam    Co Yes  Yes  No  Ves 

Davis    Brake    Beam    Co Yes  No  Yes  Yes 

American    Steel    Foundries Yes  No  Yes  No 

Joliet   Railway    Equipment   Co Yes  Ves  Yes  Yes 

Damascus    Brake    Beam   Co Yes  No  Yes  Yes 

Haskell    &    Barker Yes  Yes  Yes  No 

Pressed    Steel    Car    Co Yes  No  No  Yes 

Chicago    Railway    Equipment    Co...  No  Yes  Yes  Yes 

Brake    Shoes — 

American  Brake  Shoe  &  Fdry.  Co.  Yes  Yes  Yes  Yes 

Couplers — 

American   Steel   Foundries Yes  Yes  Yes  Yes 

Buckeye    Steel    Casting    Co Yes  Yes  Yes  Yes 

&)uld   Coupler   Co Yes  Yes  Yes  Yes 

McConway  &  Torley Yes  Yes  Ves  Ves 

National    Mall.    Cast    Co Yes  Yes  Y'es  Yes 
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D.  S. 
I'ox 

Davis'  3d  Point  Suspension — 

Chicago  Railway  Equipment  Co Yes 

Door    Fixtures    (Slide)  — 

Camel    Cotnpany    No 

Draft  Gear,  Friction — 

Westinghouse   .Mr   Urake  Co Yes 

Standard  Coupler  Co Yes 

Union    Draft    Gear    Co Yes 

Keyoke   Railway   Equipment  Co....  Yes 

Dust    Guards — 

Wra.    N.    Thornburgh    Co Yes 

Ends,    Pressed    Steel — 

Pressed    Steel    Mfg.    Co Yes 

Chicago  S;  Cleveland  Car  Roof  Co. .  No 

Frames.    Truck — 

American   Steel   Foundries Yes 

Bettendorf    Co Yes 

Buckeye   Steel  Cast.   Co Yes 

Gould   Coupler   Co Yes 

Scullin  Steel  Co Yea 

Hose.  Air  Brake — 

New  York  Air  Brake  Co Yes 

Westinghouse   Air  Brake  Co No 

Uncoupling    Device — 

Imperial   Appliance   Co Yes 

Wedges.  Journal    Box  — 

Western  Railway    P.quipment  Co...  Yes 

Wheels,    Cast    Iron- 
Brass   Foundry   &    Machine   Co....  Yes 
Louisville  Car  Wheel   &  Supply  Co.  Yes 

Albany    Car   Wheel    Co Yes 

Southern   Car   Wheel   Co Yes 

New   York  Car  Wheel  Co Yes 

Ramapo  Car  Wheel  &  Foundry  Co.  .  Yes 

Buffalo  Car  Wheel  &  Foundry  Co..  Ves 

Brown    Car   Wheel   Works Yes 

Griffin  Car  Wheel  Works Yes 

Western    Steel    Car    Co Yes 

Standard    Car    Wheel    Co Yes 

National  Car  Wheel  Co Yes 

Wheels,   Steel- 
Standard   Forged   Steel No 

Pressed    Steel    (Carnegie) No 

Yokes,  Draw  Bar — 

Buckeye  Steel   Castings  Co Yes 

Union    Draft   Gear   Co Y« 
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LINING  AND  FLOOR  RACKS  FOR  CARS 
HANDLING  PERISHABLE  FREIGHT 

The  car  service  section  of  tlie  Railroad  Administration 
issued  Circular  CS-43  (revised),  dated  January  30,  covering 
the  use  of  refrigerator  and  box  cars  to  be  used  in  the  trans- 
portation of  perishable  freight. 

Refrigerator  Cars. — (1)  Railroads  will  supply  refriger- 
ator cars  for  shipment  of  fruits  and  vegetables  to  the  ex- 
tent of  their  ability.  A  certain  percentage  of  this  class  of 
cars  belonging  to  the  various  railroads  is  already  equipped 
with  false  floors  or  floor  racks.     It  is  contemplated  eventu- 
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given  the  privilege  of  equipping  the  cars  with    such    lining 
entirely  at  their  own  expense. 

6.  In  the  interest  of  promoting  shipments  and  conserving 
food  supply,  it  is  suggested  that  the  lining  of  box  cars,  when 
done,  conform  to  tlie  following  standard  furnished  by  the 
Bureau  of  Markets,  United  States  Department  of  Agricul- 
ture, which,  it  is  believed,  will  give  the  best  results : 

"False  floors,  side  and  end  walls  shall  be  installed  pro- 
viding an  unobstructed  space  for  air  circulation  down  be- 
tween the  car  and  walls  and  false  end  walls,  and  from  there 
under  the  false  floors  to  the  doorways.  This  ventilating 
space  must  be  kept  clear  of  hay,  straw,  manure,  shavings, 
and  everything  except  the  necessary  false-floor  supports. 
There  shall  be  a  space  between  the  car  side  walls  and  the 
false  side  walls  of  not  less  than  four  inches  at  the  top  and 
six  inches  at  the  bottom. 

"Each  doorway  shall  be  tightly  boarded  not  less  than  24 
in.  from  the  floor  upward,  the  boards  being  nailed  to  the 
inside  of  the  door  frame  to  keep  out  cold  winds." 

7.  For  the  same  reason  it  is  further  requested  that  ship- 
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ally  to  equip  in  this  manner  all  such  cars  owned  by  roads 
under  federal  control,  and  also  cars  of  the  following  refrig- 
erator lines:  Pacific  Fruit  Express  Company,  Santa  Fe  Re- 
frigerator Despatch,  American  Refrigerator  Transit  Company 
ancl  the  'Frisco  Refrigerator  Line. 

2.  It  will  not  be  practicable  for  the  railroads  to  equip 
a  sufficient  number  of  cars  to  fully  meet  the  requirements 
of  the  present  season.  Therefore,  if  refrigerator  cars  owned 
by  federal-controlled  roads,  or  cars  oelonging  to  any  of  the 
above  named  refrigerator  lines,  not  equipped  with  floor  racks, 
are  offered  for  loading  fruit  and  vegetables,  shippers,  if  they 
so  desire,  will  be  privileged  to  construct  and  place  in  cars 
suitable  racks  of  standard  type,  in  accordance  with  specifica- 
tions shown  on  accompanying  print.  Racks  when  so  placed 
will  become  a  permanent  part  of  the  car. 

.1.  Railroads  will  reimburse  shippers  for  the  value  of 
floor  racks  placed  as  above  described  at  the  rate  of  fifty 
cents  per  linear  foot  of  rack.  This  reimbursement  will  be 
made  by  the  road  on  which  load  is  first  placed  in  car  fol- 
lowing installation  of  floor  racks. 

4.  Any  Uning  desired  by  shippers  in  refrigerators  in 
addition  to  floor  racks  must  be  placed  by  them  at  their  own 
expense,  and  in  such  manner  as  not  to  damage  the  car  or 
insulation. 

Box  Cars. — (5)  When  railroads  arc  unable  to  meet  the 
demand  for  refrigerator  cars  for  above  named  shipments, 
if  shippers  elect  to  make  use  of  box  cars,  and  if  in  tlieir 
opinion  such  cars  require  lining,  they  (the  shippers)  will  be 
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Arrangement  of  Floor  Racks  for  Cars  Handling   Perishable  Freight 

pers  make  it  a  practice  to  use  box  cars  for  the  shorter  hauls, 
reserving  refrigerator  cars  for  loading  to  the  more  distant 
points.  Railroads  will  supply  refrigerator  cars  preferentially 
as  compared  with  box  cars,  for  the  longer  runs. 

8.  Box  cars  that  may  be  lined  by  shippers  will  be  fur- 
nished with  a  board  on  either  side,  of  uniform  dimensions 
(24  in.  by  30  in.),  with  lettering  of  suitable  size,  reading 
as  shown  in  the  illustration. 

9.  These  boards  will  be  furnished  by  the  railroads. 
Lined  box  cars  so  boarded  will  be  returned  free,  with  lin- 
ing, to  point  of  origin  of  load,  and  sliould  be  wavbilled  to 
such  point,  consigned  to  party  or  firm  whose  name  the 
board  bears.     They  may  be  loaded  all  or  a  part  of  the  way 
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en  return  trip  with  any  suitable  freight.  They  must  not 
be  loaded  out  of  direct  line,  and  care  should  be  exercised 
to  avoid  damage  to  lining  in  loading  cr  unloading. 

10.  It  must  be  understood  that  cars  thus  lined  and 
boarded  are  subject  to  demurrage,  eitlier  while  awaiting  load- 
ing or  unloading. 

11.  The  privilege  of  equipping  box  cars  as  above  will 
extend  from  Xovcml)er  15,  1918,  to  .\pril  1,  1919.  In  the 
event  of  failure  to  return  lining  to  shippers  within  three 
months  from  the  last  named  date,  roads  on  which  it  was 
originally  placed  in  cars  will  refund  to  party  furnishing  same 
the  sum  of  twenty-five  dollars  per  car  in  full  payment  for  the 
value  of  the  lining,  but  only  when  installed  in  conformity 
with  the  specifications  named  in  paragraph  6.  In  the  case 
of  box  cars  the  term  "lining"  will  be  understood  as  includ- 
ing false  floor  as  well  as  lining  of  side  and  end  walls. 

12.  Roads  on  which  cars  are  equipped  should  keep  an 
accurate  account,  showing  date,  number  and  initial  of  car 
and  name  of  shipper  to  avoid  any  misunderstanding  in  mak- 
ing settlement  in  case  of  lo.=s. 

13.  After  April  1,  shippers  will  be  required  to  promptly 
remove  from  car?  any  lining  which  belongs  to  them.  Fail- 
ing to  remove  such  equipment,  the  work  of  removal  will  be 
performed  by  the  railroads,  but  the  latter  will  not  be  respon- 
sible to  owners  for  the  material  or  its  value  after  removal. 

14.  Provisions  herein  contained  which  relate  to  reim- 
bursements to  lie  made  to  shippers  become  effective  coinci- 
dentally  with  the  effective  date  of  tariff  provisions  of  the 
various  railroads  authorizing  such  reimbursement. 


JOURNAL  BOX  PACKING 

In  response  to  an  inquiry  for  information  regarding  the 
use  of  substitutes  for  journal  box  packing,  published  in  the 
Railway  Mechanical  Engineer  a  short  time  ago,  several  roads 
have  replied.     .\  brief  abstract  of  the  replies  follows: 

Road  A. — We  have  experienced  some  trouble  in  using  the 
cotton  journal  box  packing.  It  has  been  found  to  be  short 
material  and  has  not  been  giving  us  the  service  that  we 
should  receive.  We  have  been  using  cotton  packing  on 
freight  equipment  for  some  time,  but  the  past  year  we  have 
had  a  very  poor  grade  of  material. 

Road  B. — This  company  has  Ijeen  using  cotton  waste  for 
journal  box  packing  for  some  period  of  time,  and  we  find 
that  if  it  is  kept  up  to  the  journal  we  have  no  trouble.  This 
waste  is  inclined  to  sag  a  little  more  than  good  wool  and 
requires  a  little  more  attention.  \A  e  have  been  very  success- 
ful with  its  use. 

Road  C. — We  did  not  chan.ge  our  practice  during  the  war 
but  used  cotton  waste  for  packing  all  journal  boxes,  which 
has  been  the  practice  on  this  line  for  the  past  fifteen  years. 

Road  D. — We  have  to  date  made  no  changes  from  our 
pre-war  practice.  We  are  using  cotton  waste  for  freight 
cars  and  a  75  per  cent  wool  and  25  per  cent  merino  waste 
for  passenger  cars  and  tender  trucks.  We  have  obtained 
very  satisfactory-  results. 

Road  E. — We  have  not  made  any  changes  in  our  stand- 
ards for  journal  box  packing.  We  use  cotton  w-aste  for 
packing  journal  boxes  of  freight  cars  and  a  composite  wool 
cotton  and  fibre  waste  for  passenger  cars  and  locomotives. 

Road  F. — It  has  always  been  the  practice  of  tli's  road 
to  use  wool  waste  for  passenger  car  journal  box  packing 
and  a  journal  box  packing  composed  of  wool  waste  and 
cocoanut  fibre  for  freight  equipment  cars.  We  have  not 
deviated  from  this  practice  during  the  past  year,  but  we  have 
frequently  Ijecn  furnished  with  wool  waste  which  was  of 
inferior  quality  to  that  called  fo--  in  our  .specification  and 
were  often  obliged  to  take  this  material,  although  w-e  did 
not  consider  it  satisfactory   for  journal  box  packing. 

The  following  is  taken  from  our  specifications  for  journal 


box  packing:  The  material  desired  under  Grade  A  is  curled 
vegetable  fibre,  so  curled  as  to  impart  to  it  the  maximum 
resiliency;  wool  and  cotton  threads  free  from  large  lumps 
of  any  one  component  part  and  thoroughly  machined  and 
intimately  mixed  with  the  curled  fibre  in  the  following  pro- 
portions. Grade  B  to  have  the  same  quality  of  wool  and 
cotton  as  Grade  A,  without  the  vegetable  fibre. 

nrade  A  CraAe  B 

a.     \'cgrtablp    fibre    IS  per  tent  0  per  cent 

h.     Wooi    waste    4.t  per  cent  60  per  cent 

c.     CuHon    waste     40  per  cent  40  per  cent 

The  vegetable  fibre  should  he  Tampico,  cocoanut  or  some 
approved  equivalent,  clean,  long,  strong,  well  curled  and 
sufficiently  elastic.  The  wcxjl  threads  should  consist  of  new 
}am  or  thrums  from  Hie  product  of  looms  weaving  Brussels, 
A.xminster  and  Ingrain  carpets  and  other  high-grade  woolen 
fabrics,  iluck  yam  shall  not  be  used.  The  cotton  waste 
should  consist  of  white  and  colored  new  cotton  threads. 

Road  G. — \\'e  have  tried  several  substitutes  for  wool,  but 
have  not  been  able  to  secure  satisfactorj-  results  and  have 
insisted  on  and  secured  a  journal  box  packing  to  the  follow- 
ing specification:  A  shredded  carpet  stock  containing  at 
least  50  per  cent  net  wool  content,  the  balance  of  the  mixture 
composed  of  cotton  and  long  merino  threads,  2  inches  and 
over.  The  whole  being  well  machined,  free  from  knots, 
flyings,  jute,  sticks,  paper  or  other  deleterious  suljstances. 
Oil,  grease  and  dirt  not  more  than  10  per  cent.  Moisture 
not  to  exceed  10  per  cent.  Cotton  not  more  than  20  per  cent. 
This  is  proving  very  satisfactory. 

Road  H. — This  road  has  tested,  in  service,  a  number  of 
different  kinds  of  journal  box  packing  and  our  tests  indicate 
that  a  comliination  of  wck>1,  cotton  and  vegetalile  fibre  gives 
the  best  results.  The  standard  packing  now  used  by  this 
company  consists  of  about  85  per  cent  w-ool,  7  to  8  per  cent 
cotton  and  7  to  8  per  cent  vegetable  fibre. 

Road  I. — We  have  for  several  months  on  this  road  been 
using  wool  waste,  which  is  partially  made  up  of  shredded 
carpet.  This  waste  is  composed  of  approximately  67  per 
cent  wool  and  .ij  per  cent  cotton,  and  is  satisfactory. 

Road  J. — While  a  good  grade  of  packing  is,  of  course, 
l>etter  than  a  poor  grade,  I  believe  that  90  per  cent  of  the 
hot  box  trouble  could  be  eliminated  with  the  average  pack- 
ing that  is  used  if  boxes  were  given  the  proper  attention. 
Two  of  the  main  troubles  have  been,  first,  allowing  cars  to 
run  until  the  packing  at  the  back  of  the  journal  became  dry 
and  glazed;  also  in  extremely  cold  weather  the  packing  works 
to  the  front  of  tlie  bo.xes  reducing  the  surface  of  the  journal 
which  is  lubricated  until  the  hot  box  is  unavoidable.  Second, 
rebrassing  cut  journals  instead  of  changing  wheels. 

The  greatest  advance  that  has  been  made  in  )ears  in  the 
prevention  of  hot  boxes  has  been  in  the  discovery  that  where 
lubrication  is  failing  or  friction  is  increasing  from  any 
cause,  the  center  of  the  journal  on  the  end  becomes  dry 
before  the  journal  becomes  hot.  A  dry  journal  center  is 
almost  an  infallible  sign  of  an  impending  hot  box  and  calls 
for  one  of  three  actions  (always  examine  brass  and  journal) : 

1.  If  caused  by  dry  and  glazed  dope,  with  brass  and 
journal  in  good  condition,  repack  box. 

2.  If  the  brass  is  worn  or  defective  with  the  journals 
in  .good  condition,  rebrass  and  repack. 

.V     If  tlie  journal  is  cut,  change  the  wheels. 

Where  there  is  a  plug  of  waste  in  the  front  end  of  the 
box  (I  think  these  will  soon  all  be  removed  by  all  roadsj, 
a  dn,-  spot  cannot,  of  course,  develop;  Imt  frequently  a  greasy 
wheel  with  a  new  brass  is  an  indication  that  a  brass  has  been 
applied  to  a  cut  journal.  This  journal  may  run  cool  if  the 
car  is  empty,  but  not  when  it  is  loaded. 

One  cause  of  an  unnecessary  number  of  hot  boxes  is  the 
practice  of  applying  brasses  to  cut  journals  when  the  wheels 
should  have  been  removed.  This  was  quite  general  a  year 
aco,  and  there  has  been  a  great  deal  of  it  up  until  the  last 
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few  months.  A  car  stops  off  at  various  sidings  and  repair 
tracks  to  liave  brasses  changed  and  thus  takes  several  weeks 
to  get  over  the  road,  and  it  is  ver\-  difficult  to  learn  what 
is  going  on  until  some  person  complains  of  the  long  delay 
to  a  car  of  important  freight.  I  am  fully  convinced  that 
if  all  roads  followed  these  matters  closely  the  liot  boxes 
could  be  reduced  90  per  cent. 

We  have  spread  our  wheel  storage  tracks  and  cut  the 
sides  of  our  wheel  cars  down  so  that  wheels  can  be  stored 
witliout  the  flanges  of  the  wheels  striking  against  the 
journals. 

A  feature  in  connection  with  changing  or  examining  the 
brass  is  the  importance  of  using  two  jacks.  When  only  one  jack 
is  used  the  weight  on  the  opposite  journal,  especially  if  the 
car  is  loaded,  usually  causes  the  w-heel  to  raise  from  the  rail 


with  the  result  that  the  man  usually  goes  for  help  and  has 
to  use  blocks  to  force  the  wheel  down.  In  many  cases  this 
makes  it  necessar}-  to  drive  the  brass  in  with  a  bar  or 
hammer,  damaging  the  lining  as  it  is  forced  past  the  collar 
and  sometimes  when  there  has  been  end  wear  on  the  brass 
removed,  the  new  brass  and  wedge  are  not  properly  seated, 
resulting  in  a  brass  bearing  on  one  end  with  the  certainty 
of  a  hot  box. 

If  a  jack  is  placed  under  the  opposite  box  and  raised 
just  enough  to  take  the  weight,  the  wheels  remain  on  the 
rail ;  also  if  the  brass  removed  is  end  worn  the  wheels, 
being  free  on  the  rail,  can  easily  be  moved  over  to  allow  the 
new  brass  to  enter.  I  have  seen  three  or  four  men  take  an 
hour  to  change  a  brass  with  one  jack  where  one  man  could 
have  done  the  work  in  a  few  minutes  with  two  jacks. 


Automobile  Cars  for  the  I.  C. 


Single  Sheathed  Type  of  80,000  lb.  Capacity;  Designed 
Particularly  for  Carrying  Various  Kinds  of  Lading 


PERSISTENT  efforts  have  been  made  by  many  roads 
during  the  past  few  years  to  secure  freight  cars  which 
are  adapted  for  many  kinds  of  lading.  This  policy, 
if  consistently  followed  out,  would  undoubtedly  bring  about 
a  reduction  in  the  empty  car  mileage  and  an  increase  in  the 
average  carload.  The  growing  tende;!cy  to  design  cars  built 
for  a  special  traffic,  so  that  tliey  are  adapted  for  various 
kinds  of  lading  is  well  exemplified  by  an  order  of  five  hun- 
dred 40-ft.  automobile-furniture  cars  of  80,000  lb.  capacity 
recentlv  delivered  to  the   Illinois  Central  by  the   Standard 


The  length  over  the  corner  post  is  40  ft.  tyi  in.  and  over  the 
striking  plates  41  ft.  11;4  in.  The  width  at  the  ends  is  8  ft. 
9?t;  in.,  and  between  the  steel  side  door  posts  10  ft.  5.J4  in. 
The  extreme  height  to  the  top  of  the  brake  mast  is  IS  ft.,  3 
in.,  and  to  the  top  of  the  running  board  14  ft.  8  1/16  in.  The 
top  of  the  floor  is  3  ft.  8  1/16  in.  above  the  rail. 

The  underframe  is  of  the  fishbelly  type.  The  web  plates 
are  5/16  in.  thick  and  2434  in.  deep  at  the  center,  and 
10  11/16  in.  at  the  draft  sill,  extending  continuously  from 
end  sill  to  end  sill,  being  spaced  13  >4  in.  apart.     Along  the 


Illinois  Central  Single  Sheathed   Automobile  Car 


Steel  Car  Company.  While  designed  primarily  for  auto- 
mobile and  furniture  loading,  these  cars  are  suitable  for 
almost  any  commodity  that  is  handled  in  box  cars,  excepting 
grain. 

These  cars  have  a  light  weight  of  48,000  lb.  They  are 
40  ft.  3'<  in.  long  and  8  ft.  65^  in.  wide  inside.  The  height 
from  the  floor  to  the  under  side  of  the  carlines  at  the  side  is 
10  ft.  '4  in.     The  cubical  capacity  of  the  car  is  3,435  cu.  ft. 


bottom  of  each  web  plate  is  riveted  a  5-in.  by  4-in.  by  ^-in. 
angle,  with  the  long  flange  horizontal.  The  top  chord  angles 
are  3J.4  in.  by  3 1 2  in.  by  5/16  in.,  and  to  them  is  riveted  a 
top  cover  plate  5/16  in.  thick  and  21  in.  wide,  extending 
the  full  length  of  the  sills.  From  the  inside  of  the  end  sill 
to  a  point  21  in.  beyond  the  center  line  of  the  body  bolster, 
the  center  sill  wel>  is  reinforced  by  a  plate  5  16  in.  thick 
extending  the  full  depth  of  the  sill,  having  at  tlic  top,  flanges 
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3  in.  wide  extending  inward.  These  stiffeners  are  riveted  to 
the  inner  side  of  the  center  sill  web  plate  and  to  the  cover 
plate.  The  web  plates  are  also  reinforced  between  the  bol- 
sters by  vertical  stiffeners  of  4-in.  by  o-in.  by  '^-in.  angles, 
which  are  spaced  appro.ximately  3  ft.  6  in.  apart  and  serve 
also  as  supports  for  the  floor  beams.  Malleable  iron  cheek 
plates  of  the  double  pocket  type  are  riveted  inside  the  draft 
sills.  The  couplers  have  a  5-in.  by  7-in.  shank  and  8j4-in. 
butt.  A  cast  steel  yoke  having  an  ultimate  strength  of  4S0,- 
000  lb.  is  used.  It  is  attached  to  Uie  coupler  by  a  key  and 
is  fitted  with  one  M.  C.  B.  class  G  draft  spring  and  one 
Harvey  friction  spring.  The  Carmei  release  rigging  and 
Imperial  centering  attachment  are  used. 

The  body  bolster  is  of  a  box  section.  The  diaphragms  are 
of  j4-in.  pressed  steel  plate  with  3-in.  flanges  all  around  and 
are  spaced  8  in.  back  to  back.  At  die  outer  end  of  the  dia- 
phragm there  is  a  spacer  made  of  a  7/16-in.  bent  plate.  The 
spacers  between  the  center  sills  at  the  bolsters  are  of  cast 


steel.  The  top  bolster  cover  plate  is  14  in.  wide  and  J4  in- 
thick  extending  from  side  to  side  sill.  The  bottom  cover 
plate  is  14  in.  by  7/16  in.  and  extends  the  full  width  of  the 
car.  The  cast  steel  body  center  plate  is  fastened  under  the 
bottom  cover  plate  and  is  riveted  through  the  bottom  chord 
angles  on  the  center  sills  and  also  to  the  center  sill  spacer 
casting. 

The  end  sills  are  8-in.,  18.7S-lb.  channels.  To  the  back 
of  these  channels  is  riveted  a  5-in.  by  3-in.  by  J^-in.  angle 
by  wliicli  the  end  sill  is  fastened  to  the  top  of  the  center 
sill.  The  striking  plate  is  a  steel  casting  riveted  to  the  end 
sill  and  to  the  webs  of  the  center  sill.  There  are  two  cross 
bearers  on  each  side  of  the  car,  spaced  10  ft.  apart.  The 
diaphragms  are  of  /4-in.  plate  with  a  3-in.  flange  all 
around,  reinforced  at  top  and  bottom  by  3-in.  by  2J/^-in. 
by  5/16-in.  angles.  A  pressed  steel  filler  made  of  /4-in. 
plate  is  fastened  between  the  center  sills  at  each  cross 
bearer.     The  top  cover  plate  is  yi  in.  thick  and  8  in.  vride. 


SrrgP/. 


Seci'ion  ai  Crossbearer. 
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'^^^^ 
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and  e.xtcmis  out  almost  to  the  side  -ill,  while  the  bottom 
cover  plate  is  7/16  in.  by  8  in.  and  is  fastened  directly  to 
the  side  sill. 

The  side  sills  are  made  up  of  a  5  in.,  16.67-lb.  Z-bar  of 


8  3b  OnrSide  P/affs 1 


-S  3l  OvtrSh^l  Fnd-  ■ 

8  9g  Oyer  Comer  fhsfs 

Arrangement   cf    End    Plates   and    Roof 


a  special  section  incorporating  a  grain  lock,  extending  from 
end  sill  to  end  sill.  This  Z-bar  is  reinforced  under  the  door 
opening  and  for  a  short  distance  beyond  at  each  end,  by  a 


plate  of  the  Ijody  bolster  is  likewise  fastened  to  the  outwardly 
extending  flange  of  the  6-in.  Z-bar  and  a  malleable  iron  jack- 
eting casting  is  placed  beneath  the  cover  plate.  The  side 
sills  and  end  sills  are  riveted  together  at  the  corners  and  are 
reinforced  by  a  5/16-m.  plate.  There  are  diagnonal  braces 
extending  from  tlie  comer  of  the  underframe  to  the  inter- 
section of  the  center  sill  and  body  bolster,  made  up  of 
J^-in.  plate  12 ,'4  in.  wide,  flanged  in  the  center  to  a  chan- 
nel section.  There  are  six  floor  beams  on  each 
side  of  the  car  made  of  4-in.  Z-bars  riveted  to  the  center  sill 
stiffeners  and  to  short  sections  of  4-in.  by  3-in.  angles  riveted 
to  the  side  sills. 

The  corner  posts  are  4-in.,  8.2-lb.  Z-bars  and  the  side 
posts  and  braces  are  3-in.,  6.7-lb.  Z-bars,  with  the  exception 
of  the  door  posts,  which  are  of  the  same  section  as  the  comer 

posts.       The     posts     and 

3.  braces   are  joined    at   the 

top    of    the    H'X-in.    by 

^-in.    side    plate    girder 

which    extends    from    the 

end  post  to  the  door  posts 

and  is  riveted  to  the  web 

of    the    4-in.    Z-l^ar  side 

plate.     The  side  plate  is 

reinforced  at  the  center  by 

a  3-in.  by  3  in.  by  7/16-in. 

angle  riveted  to  the  w^eb  of 

the  Z-bar  and  overlapping 

the  side  plate  girder  for  a 

distance  of  2   ft.   at  each 

end.   The  end  posts  are  braced  by  2J/2-in.  by  J^-in.  diagonal 

end   straps  and   also  by  flanged  corner  angles  made   from 

5/16-in.  plate. 


%'o:«^  ''''^'""'^ 


x^^^ 
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End   View  and   Section   of  the    Illinois  Central   Automobile  Car 


4-in.,  8.2-lb.  Z-bar  riveted  to  the  lower  flange  of  the  6-in.  The  end  is  of  the  Murphy  pressed  steel  type,  the  two  lower 

Z-bar.     The  two  sections  thus   form   a  channel   which   fits  sections   being   of   j4-in.   plate   and   the  upper   sections   of 

over  the  end  of  the  cross  bearer,  the  cross  bearer  bottom  cover  3/16-in.  plate.     The  bottom  section  is  flanged  inward,  and 

plate  being   riveted  to  the  lower   flange.     Tlie   bottom  cover  is   riveted  to  the   5-in.   by  3-in.   angle  on  the   inner  side  of 
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the  end  sill.     Five  transverse  furring  strips  are  provided  to 
hold  the  end  lining. 

The  floor  of  the  car  is  supported  on  yellow  pine  stringers 
4_'4  in.  wide  and  4  in.  high.  Between  the  body  bolster  and 
the  end  sill  there  is  but  one  stringer  on  each  side,  but  in  the 
center  of  the  car  there  are  two.  The  stringers  are  continu- 
ous over  the  floor  beams,  but  end  Jt  the  cross  bearers  to 
which  they  are  attached  by  short  sections  of  Z-bars  riveted 
to  the  upper  flange.  The  flooring  is  2;4-in.  yellow  pine, 
shiplapped,  bolted  to  the  side  sills  and  nailed  to  the  string- 
ers. The  siding  is  IJ^-in.  by  S^^J-iii.  yellow  pine,  tongued 
and  grooved,  bolted  to  the  posts  and  braces.  The  lower 
course  of  the  siding  fits  over  one  of  the  ridges  on  the  side 
sill,  thus  forming  a  grain  lock.     The  siding  extends  to  the 


Side    Door    Post   and    Sections   of    Side    Framing    at    Door 

steel  end  sheet  and  an  angle  iron  is  fastened  in  the  corner 
where  it  meets  the  1-in.  end  lining,  this  angle  being  bolted 
through  the  side  lining  and  the  web  of  the  corner  post  and 
also  to  the  corner  board  in  the  end  lining. 

The  door  posts  are  spaced  10  ft.  S^i  in.  apart,  and  are 
staggered,  the  distance  from  the  center  line  of  the  car  being 
3  ft.  and  7  ft.  534  in.  respectively.  There  is  a  movable 
center  door  post  of  white  oak,  4  in.  by  SJ^  in.,  with  top 
and    bottom    shoes    of   malleable    iron    engaging    malleable 


housings,  one  on  the  side  plate  and  the  other  in  the  floor. 
When  the  center  post  is  moved  over  adjacent  to  the  door 
post,  there  is  a  clear  door  opening  of  10  ft.  1J4  'i-  When 
it  is  brought  over  to  the  point  where  the  two  doors  meet  it 
is  automatically  locked  in  position  and  can  be  bolted  to  the 
frame  of  the  smaller  door  leaving  an  opening  which  is  six  feet 
wide. 

Tlie  doors  have  steel  frames  made  up  of  Z-bars  at  the  top 
and  bottom  and  angle  irons  at  the  sides  with  a  transverse 
reinforcing  angle  across  the  center.  The  stiles,  rails  and 
braces  are  J4  in.  and  the  sheathing  is  13/16  in.  thick. 
Camel  door  fixtures  are  used  throughout. 

The  roof  is  supported  on  13  carlines  made  of  '4 -in. 
pressed  steel  plate  and  riveted  to  the  top  flange  of  the 
side  plate  Z-bar.  The  roof  is  of  the  all-steel  type  with 
galvanized  sheets  of  No.  16  U.  S.  gage.  The  trucks  are 
of  the  Vulcan  cast  steel  type  with  cast  steel  truck  bolsters 
equipped  with  Barber  lateral  rollers  and  a  drop  forged  truck 
center  plate.     Brake  beam  safety  bars  made  of  3-in.  by  3-in. 


'~QfQ"Q'~Q 


Section   Through    End    Sill 

angles  are  attached  to  the  spring  plank.  The  air  brake  is 
the  New  York  Air  Brake  Company's  schedule  CF-C-10 
with  J.  M.  expander  ring. 


SHOPPING  RECORD  FOR  PASSENGER 
CARS 

In  the  offices  of  passenger  car  shops  it  is  necessary  to  keep 
records  of  the  shopping  of  individual  cars  from  which  to 
prepare  lists  of  equipment  due  for  shopping.  The  usual 
form  of  book  record  is  not  entirely  satisfactory  for  this  pur- 
pose, as  it  does  not  make  readily  available  the  general  data 
which  are  often  of  extreme  importance.  For  instance,  if  in- 
formation is  desired  concerning  the  number  of  cars  which 
will  be  due  for  shopping  in  any  particular  month,  it  is 
necessary  to  check  the  records  of  every  car  unless  separate 
statements  are  prepared  on  which  tliis  information  is  shown. 
The  Chicago.  Milwaukee  &  St.  Paul  has  in  use  at  its  Mil- 
waukee shops  an  ingenious  arrangement  called  tlie  passenger 
shopping  record  board,  which  makes  il  easy  to  compile  such 
data  and  shows  the  condition  of  the  equipment  almost  at  a 
glance. 

In  order  to  give  a  clear  explanation  of  the  working  of 
this  device  it  is  necessary  to  state  some  of  the  general  rules 
governing  the  passenger  car  work.  The  road  makes  a  prac- 
tice of  overhauling  cars  at  regular  intervals  as  follows:  steel 
cars  17  months,  steel  underframe  cars  20  months,  wooden 
cars  24  months.  The  cars  may  receive  light  repairs  for  some 
special  reason,  but  this  does  not  affect  the  shopping  period. 
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There  are  four  shops  where  general  repairs  are  made  located 
at  Milwaukee,  Wis.,  Minneapolis,  Minn..  Dubuque,  Iowa, 
and  Tacoma,  Wash.  Repairs  are  classified  as  medium  or 
hea\y  repairs  and  rebuilding,  and  some  new  cars  are  built. 
The  shopping  record  furnishes  information  concerning  the 
cars  and  the  last  shopping  in  a  convenient  form.  The 
record  is  kept  in  a  frame  approximate!}  8  feet  high  and  9  feet 
wide,  this  large  amount  of  space  being  necessary,  as  the  road 
has  1,670  passenger  cars.  The  frame  carries  31  narrow 
vertical  panels  in  which  are  inserted  small  cards,  each  of 
which  represents  a  passenger  car.  These  panels  slide  in 
grooves  along  the  top  and  bottom  of  the  frame  and  those 
at  each  end  are  held  in  place  by  latches  and  can  be  removed 
if  desired.  The  panel  at  the  extreme  left  carries  cards  for 
the  cars  in  the  shops,  the  next  has  il.e  card  for  all  cars  out 
of  the  shops  one  month,  and  so  on  across  the  board,  the  last 
panel  carrying  the  card  for  all  car.-  out  of  the  shops  30 
months  or  longer.  The  panels  are  divided  into  sections  for 
the  various  series  of  cars,  and  in  this  way  the  different  types 
as  steel  coaches,  wooden  coaches,  express  cars,  etc.,  are  sep- 
arated. The  cards,  which  are  inserted  in  slots  in  the  face 
of  the  panels,  are  of  three  different  colors,  red  for  steel  cars, 
blue  for  steel  underframe  cars  and  white  for  wooden  cars. 
On  each  card  there  are  distinguishing  marks  to  show-  the 
type  of  car  (steel,  steel  underframe  or  wood),  the  number 
or  name,  the  shop  at  which  it  was  last  repaired  and  the 
class  of  repairs  it  received.  For  exanjple,  a  tvpical  notation 
would  be  as  follows:  A-S718-A-M.  The  prefix  A  indicates 
that  [his  is  a  steel  car  due  for  shopping  at  intervals  of  1 7 
months,  the  number  shows  that  it  is  a  tourist  sleeper  and 


the  suffix  A-M  that  it  received  its  last  shopping  at  Mil- 
waukee, and  was  given  medium  repairs.  If  this  card  was 
shown  in  panel  No.  7  it  w^ould  indicate  that  the  car  had 
been  repaired  seven  months  before. 

At  the  top  of  the  frame  between  panels  17  and  18  is  a 
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Monthly  Blueprint  Record  of  Car  Repairs 

letter  A,   indicating   that   steel   cars   beyond   this  point   are 
due  for  shopping.     It  is  easy  to  check  over  the  red  cards  in 
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tlie  panels  to  the  right  of  the  letter  and  determine  the  number 
of  steel  cars  which  require  repairs.  Similarly,  the  limits  for 
the  steel  underframe  and  wooden  cars  are  shown  after  20 
and  24  months,  respectively.  When  a  car  comes  into  the 
shop  for  classified  repairs,  the  old  card  is  removed  from 
the  rack  and  a  new  card  is  made  out  and  placed  m  the 
shop  panel.  At  the  first  of  each  month  the  board  is  changed. 
Panel  No.  30  is  removed  and  placed  in  the  shop  column, 
moving  each  board  one  column  to  the  right.  Cars  overdue 
for  the  shop  and  not  yet  brought  in  are  replaced  in  panel 
No.  30,  and  cars  still  undergoing  repairs  are  replaced  in  the 
shop  column. 

The  passenger  shopping  record  is  located  in  the  office  of 
the  general  supervisor  of  passenger  cars.  While  this  is  con- 
venient for  the  main  shop,  it  is  desirable  to  have  the  same 


mformation  available  in  the  other  shops,  and  for  that  reason 
the  record  as  it  stands  at  the  first  of  each  month  is  repro- 
duced on  a  tracing,  and  blue  prints  are  sent  to  all  shops 
on  the  system.  This  blue  print  also  has  a  list  of  the  classes 
of  cars,  the  numbers  and  the  roads  to  which  they  are  assigned. 
In  addition  it  has  a  summary  of  the  repairs  for  each  month 
and  a  statement  of  the  number  of  cars  overdue  for  repairs, 
with  comparative  figures  for  the  two  preceding  months. 
From  the  description  given  above,  it  is  easy  to  see  how 
readily  the  shopping  record  in  this  form  can  be  analyzed  to 
obtain  any  information  desired  as,  for  instance,  the  number 
of  cars  of  any  series  overdue  for  the  shop,  the  number  oi 
steel  or  wooden  cars  that  will  fall  due  for  shopping  in  any 
particular  month,  etc.  On  any  road  liaving  a  large  number 
of  passenger  cars,  such  a  device  will  prove  very  useful. 


Freight  Car  Repair  Standards 

Government's  Requirements  Ambiguous;  Interpre- 
tations Needed  If  Extravagance  Is  to  Be  Avoided 

BY    A    MECHANICAL    ENGINEER 


A  CLOSE  study  of  the  effort  to  establish  "Material 
Standards  for  Freight  Car  Repairs,"  as  outlined  in 
U.  S.  R.  A.  Mechanical  Department  Circular  No.  8 
cannot  but  seive  to  convince  the  unprejudiced  reader  that 
it  contains  many  ambiguities  which  are  difficult  of  inter- 
pretation, that  in  many  cases  its  observance  is  impracticable, 
and  in  other  cases  if  followed  would  accomplish  the  intro- 
duction of  the  specified  standards  only  at  an  expense  totally 
unwarranted  by  the  actual  benefits  realized.  The  intro- 
ducton,'  clause  of  this  circular  reads:  "When  renewing  parts 
or  applying  betterments  to  freight  cars  owned  by  railroads 
under  federal  control,  if  suitable  material,  either  new  or 
second-hand,  that  is  standard  to  the  car,  is  in  stock,  it  shall 
be  used.  Where  such  material  is  not  in  stock,  material 
standard  to  United  States  standard  cars  should  be  used,  if 
available." 

Interpreting  the  above  clause  in  strict  accordance  with 
its  reading,  it  would  appear  that  should  parts  "standard  to 
the  car"  not  be  in  stock  they  may  not  be  manufactured  or 
purchased  even  if  readily  available  by  manufacture  or  pur- 
chase, and  regardless  of  all  considerations  of  economy  of 
repairs  "material  standard  to  the  United  States  standard 
cars  should  be  used,  if  available."  Just  what  does  "if  avail- 
able" mean,  and  to  permit  the  observance  of  the  most  ele- 
mentary principles  of  economy  should  not  the  conclusion  of 
these  general  instruction?  have  read,  "if  readily  applicable 
to  the  cars  to  be  repaired?" 

Some  of  the  rules  set  forth  appear  to  be  particularly 
impracticable  of  application  and  unwarranted. 

Ritie  No.  3  rends:  "Side  bearincs — If  body  or  truck  side  bearings  require 
changing,  or  renewing,  frictionless  type  should  he  used,  interchangeable  in 
capacity   and    dimensions  ultli    those  used  on    L^nited    States   standard   cars." 

The  committee  appointed  to  consider  the  general  subject 
of  freight  car  repairs  doubtless  acted  in  accordance  with  its 
best  judgment  in  deciding  to  extend  the  use  of  a  device 
standardized  for  new  cars  by  adopting  it  for  repairs  to  cars 
in  service.  Nevertheless,  it  would  seem  that  frictionless  side 
bearings  had  not  received  a  sufficiently  strong  majority  en- 
dorsement by  railroad  mechanical  department  heads  to  war- 
rant anything  more  than  their  recommended  use  in  freight 
car  repairs  where  conditions  permit  application  without 
radical  change  in  body  or  truck  bolsters.  Any  one  with  a 
knowledge  of  the  var\'ing  side  bearing  conditions  obtaining 
on  the  multiplicity  of  freight  car  designs  in  service  today 


can  appreciate  tlie  problem  involved  in  replacing  the 
ordinary  rub  side  bearings  with  the  frictionless  type  inter- 
changeable in  dimensions  with  those  used  on  United  States 
standard  cars.  In  many  cases  such  replacement  could  not 
be  effected  for  lack  of  space  between  the  bolsters  at  the 
point  of  attachment  of  the  side  bearings;  in  other  cases 
because  the  side  bearings  are  cast  integral  with  the  bolsters. 
As  to  the  stipulated  "interchangealiility  in  capacit)-"  with 
frictionless  side  bearings  used  on  United  States  standard 
cars,  an  investigation  will  show  that  frictionless  side  bear- 
ings have  not  been  and  are  not  rated  in  accordance  with 
capacity,  the  efforts  of  each  individual  designer  being  all  in 
the  direction  of  the  development  of  devices  whose  several 
parts  would  continue  to  function  properly  and  which  could 
be  maintained  in  working  condition  at  minimum  cost  under 
the  maximum  side  bearing  loads  generally  obtaining. 

Rule  No.  4  reads:  "Side  truck  frames — When  necessary  to  renew  side 
truck  frames,  cast  steel  U-shaped  section,  United  States  standard  car  type, 
uilh  sei-arabl*.  journal  boxes,  to  be  uesed," 

The  superiority  of  the  cast  steel  side  truck  frame  to  the 
built-up  arch  bar  type  in  rigidity,  ultimate  strength  and 
durability  no  doubt  justified  its  selection  for  the  United 
States  standard  cars,  but  from  the  standpoint  of  supply 
availaiile  for  quick  repairs  there  arc  many  who  will  ques- 
tion the  propriety  of  designating  the  U-shaped  section  to  the 
e.xclusion  of  the  several  T-shaped  section  designs  that  have 
given  satisfactory  service. 

With  respect  to  the  specified  exclusive  use  of  the  cast  steel 
truck  side  frame  for  renewal  of  side  frames  in  service:  The 
intent  and  purpose  of  rule  4  evidently  is  the  gradual  elim- 
ination of  all  arch  bar  side  frames  and  their  replacement  by 
the  cast  steel  U-shaped  section  United  States  standard  car 
type.  A  rigid  adherence  to  this  rule  would  obligate  all  rail- 
roads to  immediately  seciu-e  and  carry  a  stock  of  the 
standard  cast  steel  frame.  Further,  the  wording  of  this  rule 
is  so  indefinite  that  it  seems  necessary  that  supplementar\' 
instructions  be  issued  stating  the  e.xtent  of  failure  which 
would  constitute  sufficient  cause  for  renewal;  that  is,  what 
proportion  of  the  several  members  of  the  arch  bar  side 
trame  sliould  fail  to  warrant  complete  replacement  with  the 
cast  steel  side  frame  in  preference  to  making  ea.sy  and  quick 
repairs  by  renewal  of  one  or  more  of  the  individual  parts. 

The  very  e.xtensively  used  M.  C.  B.  arch  bar  side  frame, 
being  a  built-up  structure  composed    of    solid    rectan<nilar 
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bars,  columns  and  column  bolts,  is  very  seldom  subject  to 
failure  in  its  entirety,  and  as  all  of  its  component  parts  have 
been  M.  C.  B.  standards  for  many  years  and  as  such  are 
carried  in  stock  by  all  railroads,  this  type  of  side  frame 
lends  itself  to  quick  and  economical  repairs. 

The  quite  extensive  adoption  and  use  in  recent  years  of 
cast  steel  side  frames  of  the  pedestal  t}pc,  requiring  a  de- 
sign of  journal  box  differing  from  the  strictly  M.  C.  B. 
standard  type,  presents  an  obstacle  to  the  use  of  the  standard 
side  frame  required  by  rule  No.  4  in  making  renewals  that 
could  be  overcome  only  by  entire  disregard  of  all  considera- 
tion of  economical  repairs.  It  can  be  readily  seen  that  in 
replacing  a  failed  side  frame  of  tliis  pedestal  t\'pe  with  the 
United  States  standard  car  ^f-pe  it  would  necessitate  scrap- 
ping the  journal  boxes  or  assigning  them  to  storeroom  stock 
for  a  possible  future  need  which  might  never  develop. 

Rule  .Vc.  6  reads:  "Draft  gears — (a^  Friction  draft  gears,  either  Card- 
well,  Miner.  Miirr.iy,  Sessions  Tyre  'K'  Westinghoiise.  or  similar  gears, 
to  be  of  not  less  than  150.000  pounds  capacity  with  a  maximum  travel  of 

-H   in- 
ch)     Sprint;    draft    gears,    if    used,    to    be    at    least    equal    in    capacity    to 
two  M.    C.   B.  "Class  'G'  springs,   interchangeable  with  friction   gear  without 
change  in  ear  construction. 

"(c)   Clearance  between  coupler  horn  and  striking  casting  to  be  3  in. 

"(d)      Coupler  to  be  key  connected  to  draft  gear," 

Clause  (b)  of  rule  6  seemingly  permits  the  use  of  spring 
draft  gears  of  a  minimum  capaciti,-  of  60,000  lb.,  but  the 
qualifying  stipulation  reading  "interchangeable  with  fric- 
tion gear  without  change  in  car  construction"  effectually 
nullifies  this  seeming  concession,  as  the  most  casual  investi- 
gation will  show  that  no  known  modem  arrangement  of 
draft  castings  suitable  for  tandem  or  twin  M.  C.  B.  class 
"G"  springs  can  be  designed  so  as  to  likewise  provide  for 
friction  draft  gears. 

This  qualification  being  present  in  rule  No.  6,  the  use  of 
friction  draft  gears  becomes  obligator)-  on  steel  reinforce- 
ments ("either  draft  arms  or  through  center  construction) 
applied  to  wood  underframe  cars,  or  in  the  replacement  of 
spring  draft  gears  on  steel  cars  where  suitable  draft  attach- 
ments standard  to  the  car  are  not  in  stock. 

The  difficulties  and  expense  incident  to  replacing  spring 
draft  gears,  either  tandem  or  twin,  on  the  many  steel  car? 
so  equipped,  by  friction  draft  gears  are  too  obvious  to  dwell 
upon,  and  if  investigated  would  convince  operating  officials 
of  the  entire  impracticability  of  this  clause  of  rule  No,  6 
and  the  enormous  expense  entailed. 

Metallic  draft  arms  in  the  past  ten  }-ears  have  been  found 
a  ver>'  satisfactory',  adequate  and  economical  means  of  rein- 
forcing wood  underframe  cars,  but  under  rule  No.  6  such 
draft  arms  must  now  be  used  in  conjunction  with  friction 
draft  gears.  This  brings  about  the  concentration  of  the 
entire  buffing  shock  on  the  center  line  of  draft,  with  a 
resultant  moment  of  force  about  the  neutral  axis  of  the 
section  of  draft  arms  above  the  bolster  (which  is  limited 
by  the  design  of  the  car)  of  such  magnitude  that  stresses 
will  be  set  up  in  the  metal  that  are  in  excess  of  its  elastic 
limit.  This  condition  docs  not  obtain  witli  a  60,000-lb, 
capacity  spring  draft  gear  and  a  2-i,'i.  coupler  horn  clear- 
ance, because  the  buffing  shock  delivered  on  the  center  line 
of  draft  is  limited  to  the  spring  capacit)'.  after  which,  witli 
the  coupler  horn  in  contact  with  the  striking  plate  the  eccen- 
tricity of  shock  is  very  materially  reduced.  In  other  words, 
in  using  spring  draft  gears  with  metallic  draft  arms  and  two- 
inch  coupler  horn  clearance  it  is  possible  to  keep  within  the 
M.  C.  B.  maximum  ratio  of  unit  stress  to  end  load  of  .IS. 
while  in  many  cases  it  is  not  possible  to  meet  this  require- 
ment with  friction  draft  gears.  Are  we  to  eliminate  an  alto- 
gether satisfactor)-  and  economical  method  of  reinforcing 
wood  underframe  cars  which,  when  u~cd  in  conjunction  with 
spring  draft  gears  can  he  designed  to  meet  a  ven,-  essential 
M  ■  C.  B.  requirement,  but  which  in  many  cases  cannot  be 
so  designed  when  combined  with  a  friction  draft  gear  in 
an  underhung  draft  rigging? 

The  foregoing  is  predicated  in  the  case  of  spring  draft 


gears  on  a  clearance  of  two  inches  between  tlie  coupler  horn 
and  striking  casting.  Clause  (c)  specifies  a  three-inch 
coupler  horn  clearance,  but  when  and  how  this  is  to  be 
obtained  is  left  to  the  ingenuity  of  the  railroad  making  re- 
pairs. On  many  existing  designs  of  underfranies  its  reduc- 
tion to  practice  would  result  in  overstressing  the  center  or 
draft  sills  Iietween  end  sill  and  bolster. 

The  statement  is  ventured  that  in  the  opinion  of  many 
mechanical  department  heads  spring  draft  gears  are  entirely 
satisfactory  on  any  design  of  adequate  steel  reinforcement  for 
wood  underframe  cars  and  that  tlie  greatly  increased  cost  of 
applying  friction  draft  gears  to  ecjuipment  of  limited  life 
and  value  is  not  justified. 

Riitc  \'o.  S  rcii.'s:  "Lv^ors— Side  ddors  on  box  or  stock  cars  (except 
double  deck  stock  cars)  will  be  bottom  supported  and  the  attachments 
uniform  with  those  on  I'nitcd  States  standard  cars." 

While  there  may  be  but  few  railroad  men  who  will  ques- 
tion the  superiority  of  the  bottom  hung  side  door  to  the  top 
hung  door,  it  is  difficult  to  understand  the  viewpoint  of  the 
committee  on  car  repairs  in  making  the  bottom  hung  door 
an  absolute  requirement  for  repairs.  In  many  cases  this 
would  necessitate  extensive  alterations  at  the  side  plate  and 
side  sill,  and  possibly  involve  rebuilding  the  doors  them- 
selves at  a  cost  many  times  greater  than  that  involved  in 
merely  replacing  all  the  original  door  fixtures. 

Rule  No.  9  reads:  "Ends — T.ox  cars  with  weak  constructed  ends  requir- 
ing two-thirds  uf  end  to  be  renewed  should  be  reconstructed  as  follows: 

(a)  Horizontal  corrugated  steel  ends  (two  or  three-piece)  having  top 
section  Ibrce-sixleenth  inch  thick,  and  bottom  section  or  sections  onc-fourtlj 
inch  thick  and  corrugations  2J^  in.  deep. 

"(b)  Vertical  reinforced  ends  with  4  or  5  in.  'Z'  bars  securely 
fastened  to  pl.ice  on  end  sills  and  end  plates.  End  plates  to  be  diagonally 
braced  on  inside  of  car,  under  roof,  to  side  plates,  or  with  reinforcements 
equivalent  in  strength." 

While  a  certain  latitude  is  permitted  in  renewing  weak 
constructed  ends  because  of  the  two  different  methcxls  stipu- 
lated, an  analysis  of  clause  (a)  of  this  rule  discloses  the  fact 
that  it  becomes  necessan,'  to  use  one  proprietary  structure, 
notwithstanding  the  fact  that  the  U.  S.  R.  .\.  specifications 
for  new  cars  pcnnit  the  alternate  use  of  three  different  types 
of  steel  ends.  To  those  railroads  to  whose  cars  another 
design  of  steel  end  might  be  more  economically  applied  the 
injustice  of  this  ver\-  narrow  restriction  is  most  apparent. 

Rule  No.  12  reads:  "Roofs — When  roofs  are  changed  or  renewed,  outside 
flexible  type  metal  roof  made  of  22  or  24  gage  galvanized  iron  witii  mul- 
lions  between  roof  sheets  and  with  flexibility  at  eaves  and  ridges,  will  be 
applied.  Roofs  should  be  interchangeable  mth  United  States  standard  cars 
having  same  lenglh  and  width  sheets.  To  permit  the  use  of  standard  sheets, 
the  following  changes  may  be  made; 

"(a)  Increase  or  decrease  in  thickness,  or  omitting  eavc  molding,  fascia, 
or  both. 

"(b)      Increase   the    width    of   roof  flashing  at   eaves. 

"(c)  Where  cars  are  equipped  with  all  metal  roofs,  such  construction 
may  be  continued  when  renewals  are  necessary,  if  considered  desirable," 

The  effect  of  this  rule  on  freight  car  repairs  and  its  prac- 
tical application  is  largely  a  question  of  interpretation. 
Taken  by  itself  its  observance  is  required  only  "when  roofs 
are  changed  or  renewed,"  but  when  linked  up,  with  the  intro- 
ducton,'  clause  of  the  circular,  it  apparently  becomes  necessary 
to  remove  without  regard  to  expense  a  partly  worn-out  all- 
wood  or  inside  metal  roof. 

There  are  many  who  endorse  the  benefits  and  economy  to 
be  derived  from  standardized  freight  cars  and  locomotives 
building  and  hereafter  built,  while  there  are  also  many  who 
oppose  such  rigid  standardization  as  has  been  adopted  for 
United  States  standard  cars,  but  tho.se  who  advocate  stand- 
ardized new  equipment  could  not  pursue  a  plan  better  calcu- 
lated to  discredit  their  views  than  by  acquiescence  in  the 
enforcement  of  Mechanical  Department  Circular  No.  S.  If 
held  to  be  mandator.-  and  put  into  execution,  it  would  add 
such  a  burden  of  increased  cost  of  freight  car  maintenance 
as  to  rival  the  increase  in  direct  labor  operating  costs  already 
imposed  by  government  control.  It  is  an  abortive  attempt  to 
extend  standards  never  originally  contemplated  for  anything 
but  new  cars  of  one  general  predetermined  design  to  some 
two  million  (2,000,000)  cars  of  a  multiplicity  of  designs 
now  in  service  without  regard  to  the  enormous  cost  involved, 
and  it  would  seem  that  the  Railroad  Administration  in 
approving  it  had  acted  with  a  ven-  indefinite  knowledge  of 
what  its  actual  reduction  to  practice  would  mean. 
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AN  IMPROVED  KEY  BOLT  FOR  PARALLEL 
RODS 

BY  J.   H.   HAHN 
Assistant  Roundhouse  Foreman,  Norfolk  &  Western.  Bluefield,  W.  Va. 

The  illustration  shows  an  improved  key  bolt  for  securing 
the  bushings  in  locomotive  side  rods.  The  liushings  are  ap- 
plied in  the  usual  way  and  the  rod  and  bushing  drilled,  the 
bushing  being  tapped  to  receive  the  key  bolt,  which  is  applied 
with  a  stud  driver  and  screwed  up  to  the  shoulder  good  and 
tight.  The  rod  and  the  bushing  is  drilled  in  one  operation 
and,  owing  to  the  fact  that  the  hole  in  the  bushing  is  smaller 
than  the  hole  in  the  rod,  a  drill  having  two  sizes  is  made 
especially  for  the  purpose.  Also  in  tapping  the  bushing  a 
small  case  liardened  bushing  that  serves  as  a  guide  for  the 
tap  is  inserted  in  the  bushing  and,  after  tapping  the  hole  in 
the  rod  Iiushing,  is  removed. 

On  the  heavier  classes  of  locomotives  considerable  trouble 
is  experienced  with  the  bushings  getting  loose,  and  whenever 
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Key   Bolt  for  Holding    Bushings   in   Side   Rods 

this  happens  it  becomes  necessary  to  remove  the  rods  and 
shim  the  bushings,  and  when  a  middle  connection  side  rod 
has  to  be  removed  for  loose  bushings  it  means  quite  an  item 
for  labor  and  time  the  engine  is  out  of  service.  This  rod 
key  bolt  was  designed  to  eliminate  a  great  deal  of  this 
trouble.  If,  when  this  key  bolt  is  used,  the  bushing  gets 
loose  in  the  rod  it  can  be  held  firmly  in  place  by  tightening 
the  inside  nut  shown  on  the  stud  and  locking  it  with  the  lock 
nut.  As  an  additional  precaution  a  cotter  can  be  applied  to 
the  end  of  the  stud.  This  will  securely  hold  the  bushing 
and  permit  additional  mileage.  As  a  matter  of  fact  this  can 
be  repeated  until  the  bushing  becomes  too  large  for  the  pin 
when,  of  course,  it  will  become  necessary  to  apply  a  new 
bushing. 

The  writer  has  applied  quite  a  number  of  these  key  bolts 
and  has  always  found  them  satisfactor)-.  The  key  bolts 
can  be  made  on  a  turret  lathe  and  carried  in  stock  ready  for 
use. 


RAILWAY  WOMEN  EMPLOYEES 

The  annual  report  of  Director  General  McAdoo  to  the 
President  contains  a  summary  of  the  number  of  women  em- 
ployed and  the  character  of  the  work  for  the  dates  of  Janu- 
ary 1,  April  1,  July  1,  and  October  1,  1918.  The  total  num- 
ber of  all  classes  of  employment  has  increased  as  follows: 
60,555  on  January  1,  65,854  on  April  1,  82,370  on  July  1, 
and  101,296  on  October  1.  The  occupations  served  by  the 
women  are  divided  into  21  classes,  which  are  shown  in  the 
following  table,  with  the  number  of  employees  in  each  class 
on  October  1,  1918: 

Attendants    2,390 

Bridge   tenders    12 

Car    department    684 

Clerical    or    semi-clerical 73,285 

Cleaning      5,555 

Elevator    operators    97 

Messenger    service    736 

Personal    service    2,796 

Roundhouse    work    1,365 

Shopwork      5,091 

Signal    service    220 

Station  agents,  a^iistants  and  aRent  operators 377 

Supervisors  of   women   employees 1 13 

Switch    tenders  and  other  yard  work 50 

Telegraph    operators    2,396 

Telephone  operators  (train  orders,  blocking  and  report- 
ing trains)    2.613 

Track  work 872 

Train    service    100 

Warehouse   and    docks 1,461 

Watch   women   518 

Other    service    565 

Total    101.296 

It  will  be  seen  from  the  above  that  the  largest  group  is 
included  under  ''clerical  or  semi-clerical,"  in  which 
there  are  73,285,  or  about  72  per  cent  of  the  total  number. 
Of  the  remainder,  11,864,  or  11.7  per  cent,  were  employed 
chiefly  in  mechanical  department  work,  being  divided  as 
follows : 

Car  depaitment: 

Coach   and  car  carpenters,  helpers  and  apprentices..  65 

Coach  and  equipment  painters 52 

Coach   and   car   repairers , 46 

Pattern  makers,  helpers  and  apprentices 3 

Upholsterer?  and   seamstresses    1J4 

Other  car  work 394 

Total    684 

Cleaning: 

Car   cleaners    3,704 

Stations    and    offices 1,286 

Shops     284 

Other   cleaners    281 

Total    5.55.'! 

Messenger  service: 

Day  work 727 

Night    work     0 

Total     736 

Roundhouse    work: 

Calling  crews    66 

Cleaning   headlights  and   lanterns 20 

Rourdhouse    clerks 204 

Supplying  engines    21 

Wiping  engines 1,000 

Turntable  operators 48 

Total    1.365 

Shopwork: 

Blacksmiths,    helpers  and    apprentices 35 

Poilermakers,  helpers  and  apprentices 6 

Coppersmiths,  sheet-metal  workers,   pipe  fitters,   help- 
ers   and    apprentices    14 

Electricians,   helpers  and  apprentices 36 

Laborers    finside    work) 3,316 

•^-abnrers    'outside   work) 1.314 

Machinists,   helpers  and  apprentices 370 

Total      5.091 
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WTiile  the  total  number  of  women  employees  increased 
from  60.555  on  Januarj'  1  to  101,296  on  October  1,  an  in- 
crease of  67  per  cent,  the  number  employed  in  the  classes 
pertaining  particularly  to  the  mechanical  department,  as 
above  mentioned,  increased  from  5,978  on  Januarj'  1  to  11,- 
864  on  October  1,  or  an  increase  of  98' j  per  cent. 


An  ordinary  tap,  arranged  as  indicated  in  Fig.  2,  is  used 
for  tapping  the  nut.     The  square  head  of  the  tap  fits  into 


INTERESTING  SHOP  DEVICES 
AT  TRANSCONA 

BY  S.   LEWIS 
Geaeral  Foreman   Blacksmirh,  Canadian  Government   Railnays,  Transcona,  Man. 

No  department  of  a  modem  shop  engaged  in  either  manu- 
facturing or  repair  work  has  any  greater  effect  on  the  output 
of  the  plant  than  the  tool  department.  The  Canadian  Gov- 
ernment shop  at  Transcona,  Man.,  appreciates  this  fact,  and 
is  well  equipped  with  modern  tools  and  jigs  for  facilitating 
work  and  for  reducing  the  cost  of  production.  Every  en- 
couragement is  given  the  men  by  the  management  to  devise 
special  devices  for  doing  their  work  easier  and  in  a  shorter 
space  of  time.  The  following  is  a  description  of  three 
devices  that  have  given  particularly  good  results. 

JIG   FOR    MAKING    GREASE   PLUG   NUTS 

Fig.  2  shows  a  simple  and  effective  jig  for  boring,  facing 
and  tapping  nuts  for  grease  plugs,  which  was  designed  by 
J.  Darlington,  foreman  of  the  machine  shop  at  this  point. 
This  device,  which  is  attached  to  an  ordinary  drill,  has  two 
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Fig.  2 — Jig  for  Finishing   Hex-Nuts 

a  socket  and  is  held  in  place  by  Iwo  screws,  having  lock 
nuts,  which  are  located  on  opposite  sides  of  the  socket 

Previously  this  work  was  done  on  a  lathe,  and  it  took  from 
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Punch  for  Cuffing  fhe  Hole  in  the  Nu^. 


Fig.    1 — Dies   and    Piungers   for   Mal<ing    Casteilated    Nut 

sliding  V-b!ocks  on  top,  which  hold  the  hexagonal  nut  during 
the  operation.  These  blocks  are  operated  by  adjusting 
screws  as  indicated  in  the  illustration,  which  enable  tne 
operator  to  locate  the  nut  directly  over  the  center  of  the 
hole  in  the  jig. 

In  the  base  of  the  jig  there  is  a  brass  bushing  which  acts 
as  a  steady  rest  for  the  boring  bar,  in  which  are  located  two 

cutters,  the  lower  one  boring  the  nut  and  the  upper  one  facing     14  to   15   minutes  to  properly  finish   it,  but  with  this  jig 
it.     Both  operations  are  performed  with  one  setting.  on  an  ordinary  drill  this  nut  can  be  finished  in  3J4  minutes. 


Fig.  3 — Dies  for   iVIal<Ing  Ciaw   Bars 
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DIES  FOR  MAKING  CASTLE  NUTS 

A  set  of  dies  and  plungers  used  on  a  2^-in.  Ajax  forg- 
ing machine  for  making  1-in.  castle  nuts  is  shown  in  Fig.  1. 
With  this  equipment  these  nuts  can  be  produced  in  one  heat 
with  three  blows  and  without  wasting  the  stock.  The  dies 
are  made  in  two  pieces  to  facilitate  machining  operations, 
and  so  that  the  working  parts  may  be  renewed  without  diffi- 
culty. The  body  of  tlie  dies  is  of  mild  steel,  and  is  made 
from  scrapped  axles,  while  the  working  parts  are  made  of 
Peerless  A  steel,  which  is  hardened  in  air. 

The  first  operation  is  performed  by  the  plunger,  two  views 
of  which  are  shown  at  the  bottom  of  Fig.  1.  It  upsets  and 
forms  the  castellated  grooves  in  the  head  of  the  nut.  It  is 
of  simple  construction,  being  made  m  three  parts,  so  that 
the  wearing  parts  may  be  easily  renewed.  The  body  is  made 
of  mild  steel  and  the  other  parts  of  60-point  carbon  steel. 
The  outside  of  the  plunger  is  provided  with  six  wings  on 
the  outside  and   has   an   inserted  member   for   forming  the 


inside  of  the  nut.  The  punch  for  cutting  the  hole  is  shown 
above  the  forming  plunger.  Its  functions  are  to  complete 
punching  the  hole  in  the  nut  and  at  the  same  time  sever  the 
bar  from  the  nut.  It  is  made  in  two  parts,  the  body  being 
mild  steel  and  the  punch  60-point  carbon  steel.  The  diam- 
eter of  the  bar  stock  used  for  raakina  the  nuts  must  not 
exceed  the  root  diameter  of  the  thread  in  the  finished  nut. 

CLAW   BAR   DIES 

Fig.  3  shows  a  set  of  dies  used  under  the  steam  hammer 
for  making  claw  bars.  These  were  designed  by  George 
Weston,  blacksmith  at  this  point.  Four  sets  of  dies  are  re- 
quired for  this  work.  The  first  operation  gives  the  necessary 
deflection  to  the  prepared  blank.  The  second  operation 
more  completely  forms  the  nose  of  the  tool.  The  third  opera- 
tion definitely  shapes  the  head  of  the  bar,  and  the  fourth 
operation  completes  it.  The  claw  bars  are  made  from  scrap 
tire  steel  and  weigh  about  28  lb.  The  dies  are  simple  and 
produce  a  very  satisfactory  bar  at  small  expense. 


Spot  Welding  Railroad  Tinware 

Illinois    Central    Finds    Process   Applicable   on 
Wide    Range   of  Work;    Cost    Materially  Reduced 


A  LARGE  proportion  of  the  sheet  metal  work  used  on 
railroads  is  subjected  to  rough  usage  and  for  that 
reason  it  must  be  strong  if  it  is  to  give  satisfactory 
service.  In  order  to  secure  the  required  strength,  the  joints  in 
many  cases  must  be  riveted.  Riveting  is  slow  and  therefore  an 
expensive  operation,  especially  when  the  rivets  must  be 
soldered  to  prevent  leakage.  The  process  of  spot  welding 
has  been  applied  to  the  manufacturing  of  sheet  metal  ware 
during  the  past  few  years  with  great  success.  As  the  sim- 
plicity of  the  process  and  the  great  strength  of  the  joints 


Fig.   1 — Automatic   Spot  Weider  of  10   i<w.   Capacity   Used   at 
Burnside    Siiops 

seemed  to  make  it  well  adapted  for  railroad  work  tlie  Illinois 
Central  about  a  year  ago  investigated  the  possible  savings 
that  could  be  effected  and  purchased  a  10  kw.  automatic 
welding  machine,  manufactured  by  the  Automatic  Electric 
Welding  Machine  Company,  New  York. 

A  general  view  of  this  machine  is  shown  in  Fig.  1.  It 
consists  of  a  case  containing  the  electrical  mechanism  with 
two  arms  extending  from  the  front  to  which  the  electrodes 
are  attached.     The  lower  arm  can  be  moved  vertically  by 


a  screws  engaging  a  crosshead  at  the  front  of  the  frame. 
The  upper  arm  is  stationary,  but  the  electrode  is  mounted 
on  the  end  of  a  bell  crank  operated  through  a  horizontal  rod 
from  a  cam  in  the  body  of  the  machine.  This  machine  has 
a  three  speed  transmission  driven  by  a  ^-hp.  220-volt  A.  C. 
motor.  A  hand  wheel  at  the  left  of  the  upper  electrode 
varies  the  speed  to  give  one  revolution  in  one,  two  or  four 
seconds.  On  the  cam  shaft  is  a  magnetic  clutch  operated 
by  a  pedal  switch  on  a  flexible  cable.  If  the  operator  presses 
his  foot  on  the  switch  once,  the  machine  makes  one  weld, 
but  if  he  holds  his  foot  on  the  switch  one  weld  will  follow 
another  at  regular  intervals,  depending  on  the  speed  for 
which  the  machine  is  set. 

The  cam  action  is  transmitted  to  the  bell  crank  through 
a  lever  and  then  through  a  horizontal  pressure  rod.  The 
lever  has  an  adjustable  fulcrum  providing  a  lift  of  J4  in. 
to  lyi  in.  for  the  upper  electrode.  The  pressure  of  the 
electrode  on  the  work  is  changed  by  a  hand  wheel  which 
varies  the  stress  on  the  spring  in  the  pressure  rod  to  the 
bell  crank.  The  electrodes  are  cooled  by  a  continuous  flow 
of  water.  The  points  have  a  Morse  taper  fit  and  are  ad- 
justable for  various  t)'pes  of  work. 

The  time  during  which  the  current  flows  is  regulated  by 
a  hand  wheel  on  the  right  side  directly  opposite  the  speed 
control.  The  time  can  be  varied  by  small  increments  from 
zero  to  two  seconds  which  makes  it  possible  to  weld  from 
the  thinnest  stock  up  to  3^  in.  on  this  machine.  The  capacity 
is  dependent  on  three  factors,  the  amperage  of  the  trans- 
former, the  current  between  the  electrodes  and  the  length  of 
time  the  welding  current  flows,  all  of  which  are  automatically 
controlled  in  the  machine,  after  the  original  adjustment  has 
been  made.  The  machine  when  once  set  for  the  gage  of 
stock  involved  is  automatic  in  its  action.  The  amperage, 
pressure  and  time  are  adjusted  by  a  foreman  or  electrician 
thoroughly  familiar  with  the  work  of  electric  spot  welding, 
after  which  any  operator  capable  of  feeding  the  work  can 
secure  perfect  welds.  The  automatic  features  of  the  ma- 
chine are  important  in  reducing  the  cost  of  labor  and  in 
eliminating  the  w-aste  due  to  burning  or  imperfect  welds 
resulting  from  poor  judgment  on  the  part  of  the  operator. 

The  machine  installed  at  Burnside  has  proved  well  adapted 
for  work  on  railroad  tinware.     It  welds  bright  tin  and  black 
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sheet  iron  ven-  readily.  The  parts  must  be  flat  so  that  a 
good  contact  will  be  made  between  the  contact  points  and 
the  surfaces  must  be  free  from  rust.  Galvanized  sheets  are 
more  difficult  to  weld  satisfactorily,  but  by  using  a  slow 
speed  and  a  comparatively  low  current  with  small  contact 
points  the  zinc  coatings  can  be  pierced  and  a  good  junction 

Table  I — Savings  Effected  uv   Welding  Kettle  Ears 
Fastening  Kettle  Ears  by  Riveting 

Punching      $0.68 

Riveting     1.53 

Soldering     over    rive:  s 68 

ToL-il     labor *. $2.89 

Rivets     50 

Solder     30 

Total    labor    and    material $3.79 

Number  of  ears   riveted 576 

Fastening  Kettle  Ears  by  Welding 

Labor     $1.20 

Number    of   ears   welded 576 

secured.  In  making  ventilator  screens  it  has  been  found 
quite  feasible  to  weld  brass  screens  to  the  galvanized  frame. 
The  savings  effected  by  welding  can  best  be  illustrated 
by  citing  a  few  examples  of  typical  jobs.  In  fastening 
kettle  ears  on  buckets,  the  former  method  was  to  rivet  them 
on,  covering  the  heads  with  solder.  Spot  welding  is  much 
quicker  and  the  cost  is  only  32  per  cent  of  the  cost  of  the 

Tadle  11— We'.di.ng  Compared  with  Other  Tin  Shop  Methods 

Cost  by  former 
methods 

' ^ N  Number  Cost  of  Number 

Name  of  part                      Labor  Material  Total  made  welding  welded 

Lamp  chimney  baskets $10.56  100  $3.52  100 

Sheet  iron   lamp  shades 1.57  500  .85  50O 

.Switch  lamp  lens  bands...   $20.00       $1.50  21.50  3.000  12  21  3  000 

Stove   pipe    eibous 14.40  250  7!20  '250 

ventilator    screens 6.43          i.31  7.74  450  2  38  450 

Split  kcy»  52.00       10.00  62.00  20,000  30.32  20  000 


The  manufacture  of  flat  split  keys  is  one  of  the  principal 
jobs  handled  on  the  spot  welder.  To  expedite  the  work  a 
special  attachment  shown  in  Fig.  2  has  been  devised.  The 
framework  holds  a  stationar)-  disc,  the  edge  of  which  is  set 
between  the  welding  points.  Above  this  disc  is  a  movable 
disc  w^ith  recesses  around  the  edge,  of  the  same  size  and 


riveting.     A  detailed   statement  of  the  cost   of  doing  this 
work  is  given  in  Table  I. 

Another  typical  operation  to  which  spot  welding  has  been 
applied  is  making  the  tops  for  water  glass  lamps.  These 
were  formerly  soldered  at  a  cost  of  $3.40  per  thousand  for 
labor  and   $.40  for  material.     The  same  quantity  can   be 


Fig.    2 — Attachment    for    Welding    Split    Keys 

shape  as  the  end  of  the  cotter.  Above  each  of  the  recesses 
is  a  spring  which  holds  the  parts  when  they  are  placed  in 
the  slots.  At  each  revolution  of  the  cam  shaft  the  disc  is 
advanced  the  distance  between  the  slots  by  a  ratchet  oper- 
ated by  an  electrically  controlled  valve,  thus  bringing  the 


Machine  Arranged  for  Spot  Welding   Locomotive  Jackets 


welded  at  a  cost  of  $.85  for  labor.  On  this  job  there  is  an 
additional  saving  in  the  material  from  which  the  parts  are 
made.  When  solder  was  used  it  was  necessary  to  make  the 
tops  of  tin,  but  sheet  iron  can  now  be  used.  The  cost  of 
other  t>-pical  parts  are  tabulated  in  Table  II. 


two  pieces  making  up  the  key  into  position  between  the 
electrodes.  A  contact  is  then  made  and  the  parts  are  welded 
after  which  the  ratchet  advances  them  one  notch  further. 
The  welded  cotter  then  passes  over  an  opening  in  the  sta- 
tionary disc  where  a  finger  on  a  rod  attached  to  a  lever  on 
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the  upper  arm  of  the  machine  strikes  it,  causing  it  to  drop 
into  the  receptacle  beneath.  The  parts  can  be  welded  as 
fast  as  the  operator  can  feed  them.  As  many  as  5,000 
cotters  have  been  made  in  seven  hours. 

Another  important  job  for  which  special  attachments 
have  been  made  is  the  weldini;  of  locomotive  jackets.  The 
large  sheets  are  placed  on  rolling  tables  as  shown  in  Fig.  3 
and  are  simply  lapped  and  welded  together  along  the  edge 
at  intervals  of  about  ;''4  in.  to  1  in.  The  description  of 
some  of  the  typical  parts  made  by  spot  welding  as  given 
above  will  serve  to  show  the  adaptability  of  this  machine. 
Further  developments  are  to  be  expected  and  devices  of 
this  t_\pe  will  probably  become  important  adjuncts  to  rail- 
road tinshops. 


WHEN  THE  SEWING  CIRCLE  FAILED 
TO  MAKE  GOOD 

BY  HARVEY  DE  WITT  WOLCOMB 

Jim  Haskins,  the  general  foreman  of  the  big  shops 
of  the  Northwestern  Railroad  at  Warren,  was  puzzled. 
Not  alone  puzzled,  but  disgusted  also.  He  had  just 
returned  from  his  daily  morning  conference  with  the  "Old 
Man,"  at  which  certain  shop  matters  had  been  discussed  and 
orders  issued  which  Jim  knew  were  contrary  to  the  general 
policy  of  the  shop.  Heretofore  the  "Old  Man"  had  always 
claimed  that  he  did  not  care  what  the  men  or  foremen  did 
outside  of  shop  hours;  but  this  morning  he  had  said  that 
if  big  Bill  Munson,  the  foreman  of  the  boiler  shop,  did  not 
cut  out  neglecting  his  family  he  would  soon  be  looking  for 
a  new  job.  Bill  Munson  was  a  particularly  good  foreman, 
always  on  the  job,  a  good  mechanic  himself  and  able  to 
handle  men.  He  actuall_\'  obtained  more  work  from  two 
men  than  it  Avas  formerly  possible  to  get  from  four  men. 

While  Jim  Haskins,  as  general  foreman,  worked  with 
Bill  practically  every  day  in  the  week,  he  had  never  taken 
the  trouble  to  look  into  his  private  family  affairs  and  as 
long  as  the  boiler  shop  was  handled  so  efficiently,  there  was 
no  need  to  investigate  the  man's  home.  Subconsciou.sly,  Jim 
Haskins  felt  that  some  one  was  trying  to  run  Bill  Munson 
off  the  job.  By  several  remarks  which  the  "Old  Man"  had 
made  lately  he  knew  there  was  a  storm  brewing.  But  why? 
Personally,  he  couldn't  see  one  reason  why  Bill  Munson 
wasn't  the  most  valuable  foreman  they  had.  He  had  told 
the  "Old  Man"  so,  but  he  wouldn't  have  it  that  way.  Jim 
had  even  quoted  facts  and  figures  to  prove  how  much  better 
Munson  was  than  his  predecessor,  but  to  no  avail.  The 
"Old  Man"  had  brought  up  little  occurrences  which  Jim 
Haskins  could  remember  when  they  were  mentioned,  but 
which  had  had  no  great  weight  on  the  management  of  the 
shop. 

But  now  the  "Old  Man"  was  quoting  these  little  things 
and  placing  so  much  emphasis  on  them  that  things  actually 
looked  bad  for  the  boiler  foreman.  After  Jim  had  left  the 
office  the  thought  suddenly  struck  him — where  had  the  "Old 
Man"  heard  this  stuff?  Surely  Munson  had  not  said  any- 
thing about  his  family  affairs — Jim  himself  had  not  said 
anything  about  it — so  where  was  the  leak?  To  take  such 
dirty,  low-down,  underhand  methods  to  run  a  man  off 
the  job  made  Jim  Haskins  mad.  He  was  a  fair  and  just 
man  himself.  That  was  why  he  was  so  popular  with  all  the 
shop  men  and  was  so  successful  as  a  shop  manager.  And  he 
could  not  for  the  life  of  him  understand  why  the  "Old 
Man"  would  countenance  any  such  doings. 

Starting  the  day  under  these  circumstances  made  Jim  so 
di.sgruntled  that  he  was  on  the  war  path  all  day.  Try  as 
he  might,  he  could  not  get  anything  on  the  boiler  department. 
Joe  Kelly,  the  machine  .shop  foreman,  who  Jim  secretly 
knew  was  a  wonderful  man  in  the  "Old  Avian's"  estimation, 
but  who  was  actually  the  poorest  foreman  he  had,  spoiled 


a  driving  axle,  Ijored  a  set  of  driving  boxes  for  the  wrong 
wheels,  nearly  spoiled  a  new  set  of  frames  and  was  so  care- 
less that,  driven  to  exasperation,  Jim  had  to  tell  him  frankly 
that  if  the  machine  department  did  not  show  a  decided  im- 
provement it  would  soon  have  a  new  foreman.  Under  the 
conditions  that  morning  I  am  not  sure  of  all  that  Jim  told 
the  machine  shop  foreman,  but  he  was  in  no  mood  to  talk 
softly  or  mince  his  words,  so  you  can  wager  that  what  he 
did  say  was  forceful  and  to  the  point. 

During  the  day  many  things  came  up  which  nearly  drove 
Jim  crazy,  but  he  managed  to  pull  through  and  was  glad 
to  go  home  where  he  could  light  his  pipe  and  read  his  paper 
in  peace. 

.As  his  wife  was  clearing  off  the  supper  dishes  she  re- 
marked that  the  Munsons  might  move  out  of  town.  Being 
absorbed  in  his  paper,  Jim  paid  but  slight  attention  to  her 
remark  and  passed  it  by  unnoticed.  After  finishing  her 
work  his  wife  brought  out  her  mending  and  when  Jim  was 
refilling  his  pipe  she  remarked  that  Joe  Kelly,  the  machine 
sliop  foreman,  was  talking  about  buying  a  home.  Continu- 
ing she  said:  "Joe  is  a  valuable  man  to  the  company  and 
is  sure  of  promotion  and  that  is  the  only  reason  why  he 
hesitates  to  purchase  a  home.  He  might  just  get  nicely 
located  and  the  company  would  move  him  to  a  better  posi- 
tion." 

"Yes,  move  him,  but  not  to  a  better  position  if  he  don't 
mend  his  careless  methods,"  grunted  Jim.  His  wife  noted 
that  Jim  was  in  no  mood  to  talk,  so  the  balance  of  the  even- 
ing he  was  permitted  to  read  his  paper  with  no  further 
interruptions. 

The  next  morning  as  Jim  started  for  the  "Old  Man's" 
office,  he  wondered  what  would  Ije  discussed.  Engine  fail- 
ures were  being  held  down  to  the  minimum  and  the  output 
was  good.  As  he  had  had  a  good  night's  rest  and  the  shop 
affairs  were  moving  smoothly,  Jim  felt  good  natured.  He 
even  felt  inclined  to  go  in  the  boss's  office,  slap  him  on  the 
shoulder  and  say,  "Well,  old  timer,  we've  got  them  on  the 
hip  now.     Everrthing  is  moving  O.  K." 

But  the  minute  he  stuck  his  head  inside  the  office  door 
he  could  see  trouble  was  brewing.  The  "Old  Man"  didn't 
waste  any  time,  but  started  right  in  on  Jim  and  bawled  him 
out  good  and  proper.  To  say  that  Jim  Haskins  was  sur- 
prised is  putting  it  mildly.  He  was  dumbfounded!  Since 
his  appointment  as  general  foreman  at  Warren  he  had 
doubled  the  shop  output,  had  cut  down  engine  failures,  had 
reduced  the  pay  roll,  got  along  fine  with  the  men  and  had 
carried  on  several  improvements  that  were  much  to  the  ad- 
vantage of  the  place,  and  now  the  "Old  Man"  was  telling 
him  what  a  poor  stick  he  was.  He  told  him  all  about  his 
trouble  with  the  machine  shop  foreman  and  informed  him 
that  the  machine  shop  foreman  was  not  responsible  for  such 
mistakes,  but  that  he,  the  general  foreman,  was  the  one 
to  blame.  The  "Old  Man"  even  went  so  far  as  to  say  that 
the  machine  shop  foreman  would  not  lie  discharged,  but  if 
any  such  disgraceful  recurrences  came  to  his  notice,  the 
general  foreman  would  have  to  do  some  explaining. 

Can  you  imagine  how  Jim  Haskins  felt  after  a  call- 
down  like  that?  One  day  the  "Old  Man"  wanted  to  dis- 
charge the  best  foreman  on  account  of  some  trivial  family 
affair  and  the  ne.xt  day  he  wouldn't  allow  the  dismissal  of 
a  foreman  who  was  the  biggest  failure  in  their  organiza- 
tion. Poor  Jim  wondered  who  was  stuffing  the  "OU  Man" 
with  all  his  misinformation.  He  tried  to  explain  his  posi- 
tion, but  the  "Old  Man"  would  have  none  of  it.  Jim  wel- 
comed the  opportunity  to  get  out  of  the  office  when  the 
chief  clerk  told  him  that  something  had  just  gone  wrong 
with  the  turntable. 

.^nd  again  Jim's  day  was  spoiled.  He  had  started  out  in 
the  morning  well  satisfied  with  conditions — in  fact  in 
fairly  good  humor,  but  the  "Old  Man's"  talk  had  changed 


154 


RAILWAY     MECHANICAL     ENGINEER 


Vol.  93,  No.  3 


him  into  a  frame  of  mind  that  was  far  from  pleasant.  He 
did  not  try  to  take  any  spite  out  on  his  foreman,  but  just 
the  same  he  felt  ugly  enough  to  bite  a  ten-penny  nail  in 
two.  He  put  in  a  most  unpleasant  day  and  was  glad  to 
escape  to  his  home  where  he  could  eat  his  supper  and  enjoy 
a  quiet  smoke. 

Again,  as  on  the  previous  night,  his  wife  ventured  a  re- 
mark that  Joe  Kellj-  had  decided  to  buy  tiiat  home.  Sub- 
consciously Jim  felt  that  his  wife  had  said  something  be- 
fore about  Joe  Kelly.  The  Kellys  were  not  neighbors  of 
theirs,  yet  his  wife  seemed  to  mention  their  name  a  great 
many  times.  Puffing  at  his  pipe  like  one  of  the  big  Mallets 
pushing  a  train  up  the  hill,  Jim  reviewed  in  his  mind  all  the 
occurrences  of  the  past  few  da)S  at  the  shop.  Suddenly  a 
thought  struck  him  with  such  force  that  he  yelled  at  his 
wife  so  loudly  he  nearly  scared  the  poor  woman  out  of  a 
year's  growtli. 

''Say,"  he  said,  "where  do  you  hear  so  much  about  Joe 
Kelly,   anyway?" 

"Why,  our  sewing  circle  met  this  afternoon  and  while  I 
was  out  in  another  room  I  overheard  the  master  mechanic's 
wife  telling  how  mean  they  used  poor  Joe  Kell)-  at  the  shop. 
She  said  that  it  was  a  shame  to  pick  on  a  good  man  like 
him  and  not  to  pay  any  attention  to  the  disgraceful  actions 
of  a  man  like  that  Bill  Munson.  She  also  said  that  the 
Kellys  were  going  to  buy  their  home. 

"By  jimanctti,"  thought  Jim,  "I've  got  itl  I've  got  it! 
It's  that  bunch  of  old  hens  who  are  tr)ing  to  do  poor  Bill 
Munson.  Some  woman  has  an  a.xe  to  grind  and  she  is  play- 
ing a  smooth  game.''  With  that  Jim  began  to  question  his 
wife  and  from  her  he  could  piece  out  a  pretty  good  story  of 
how  this  woman  and  that  woman  was  working  through  her 
husband  to  try  to  influence  the  inside  workings  of  the  busy 
terminal  at  Warren.  As  Jim  thought  over  the  situation  and 
recalled  many  little  tilings  which  had  been  pulled  off  in  the 
shops  he  could  see  the  propaganda  of  the  busy  and  ever 
watchful  ladies'  sewing  circle.  The  master  mechanic's  wife 
was  a  prominent  member.  She  was  just  foxy  enough  to 
work  on  her  husband  so  that  she  influenced  many  of  the 
orders  he  issued. 

After  turning  the  entire  situation  over  in  his  mind  several 
times  Jim  finally  decided  that  the  best  way  to  fight  fire 
was  with  fire. 

The  next  morning  he  had  a  long  talk  with  Bill  Mun- 
son. During  their  conference  they  had  several  good 
laughs,  and  while  Bill  at  first  refused  to  follow  Jim's  in- 
structions, he  finally  gave  in. 

Well,  to  make  a  long  story  short.  Bill  Munson's  v.'ife 
joined  the  sewing  circle.  She  became  a  very  promment 
member  and  worked  her  way  into  the  good  graces  of  the 
master  mechanic's  wife. 

Jim  Haskins  noted  that  the  complaints  about  the  boiler 
department  seemed  fewer  and  fewer,  .i^bout  two  months 
after  Jim  Haskins  awoke  to  tlie  fact  that  wives  play  an  im- 
portant part  in  the  management  of  a  shop.  He  was  agree- 
ably surprised  one  morning  by  having  the  master  mechanic 
remark  that  the  boiler  department  was  so  efficient  that  he 
had  recommended  an  increase  for  the  foreman,  Bill  Mun- 
son. 

Right  there  Jim  Haskins  smiled  to  himself,  for  he  knew 
that  instead  of  running  a  .good  man  off  the  job.  the  sewing 
circle  had  actually  Ijeen  the  means  of  securing  him  an  in- 
crease in  wages. 


.  iNQRE.-iSE  IN  Co.\L  PRODUCTION. — Bituminous  coal  pro- 
duction in  the  United  States  during  1918,  as  reported  by  the 
National  Coal  Association,  amounted  to  587,500,000  tons, 
an  increase  of  approximately  36,000,000  tons,  or  nearly 
seven  per  cent,  over  the  production  in  1917,  which  was  in 
itself  a  record. 


.\  CONVENIENT  STAND  FOR  AIR  PUMPS 

In  ovcrliauling  air  pumps  it  is  desirable  to  have  them 
mounted  .so  lliat  the  cylinders  can  be  placed  either  vertical 
or  horizontal  as  desired.  The  stand  shown  in  tlie  illustratio!i 
below,  which  has  been  in  use  for  some  time  in  the  Joliei 
shops  of  the  Elgin,  Joliet  &  Eastern,  makes  it  easy  to 
bring  the  pump  into  any  position.  The  stand  is  supported 
by  a  heavy  post  bolted  to  the  floor.  Near  the  top  of  this 
post  is  pivoted  a  disc  made  up  of  two  plates  riveted  together 
to  obtain  the  required  stiffness.  Behind  the  bottom  of  the 
disc  and  attached  to  the  post  are  rollers  which  help  to  sup- 


A    stand    Used    for    Holding    Atr    Pumps    When    Making    Repairs 

port  the  plate  and  make  it  easy  to  turn.  There  is  also  a 
cross  piece  attached  to  the  post  with  a  pin  in  the  cross  piece 
fitting  into  holes  in  the  rear  plate,  thus  holding  it  securely 
in  any  position.  This  stand  is  particuhirly  suitable  for  cross 
compound  pumps. 


MAKING  MUDRING  CORNERS  TIGHT 

BY  JOSEPH  SMITH 

No  one  knows  better  than  the  roundhouse  man  what  a 
hot,  dirty  job  is  occasioned  when  an  engine  is  reported  with 
the  back  mudring  corners  leaking.     Not  only  this,  but  many 


Imperfect    Fit   at   tiie    IVIud-Ring    Corners 

times  it  means  a  serious  delay  in  engine  service.  By  care- 
fully noting  the  reasons  for  this  condition  we  have  come  to 
the  conclusion  that  95  per  cent  of  the  troubles  are  due  to 
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the  fact  that,  as  shown  in  the  illustration,  there  is  a  space  of 
M  in.  to  }i  in.  between  the  sheet  and  the  top  of  the  mud- 
ring.  Cracks  frequently  occur  in  the  sheet  around  the 
corners  at  the  top  row  of  rivets,  and  while  welding  them  will 


help  for  a  little  while,  it  is  finally  necessary  to  cut  out  the 
sheet  and  weld  a  new  piece  in.  This  trouble  could  be  elim- 
inated if,  when  fitting  the  firebox  to  the  mudring,  the  comers 
were  well  heated  and  set  up  tight  before  riveting. 


Machining  Locomotive  Driving  Boxes 

Time  and  Effort  Will  Be  Saved  by  Doing  Accurate 
Work;  Special  Devices  and  Tools  That  Will  Assist 

BY  M.  H.  WILLIAMS 


THE  macliining  of  locomotive  driving  bo-xes  is  quite  an 
item  in  railway  shops,  and  on  account  of  the  number 
that  must  be  repaired  the  question  of  special  machines 
and  appliances  for  this  work  should  receive  special  atten- 
tion. It  will  often  be  found  economical  to  install  a  special 
machine  for  these  parts  and  use  it  exclusively  on  this  work. 
On  some  machines  the  driving  box  shell  may  be  bored,  the 
hub  liner  faced  and  the  oil  cellar  bored  to  the  radius  of  the 
axles  at  the  rate  of  three  an  liour,  or  24  in  an  eight-hour  day, 
an  output  equal  to  the  demands  of  many  of  the  larger  repair 


Fig.   1 — Three   Prong    Micrometer   Caliper  for   IVleasuring   the 
Driving    Box   Bore 

shops.  This  will  be  found  to  be  a  gieater  output  than  is 
generally  obtained  on  what  may  be  called  universal  machines. 
As  the  driving  box  job  has  come  to  stay,  it  certainly  should 
pay  to  install  the  very  latest  machine  tools  for  the  purpose  of 
handling  the  work.  One  special  mach.ine  for  this  work  will 
in  many  cases  release  two  machines,  such  as  vertical  or  hori- 
zontal boring  mills,  for  other  work. 

Accurate  machining  will   also  be   found  to  be  a  paying 
proposition   on  these  parts   for  the   reason   that   when  ma- 


chined to  proper  sizes  the  work  of  assembling  on  the  axle 
arid  locomotive  will  be  reduced  and  an  all-around  saving 
will  result.  With  a  few  special  appliances,  which  will  be 
described,  the  shells  in  the  boxes  may  be  bored,  the  sides 
faced  and  the  cellar  bored  so  accurately  that  individual 
letting  of  the  a.xle  by  filing  or  scraping  may  be  entirely  elim- 
inated and  better  fits  be  obtained  tjian  with  the  general 
practice  of  scraping  and  filing.  Several  methods  may  be 
followed  when  performing  this  work.  Those  explained  below 
have  been  taken  from  practices  in  several  shops  and  will 
serve  to  illustrate   various   ways   this   work  may   be   done. 

First,  it  may  be  well  to  mention  a  few  special  appliances 
that  may  be  used  to  good  advantage  in  obtaining  accuracy 
and  reducing  time. 

Press  for  Applying  Shell. — One  of  the  first  machine  tools 
required  is  a  press  for  removing  and  applying  the  shells. 
For  this  purpose  the  ordinary  vertical  hydraulic  press 
answers  very  well  and  needs  no  explanation  to  railway 
shop  men.  In  many  respects  it  is  advisable  to  equip  this 
or  any  other  form  of  press  with  a  recording  gage  in  order 
to  produce  a  record  of  the  pressure  exerted  when  applying 
the  shells.  This,  no  doubt,  may  look  like  a  refinement. 
However,  a  few  points  should  be  kepi  in  mind.  If  the  shell 
is  forced  in  at  too  great  a  pressure  tiie  box  will  be  spread 
apart  and  throw  the  shoe  and  w-edge  faces  out  of  line.  On 
the  other  hand,  too  low  a  pressure  may  result  in  the  shells 
becoming  loose.  If  a  record  of  the  pressure  applied  is  kept  it 
will  soon  be  possible  to  determine  a  proper  limit  to  be 
followed.  The  workman  can  also  by  observing  the  records, 
judge  as  to  his  work  of  fitting  the  shell  and  be  governed 
accordingly  wdien  fitting  future  boxes.  Records  of  this  nature 
will  be  of  interest  to  the  shop  manager  and  should  be  filed 
to  be  used  in  case  of  controversy.  In  many  respects  it  will 
be  found  advisable  to  assign  one  press  for  applx-ing  shells, 
various  side  rod  bearings  and  link  motion  bushings  and 
equip  it  with  a  gage,  using  a  second  press  for  removing 
these  parts.  On  account  of  the  great  pressure  often  necessan.' 
to  start  a  shell,  side  rod  brass  or  link  motion  bushing,  a  gage, 
if  used  on  a  press  common  to  all  work,  will  soon  be  in  bad 
condition,  due  to  the  great  pressure  necessary  to  start  a  part 
loose. 

ME.^SUEING    BORE   OF    SHELLS   AND   BOXES. 

Measuring  the  bore  of  the  brass  or  bronze  shells  and  also 
the  slotted  half-round  surface  in  the  driver  box  for  the  shell 
bearing  is  very  important,  but  difficult  on  boxes  where  these 
surfaces  are  less  than  a  half  circle  and  where  the  ordinary 
calipers  cannot  be  used.  A  three-prong  micrometer  caliper 
has  been  used  for  this  purpose,  which  answers  very  well,  this 
being  shown  in  Fig.  1.  This  is  made  up  of  an  accurately 
ground  steel  cylinder  A.  having  walls  about  14.  in.  thick  and 
the  hole  about  1  9/16  in.  in  diameter,  a  cap  B  at  the  lower 
end  to  resist  the  spring  5  and  also  to  exclude  dirt,  and  an 
upper  cap  C  carefully  threaded  to  fit  the  top  of  .1.  Adjust- 
ments of  the  caliper  are  made  by  this  head  and  when  it  is 
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properl)-  set  it  is  locked  by  the  set  screw  D.  A  micrometer 
head  £,  such  as  may  be  obtained  from  several  makers  of 
these  instruments  is  secured  to  tlie  cap  C  by  means  of  a  nut 
A',  fitting  on  a  thread  cut  on  the  micrometer.  This 
micrometer  head  is  graduated  for  inside  measurements  or 
in  opposition  to  the  ordinan,-  micrometer;  that  is,  the  read- 
ings are  the  smallest  when  the  barrel  is  backed  all  the  way 
up;  as  the  barrel  is  screwed  down,  the  readings  become 
larger.  The  end  of  the  micrometer  screw  bears  on  a  hardened 
and  ground  plunger  G,  which  fits  ver^-  accurately  into  case 
A.  The  bottom  of  this  plunger  is  accurately  ground  to  a 
taper  of  si.v  inches  in  twelve  inches.  The  spring  5  forces 
the  plunger  G  upwards  against  the  micrometer  head  and 
takes  up  lost  motion.  Three  rods,  H.  H,.  and  H„  fit  into 
projections  that  are  a  part  of  case  .1.  These  rods  are  made 
of  steel  wire  about  '4  in.  in  diameter,  and  are  carefully 
hardened  and  ground,  all  three  to  exactly  one  length.  The 
outer  ends  are  slightl\-  rounded,  very  similar  to  measuring 
rods  used  with  micrometer  calipers,  the  inner  ends  having 
points  agreeing  with  the  taper  of  the  plunger.  These  rods 
are  forced  toward  the  center  by  springs,  L.  bearing  against 
the  frame  and  collars  J.  The  three  projections  on  the  case 
are  spaced  at  an  angle  of  70  deg.  The  rod  H.  H^  and  H„  are 
of  suitable  lengths  for  shells  and  lio.\es  to  be  measured.  For 
measuring  from  seven  to  eight  inches  these  are  approximately 
oj4  if-  long.  For  each  larger  or  smaller  size  the  length 
will  be  increased  or  decreased  by  JS  in.  Several  sets  of 
these  rods  may  be  used  in  one  case  where  it  will  be  necessary- 
to  change  the  rods  when  making  measurements  varying  over 
one  inch  and  will  answer  for  small  shops.  Separate  cases 
mav  be  made  for  each  size,  which  vill  avoid  changing  the 
rods. 

For  the  purpose  of  setting  this  instrument,  caliper  rings 
carefully  ground  on  the  inside  to  even  inch  sizes  are  used. 
When  setting  the  caliper  the  top  cap  C  is  adjusted  up  or 
down  until  the  micrometer  head  registers  zero,  with  all  three 
rods  in  contact  with  the  inner  surface  of  the  setting  rings. 
After  this  the  screw  D  is  tightened  td  prevent  the  head  cap 
C  from  turning. 

In  operation  the  plunger  G  is  controlled  by  the  micrometer 
head  and  opposed  by  spring  5.  The  plunger  G  in  turn 
controls  the  rods  H.  H,  and  H,.  It  is  obvious,  on  account 
of  the  angle  on  the  plunger  being  six  inches  in  twelve  inches, 
that  the  rods  will  be  forced  out  one-half  the  travel  of  plunger 
G  and  as  the  rods  measure  the  radius,   the  reading  on  the 
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Fig.    2 — Arbor    for    Turning    Driving    Box    Brasses    on    a    Lathe 

micrometer  head  will  show  the  actual  diameter.  When 
measuring  the  diameter  of  the  bore  of  a  shell  or  the  slotted 
inner  surface  of  the  driving  box,  the  micrometer  head  is 
screwed  up  or  down  until  all  three  rods  are  in  contact.  No 
difficulty  is  experienced  in  determining  this.  If  set  too  large 
the  tno' outside  rods  H  and  H„  only  will  be  in  contact,  and 
1  V  giving  the  caliper  a  slight  rocking  motion  so  that  middle 
rod  /7,  rises  and  falls,  it  will  be  noticed  that  the  center  rod 
is  not  n  contact.  Or  if  set  too  small  the  middle  and  only  one 
side  n  '  will  touch,  and  by  giving  the  caliper  a  slight  right 
and  le.';  hand  turn  a  very  minute  space  may  be  detected.     In 


practice  a  box  or  shell  may  be  measured  in  a  few  seconds 
and  to  an  accuracy  of  the  thickness  of  a  sheet  of  paper.  This 
device  is  very  valuable  for  measuring  the  bore  of  shells,  and 
also  to  prove  the  accuracy  of  boring  nulls.  Witli  the  best 
mills  there  is  always  the  possibility  of  the  boring  head  not 
being  perpendicular  to  the  mill  table,  causing  the  shell  to 
be  bored  larger  at  one  end. 

Several  different  methods  are  follo\\ed  for  measuring  the 
bore  of  boxes  and  shells.  It  is  a  question  if  any  are  more 
accurate  or  handy  than  using  the  three-pronged  micrometer 
described.  One  of  its  greatest  advantages  is  the  fact  that 
the  machine  operator  can  check  his  aork  and  tell  when  it  is 
correct,  both  for  size  and  the  straightness  of  boring.  As  the 
accuracv  of  boring  is  increased  the  labor  of  fitting  the  box 


Fig.    3 — Jig    for    Holding    Di-iving    Box    Brasses    When    Machining 
the    Ends   on   a   Slotter 

to  the  axle  will  be  reduced.     To  properly  make  use  of  this 
device  the  axle  should  also  be  measured  with  micrometers. 

iI..\CHINrNG   SHELLS. 

For  machining  the  outside  surface  of  the  brass  shells 
several  methods  are  employed,  one  being  to  clamp  the  shells 
to  the  table  of  a  vertical  slotter  and  revolve  the  table  as  the 
surface  is  being  finished.  This  method  is  quite  satisfactory. 
It,  however,  requires  a  somewhat  expensive  machine  tool, 
compared  with  other  methods.  Another  way  is  to  hold  the 
shell  on  a  revolving  arbor  on  a  shaper  table.  In  this  case 
the  arbor  is  revolved  by  a  worm  gear  and  wheel  and  gen- 
erally operated  by  hand.  This  method  works  ven,-  well  and 
does  not  require  as  expensive  a  machine  as  the  slotter.  In 
many  respects  the  simplest  and  quickest  method  is  to  turn 
the  shell  on  a  lathe.  For  this  purpose  an  arbor,  as  shown  in 
Fig.  2,  answers  very  well.  This  is  made  up  of  a  heavy 
central  bar  about  four  inches  in  diameter,  having  a  collar 
at  one  end  forged  solid  with  the  arbor,  as  shown  at  .-1.  On 
this  arbor  a  loo.se  collar  B  is  fitted  fairly  snug.  This  is  also 
keved  to  a  spline  wa\-  cut  in  the  arbor.  The  collar  B  i.s 
backed  up  by  a  large  nut  C,  this  nut  being  necessary'  to 
compensate  for  varying  lengths  of  shells  and  may  also  be 
used  for  tightening  the  collar  B  on  to  the  shell.  The,  set 
screws  D-D  are  used  for  tightening  .ind  holding  the  shells 
and  are  preferably  made  with  cup  points.  In  practice  the 
shell  is  placed  on  the  arbor  and  the  set  screws  D  drawn  up 
enough  to  just  hold  the  shell.  The  sliell  is  then  adjusted  to 
the  proper  distance  from  the  center  of  the  arbor  by  a  hammer. 
When  properlv  set  the  three  set  screws  in  each  collar  are 
tightened.  The  method  of  setting  the  shells  may  be  modified 
by  placing  a  liner  of  wood  or  metal  between  the  arbor  and 
shell.  This  will  locate  the  shell  at  imce.  It,  however,  re- 
quires a  separate  liner  for  each  pattern  of  shell.  In  some 
cases  these  arbors  arc  made  double,  so  that  two  shells  may 
be  turned  at  one  time  on  a  lathe  having  two  tool  posts.  This 
method  increases  the  output  of  shells  very  materially  and 
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makes  it  possible  to  turn  a  pair  of  shells  in  less  than  4S 
minutes,  floor  to  floor.  The  diameter  of  the  shells  can  gen- 
erally be  measured  with  calipers,  as  the  castings  in  the 
rough  are  more  than  a  half  circle.  In  many  respects  a 
micrometer  can  be  used  to  good  advantage  for  this  work, 
especially  in  conjunction  with  the  three-prong  caliper  pre- 
viously described. 

For  machining  the  ends  of  the  shells  several  methods  are 
employed,  depending  largely  on  the  machine  tool  equipment 
available.  One  method  is  to  hold  the  shells  in  a  V-block 
set  vertical  on  a  slotter  table,  as  shoun  in  Fig.  3.  This  is 
made  up  of  an  iron  casting  A,  which  is  bolted  to  the  slotter 
table,  and  has  a  projection  for  a  set  screw  B  at  the  bottom 
and  a  hinged  clamp  C    that    may    lio    thrown    back    when 


Fig.  4 — A  Shaper  Tool   for   Machining   the   Ends  of  Driving 
Box    Brasses 

necessary  to  remove  the  shell.  In  practice  the  shell  is 
placed  with  its  machined  surface  against  the  V  faces.  The 
clamp  C  is  brought  over  and  the  boliL  B  and  D  tightened. 

Another  plan  is  to  hold  these  shells  by  means  of  a  similar 
clamp  on  the  table  of  a  shaper,  in  which  event  the  fixture 
and  the  sliell  are  in  a  horizontal  position.  This  method 
is  applicable  to  the  ordinary  or  draw-cut  shaper.  A  slotter 
or  shaper  tool,  as  shown  in  Fig.  4,  can  be  used  to  good 
advantage  for  this  operation.  The  end  of  the  tool  is  used 
to  remove  the  scale  on  the  casting,  the  final  forming  being 
done  with  the  formed  part  of  the  cutting  tool. 

Another  metliod  is  to  mill  these  ends  on  a  plain  knee 
type  milling  machine  with  a  cutter  formed  to  the  contour  of 
the  desired  end  of  shell.  For  new  locomotives,  where  the 
shells  are  similar,  two  milling  cutters  may  be  used  at  one 
time. 

For  the  average  repair  work  the  sh:;per  will  generally  be 
found  the  most  desirable,  and  is  a  less  expensive  machine 
tool  than  the  others  mentioned. 

REPAIRS  TO  DRIVING   BOX  SHELL   SURF.ICE 

Machining  the  half-round  surface  in  the  driver  box  into 
which  the  shell  fits  is  not  necessary  \vhere  the  original  work 
has  been  well  done  and  the  box  haf  not  been  warped  or 
sprained  in  service.  On  account  of  the  enormous  axle  pres- 
sure of  heavy  locomotives  it  is  very  desirable  that  the  shell 
have  a  perfect  bearing  in  the  driving  box  in  order  that  the 
box  may  properly  support  the  shell.  It  is,  therefore,  very 
desirable  to  check  the  shell  bearing  in  the  boxes  after  the 
shell  is  removed,  and  should  there  be  a  great  variation  in 
the  radius  of  this  surface  the  box  should  be  reslotted.  Just 
how  much  variation  can  be  allowed  ie  an  open  question. 
However,  it  is  desirable  to  err  on  lae  side  of  safety,  and 
it  is  a  question  if  new  shells  should  be  applied  where  this 
surface  varies  over  1/32  in.  or  .032  m.  from  end  to  end. 
Should  the  variation  be  greater,  reslotting  is  advisable.  This 
variation  may  readily  be  measured  ^vith  the  three-prong 
micrometer.  The  actual  machining  of  the  boxes  will  natu- 
rally in  most  shops  be  done  by  the  same  methods  prevailing 
for  new  work,  of  which  the  following  may  be  mentioned. 

Draw-cut  Shaper. — This  machine  is  provided  with  an 
arrangement  in  the  ram  for  gradually  revolving  the  cutting 
tool.     In  practice  the  box  is  held  on  the  shaper  table  properly 


centered  with  the  ram.  After  all  is  ready  the  cutting  tool  is 
set  to  the  proper  radius.  As  the  machine  makes  a  stroke 
the  tool  is  rotated  a  small  amount  ami  so  on  until  the  work 
is  completed. 

Vertical  Slotting. — This  method  is  similar  to  the  above 
except  that  tlie  box  is  revolved  instead  of  the  tool.  Either 
method  admits  of  good  workmanship  when  the  machines  are 
in  a  good  state  of  repair.  There  is,  however,  always  the 
possibility  of  the  ram  not  being  square  with  the  work  and 
machining  one  end  of  the  box  larger  than  the  opposite  end. 
To  guard  against  trouble  of  this  nature  the  boxes  should 
be  checked  occasionally.  This  may  be  done  with  the  three- 
prong  calipers  in  Fig.  1.  After  the  boxes  are  reslotted,  or 
if  it  is  not  necessar\-  to  do  this,  the  actual  sizes  of  the  box 
may  be  measured  and  a  memorandum  made  of  the  actual 
sizes  for  the  benefit  of  the  workman  turning  the  shell. 

BOX  FACE  LIXERS 

For  applying  and  machining  the  liners  on  the  box  faces 
several  methods  are  followed  both  for  brass  and  babbitt 
metal.  When  applying  babbitt  in  some  cases  the  practice  is 
followed  of  pouring  the  babbitt  the  exact  thickness  desired. 


Fig.    5 — Verticai    Turret    Lathe   for    Boring    Driving    Boxes 

This  is  accomplished  ijy  locating  a  plate  of  boiler  steel  or 
cast  iron  the  correct  distance  from  the  box  and  pouring  the 
metal  between  the  two.  Where  care  is  taken  to  locate  the 
plate  properly  an  excellent  job  ma\-  be  made.  A  second 
method  is  to  cast  the  babbitt  somewhat  thicker  than  neces- 
sary, which  can  be  done  liy  pouring  from  a  ladle  and  with- 
out the  use  of  a  plate  or  other  mean.s  cf  regulating  the  thick- 
ness of  the  babbitt.  In  this  case  it  is  necessar\-  to  machine 
the  babbitt  to  the  correct  size,  ^\"herc  brass  or  bronze  liners 
are  used  two  methods  may  be  followed,  the  use  of  either 
being  governed  largely  b)-  the  design  of  the  box  on  each 
particular  road.  In  some  cases  the  liners  are  faced  on  one 
side  and  secured  to  the  box  by  flat-hcuded  screws.  In  other 
cases  the  brass  or  bronze  is  cast  onto  the  box.  In  either 
event,  the  liners  are  generally  faced  after  applying. 
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In  many  respects  the  method  of  pouring  these  liners  in 
the  rough  of  either  babbitt  or  bronze  and  facing  them  after- 
ward will  be  found  the  more  economical  where  proper 
machine  tools  are  available  for  the  purpose. 

BORING   AND   FACING   DRIVING   BOXES. 

For  boring  the  shells  and  facing  the  liner  several  methods 
are  followed,  generally  governed  oy  the  tool  equipment 
available.  The  following  methods  are  mentioned,  which, 
however,  do  not  cover  the  entire  field. 

Side  Rod  Boring  Mills. — With  this  method  tlie  box  is 
clamped  on  the  machine  table,  the  cutter  for  boring  the  shell 
being  held  in  the  revolving  spindle  and  adjusted  properly 
for  the  diameter  required.  A  large  sweep  tool  may  also  be 
used  to  face  the  babbitt  liner.  This  method  may  be  followed 
where  better  adapted  machines  are  not  available.  It  has  the 
disadvantage  that  bronze  liners  cannot  well  be  faced  with- 
out a  special  facing  tool  and  the  bore  and  facing  cannot  be 
done  at  one  time.  Drill  presses  of  heavy  pattern  are  also 
used  very  similar  to  the  method  explained  above. 

Horizontal  boring  mills  are  also  used  for  this  purpose, 
the  operation  being  very  similar  to  that  explained  above, 
except  that  the  box  is  set  on  its  side  instead  of  fiat.  This 
machine  has  the  advantage  that  the  table  may  be  adjusted 
quickly  to  center  the  box. 

N'ertical  boring  mills  of  various  forms  are  also  made  use 
of  and  are  generally  found  more  convenient  than  the  other 
machines  mentioned,  having  the  advantage  that  the  boring 
bar  or  tool  may  be  readily  adjusted  for  varjing  sizes  of 
bore  and  either  babbitt  or  bronze  liners  may  be  faced  with 
an  ordinarv  cutting  tool.  In  the  majority  of  cases  the  box 
is  damped  on  the  mill  table  by  the  ordinary  methods  of 
clamping  parts  on  these  machines,  which  consumes  consider- 
able time  in  order  to  properly  center  the  box. 

Modifications  of  car  wheel  boring  machines  are  also  used 
for  this  purpose,  in  which  event  an  adjustalile  tool  is  held 


Fig      6— Cutting    Tool    for    Finishing     hub    Liner    Showing     Use    of 
Gages    for    Obtaining    Proper   Thickness 

in  the  ram  and  the  liner  is  faced  by  the  facing  attachments 
that  are  applied  to  these  machines.  Often  special  chucks 
\re  made  to  hold  the  box,  with  which  it  may  be  located  and 
secured  very  quickly.    This  machine  answers  very  well. 

Vertical  Turret  Lathe. — For  large  and  medium  sized  shops 
it  will  generally  be  found  advisable  to  install  a  special  vertical 
boring  mill  for  boring  and  facing  driving  boxes  and  equip 
it  with  such  chucks  and  special  appliances  as  may  be  found 
desirable.  At  first  glance  this  may  appear  extravagant. 
However,  a  careful  review  of  the  question  will  in  many  cases 
show  that  two  or  more  machines  are  tied  up  on  this  work 
where  one  special  machine  will  take  care  of  the  entire  out- 
put. The  so-called  side  head  boring  mill,  or  as  sometimes 
called  the  vertical  turret  lathe,  has  been  modified  for  this 


work.  Fig.  5  shows  a  well  known  type  of  this  machine  fitted 
up  specially  for  this  work.  As  will  be  noticed  on  the  illus- 
tration, the  customarj'  turret  on  the  vertical  ram  has  been 
replaced  by  a  large  single  bar  which  is  securely  bolted  to 
the  seat  for  the  turret.  This  bar,  in  order  to  secure  rigidity, 
is  made  as  large  as  possible,  and  on  the  machine  illustrated 
it  is  seven  inches  in  diameter  and  intended  primarily  for  the 
larger  driving  boxes.  For  smaller  boxes  it  would  be  neces- 
sary to  reduce  its  diameter.  At  the  lower  end  of  this  bar 
two  cutting  tools  are  held  by  set  screws  as  shown.  The  tool 
at  the  riglit  is  used  for  roughing,  and  that  at  the  left  for 
the  finishing  cut.  By  always  making  use  of  one  tool  for 
the  finishing  cut  the  cutting  edge  will  stand  up  for  several 


Fig.  7 — Arrangement  for  Locating  the  Box  with  Respect  to  the  Spring 
Saddle  Pocket  and  for  Holding  the  Cellar  in  Place  While  Boring 

boxes  and  avoid  too  frequent  settings  of  the  tools.  The  hub 
liner  is  turned  and  the  fillet  formed  by  a  specially  formed 
cutting  tool  held  in  the  side  head,  as  shown  in  Fig.  S,  and 
more  in  detail  in  Fig.  6.  The  facing  of  the  liner  is  done 
with  the  cutting  face  A  and  the  fillet  by  the  concave  cutting 
surface  B. 

In  order  to  quickly  locate  the  driving  box  a  special  two- 
jaw  universal  chuck,  as  shown  quite  clearly  in  Fig.  5,  is 
used,  the  chuck  jaws  holding  the  box  on  the  shoe  and  wedge 
surfaces,  and  as  the  two  jaws  tighten  at  a  uniform  rate,  the 
box  is  located  central  with  the  centCi-.  of  the  chuck.  With 
this  chuck  it  is  unnecessary  to  measure  the  distances  from 
the  shoe  faces  to  the  center  of  the  bore.  The  chuck  is  tight- 
ened by  a  square-headed  screw  clearly  shown  in  the  photo- 
graph. This  screw  operates  two  woim  gears  that  are  parts 
of  the  two  right  angle  screws  that  close  the  jaws.  The  chuck 
is  held  on  the  table  by  T-bolts,  the  Ijottom  surface  of  the 
chuck  being  keyed  to  fit  the  T-slots  in  the  table.  In  practice 
these  T-bolts  are  adjusted  to  allow  free  movement  of  the 
chuck  on  the  table  without  lost  motion.  For  readily  adjust- 
ing the  chuck  to  bore  more  or  less  from  the  crovra  of  the 
brass  an  adjusting  screw,  not  shown,  is  set  in  the  mill  table 
and  works  in  a  nut  attached  to  the  chuck,  this  screw  being 
provided  with  a  micrometer  dial.  By  turning  the  screw,  the 
chuck  when  holding  the  box  may  be  set  to  run  true  or 
eccentric,  as  desired.  This  feature  is  valuable  for  reboring 
boxes  having  worn  shells  where  onlv  a  small  amount  is  to 
be  removed  to  true  up. 

One  feature  incorporated  on  this  machine  that  is  worthy 
of  mention  is  the  method  of  setting  the  box  with  reference  to 
the  distance  from  the  spring  saddle  pocket  to  the  center  of 
the  bore  of  the  shell.  For  boxes  arranged  for  top  saddle 
spring  supports  the  boxes  may  all  be  set  in  the  chuck  the  same 
distance  from  the  saddle  pocket  to  the  center  of  bore,  irre- 
spective of  the  bore  of  the  shell,  without  consuming  any 
appreciable  time  in  the  set-up.  A  hole  about  two  inches  in 
diameter  is  bored  in  the  chuck  13  in.  from  the  center.  A 
post,  as  shown  in  Fig.  7,  fits  into  this  hole.  The  post  has 
a  screw  A  with  a  large  head,  the  point  of  which  extends 
through  the  post  a  predetermined  amount.  The  length  of 
the  screw  and  the  distance  C  above  the  face  of  the  chuck  will 
varv  with  the  different  designs  of  boxes.     The  point  of  the 
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icrew  A  bears  against  the  block  B,  which  fits  in  the  spring 
saddle  pocket  and  which  is  of  a  definite  thickness.  The 
method  of  determining  the  use  and  size  of  each  of  these  parts 
can  best  be  explained  by  an  example.  Let  it  be  assumed  that 
the  drawings  call  for  a  distance  of  10  in.  from  the  center  of 
the  bore  of  the  driving  box  to  the  spring  saddle  pocket.  As 
previously  mentioned,  the  hole  in  the  chuck  is  13  in.  from 
the  center  or  three  inches  from  the  hole  to  the  pocket.  Sup- 
pose the  dimension  D  is  lyi  in.  and  dimension  E  is  y'2  in. 
In  this  case  the  block  B  must  be  one  inch,  giving  a  total 
of  three  inches.  Other  designs  of  boxes  will  call  for  modi- 
fications of  these  distances. 

For  the  purpose  of  holding  the  cellar  in  the  box  while 
the  boring  operation  is  going  on,  a  post,  shown  at  the  left 
in  Fig.  7,  is  permanently  bolted  to  the  chuck  face.  This 
is  provided  with  a  bolt  F,  having  a  loose  U-shaped  shoe  G 
attached  to  its  point.  After  the  driving  box  is  clamped  in 
the  chuck  the  bolt  F  is  screwed  up  to  hold  the  cellar  in  place. 
The  box  will  now  be  located  so  that  the  two  shoe  faces  are 
an  equal  distance  from  the  center  of  the  chuck  and  from 
the  center  of  the  boring  mill  table.  The  cellar  will  be 
in  place  so  that  it  may  be  bored  with  the  shell,  and  the 
distance  from  the  bore  to  the  spring  saddle  pocket  will  be 
correct. 

Very  good  use  may  be  made  of  the  micrometer  dial?  on  this 
form  of  machine,  with  which  the  time  of  calipering  may  be 
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Fig.  8 — Diagram   for  Recording   Finished    Dimensions  for 
Driving    Box    Wori< 

reduced  to  almo.st  nothing.  On  the  design  in  question  two 
dials  A  and  B,  Fig.  5,  are  located  on  the  cross  screw.  One 
of  these  dials  is  graduated  right  hand  and  the  other  left 
hand,  each  dial  being  independent  of  the  other  and  arranged 
that  they  may  be  turned  independently  and  clamped  when 
properly  set.  The  object  of  the  two  dials  is  to  set  one 
properly  for  the  right  hand  or  roughing  tool  in  the  boring 
bar,  and  the  second  for  the  left  hand  or  finishing  tool  also 
set  in  the  same  bar,  each  dial  being  graduated  to  read  to 
one-thousandth  of  an  inch  diameter.  For  the  purpose  of 
setting  these  dials  a  setting  point  C  is  arranged  on  the  station- 
ary part  of  the  machine.  In  practice  the  boring  bar  is  raised 
until  the  cutting  tool  is  horizontal  with  the  setting  point  and 
a  pin  bar  of  known  length  is  set  between  the  setting  point 
and  cutting  tool.  The  cross  screw  is  then  turned  until  the 
pin  bar  just  touches  the  setting  point  and  cutting  tool.  The 
dial  is  then  set  with  the  zero  mark  to  the  pointer.  The 
opposite  cutting  tool  is  then  set  in  a  similar  manner  with  a 
C-ga,ge.  After  setting  the  tools  a  trial  cut  is  made  on  any 
box  that  may  be  on  the  machine,  the  bore  measured  and  the 
dial  given  such  slight  corrections  as  may  be  necessary.  With 
the  dials  once  properly  set  any  sized  bore  in  the  range  of 
the  machine  may  be  made.  That  is,  should  it  be  necessary 
to  bore  a  box  7,'  7.5,  8,  8.070  or  9.120  in.  the  tools  may  be 
set  by  turning  the  cross  screw  until  the  dials  read  correctly 
and  generallv  an  accuracy  of  .005  in.  will  be  obtained.  It 
will  readily  be  seen  that  a  great  amount  of  time  may  be 
saved  by  eliminating  the  calipering  of  each  box  as  the  boring 
operation  is  performed. 

To  insure  facing  the  boxes  correctly  and  to  compensate  for 


varying  distances  between  the  hub  liners  on  the  .  driving 
wheels  and  insure  the  correct  amount  of  end  play  of  the 
axles  when  assembled  on  the  locomotive  a  very  simple  gage 
C  may  be  used  as  shown  in  Fig.  6.  This  may  be  easily 
made  from  sheet  steel  about  Yt.  in.  thick.  A  separate  gage 
is  desirable  for  each  class  of  driving  box.  The  dimension 
D  should  be  equal  to  the  distance  from  the  shoe  space  to 
the  top  of  the  liner  on  the  driving  box  for  a  standard  driving 
box  made  according  to  drawings  and  where  proper  allow- 
ances have  been  made  for  end  play  of  axles. 

This  gage  may  be  used  in  the  follov/ing  manner:  Assum- 
ing that  the  distance  between  the  hub  liners  is  correct  and 
the  locomotive  frame  is  also  correct,  the  gage  is  held  as 
shown  in  Fig.  6,  and  the  cutting  tool,  held  in  the  side  head 
of  the  machine,  is  adjusted  until  it  just  touches  the  gage. 
The  micrometer  dial  on  the  side  head  is  then  set  to  zero. 
This  operation  is  repeated  on  the  opposite  side  and  should 
the  two  sides  be  nearly  alike  the  average  of  the  two  may  be 
taken.  Should  these  two  readings  differ  largely  it  may  be 
necessary  to  plane  the  box  in  order  that  both  shoe  faces  may 
bear  equally  on  the  shoes. 

The  liner  may  be  faced  by  taking  a  roughing  cut  with 
the  tool  raised  a  small  amount  and  the  finishing  cut  with 
the  micrometer  dial  back  to  zero.  Should  the  distance  be- 
tween the  hub  liners  on  driving  wheels  be  more  or  less  than 
standard  dimensions  the  tool  is  adjusted  similar  to  that  ex- 
plained above,  but  when  facing,  the  tool  is  raised  or  lowered 
the  proper  amount,  which  will  be  shown  by  the  readings  on 
the  micrometer  dial.  For  example,  suppose  the  distance 
between  the  two  hub  liners  is  y%  in.  above  standard,  owing 
to  wear  and  refacing.  This  distance  should  be  divided 
equally  between  the  two  driving  box  faces.  In  this  event 
the  facing  tool  would  be  raised  one-half  of  Yi  in.  or  .062  in. 
above  the  original  setting.  This  an-.ount  may  readily  be 
ascertained  by  readings  on  the  micrometer  dial.  Should  the 
distance  between  the  driving  wheel  liners  be  less  the  process 
would  be  reversed.  This  is  a  very  simple  operation  and  wall 
be  quickly  understood  by  the  machine  operator.  ■ 

MEASURING   AND   RECORDING   SIZES. 

For  obtaining  the  correct  size  for  boring  the  driving  box 
shells  the  ordinary  micrometer  can  be  used  to  .good  advant- 
age when  measuring  the  axles.  It  wiil  be  found  in  practice 
thnt  they  are  quicker  to  use  than  machinist's  calipers  and 
much  more  accurate,  their  great  advantage  being  in  the  fact 
that  the  size  measured  may  be  recorded  on  a  blank,  as  will 
be  explained  later.  These  micrometers  are  very  useful  for 
checking  the  axle  for  roundness  and  taper. 

For  measuring  the  distance  between  the  hub  liner  faces  on 
driving  wheels  the  inside  tubular  micrometer  may  be  used 
to  good  advantage.  This  measurement  is  essential  in  order 
to  determine  the  correct  amount  the  driving  box  liner  should 
be  faced  to  allow  the  proper  amount  of  end  pla}-  of  driving 
wheels.  It  is  advisable  to  bore  the  shell  somewhat  larger 
than  the  largest  part  of  an  axle  worn  taper  or  a  new  correctly 
turned  axle.  No  well  established  rule  appears  to  be  fol- 
lowed for  this  amount.  As  a  general  proposition,  if  the 
box  is  bored  from  .015  to  .025  in.  larger  than  the  axle  the 
conditions  of  running  will  be  found  .satisfactory. 

Fig.  8  shows  a  form  of  card  that  may  be  used  to  good 
advantage  for  recording  the  desired  finished  dimensions  for 
driving  box  work. 


Rolling  Stock  for  Danish  R.ailw.ws. — The  Danish 
State  Railways  for  a  long  time  have  been  in  need  of  more 
freight  cars  and  recently  ordered  750  from  the  "Scandia"  fac- 
tor\'  in  Randers,  Denmark.  This  will  give  work  to  500 
people  who  have  been  unemployed.  A  set  of  wheels  for  a 
freight  car*  before  the  war  cost  $40,  while  now  they  cost 
S.i48. — Commerce  Reports. 
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SAFETY    PRECAUTIONS   FOR   HANDLING 
OXY-ACETYLENE  APPARATUS* 

BY  E.  WANAMAKER 
Electrical  Engineer,   Rock  Island  Lines 

Unabsorbed  acetylene,  that  is,  in  a  gaseous  state  as 
generated,  is  highly  explosive  at  a  pressure  of  two  at- 
mospheres or  more  due  to  the  chemical  instability  of 
the  gas  itself.  Acetylene  is  more  or  less  unstable  and  lialjle  to 
sudden  explosive  decomposition  under  certain  circumstances. 
Accidents  sometimes  occur  when  it  is  apparently  impossible 
to  guess  what  precipitated  the  decomposition  which  resulted 
in  the  explosion.  Acet\lene  gas  at  ordinary  atmospheric 
pressure  and  temperature  does  not  fly  apart  spontaneously 
and  explosiveh-  into  its  constituents,  but  does  so  when  exposed 
to  considerable  pressure  while  in  a  wholly  gaseous  condition 
as  previously  stated. 

It  has  been  ascertained  that  acetone  has  the  property  of 
being  able  to  absorb  about  25  times  its  volimie  of  acetylene 
for  each  atmosphere  of  pressure  at  60  deg.  F.  \\'hen  acety- 
lene is  dissolved  in  this  way  it  ceases  to  be  spontaneously  ex- 
plosive and  may  be  stored  with  acetone  at  pressures  up  to  250 
lb.  with  comparative  safety.  Persons  not  fully  acquainted 
with  the  properties  of  acetylene  gas  should  under  no  con- 
ditions be  permitted  to  undertake  the  compression  of  it. 

Acetylene  gas  is  comparatively  non-poisonous  when  in- 
haled in  highlv  diluted  form  in  small  quantities  such  as 
might  escape  from  small  leaks ;  the  only  poisonous  effects  that 
have  been  observed  in  connection  with  it  were  due  to  the 
presence  of  impurities  in  the  gas,  such  as  phosphoretted 
hydrogen.  Therefore  acetylene  should  alwajs  be  secured  as 
free  as  possible  from  phosphorous  and  other  contaminating 
substances. 

It  has  been  found  that  one  pound  of  carbide  will  generate 
46  cu.  ft.  of  acetylene  gas,  which  if  permitted  to  leak  into  a 
room  six  by  six  by  five  feet,  will  mix  with  the  air  in  such  a 
proportion  as  to  make  it  an  inflammable  explosive  that  may 
be  set  off  by  a  spark  as  well  as  by  a  hot  iron  or  flame.  For 
this  reason  it  is  always  well  when  using  an  acetylene  torch 
in  a  small  enclosed  space  to  see  that  a  sufficient  quantity 
of  air  is  obtained  to  prevent  accidents  from  such  a  cause. 
A  little  air  blowing  from  an  air  hose  will  prevent  any  such 
accident  as  this  even  though  considerable  acetylene  were 
leaking  into  the  space. 

Oxygen  is  manufactured  directly  as  a  chemical  product 
or  electrolytically  from  water.  Oxygen  itself  as  a  gas 
is  non-expiosive.  However,  it  is  generally  stored  in  metal 
containers  at  a  very  high  pressure,  generally  about  1.800  lb. 
per  sq.  in.  It  is  therefore  apparent  that  an  explosion  may 
take  place  due  to  the  failure  of  the  container  itself  permitting 
the  gas  to  rush  out  at  an  enormous  velocity. 

It  has  been  found  at  times  when  oxygen  was  made  elec- 
trolytically, that  due  to  the  crowding  of  the  pressure  or  care- 
less handling  a  small  percentage  of  hydrogen  was  permitted  to 
mix  with  the  product.  Certain  proportions  of  this  mixture 
are  highly  explosive  and  may  be  set  off  by  heat  or  jar.  It 
is  therefore  necessary  that  oxygen  be  pure. 

The  following  instructions  for  handling  oxy-acetylene  gas 
are  strongly  recommended : 

In  handling  acetylene  gas  in  tanks  under  pressure  it  should 
be  remembered  that  at  no  time  should  the  tank  be  allowed  to 
remain  near  stoves,  furnaces,  steam  radiators  or  any  other 
sources  of  heat  nor  should  they  be  exposed  unnecessarily  to 
the  direct  rays  of  the  sun.  Care  should  also  be  used  in 
handling  acehlene  gas  containers  to  avoid  heaw  jars.  It 
must  be  remembered  that  any  steel  drum  is  liable  to  me- 
chanical injuries  if  not  reasonably  handled.  .Acetylene  cyl- 
inders should  always  be  stored  in  an  upright  position  with 
the  valve  end  up.  ' 

•Abstract  of  a  paper  read  before  the  Railway  Fire  Protection  Association 
on   December   4. 


Leaking  coiitainers  should  never  be  used  and  should  one 
be  found,  it  should  he  set  out  in  the  open  air  as  soon  as 
possible  awa_\'  from  all  possibility  of  ignition  of  the  gas  or  of 
the  mi-xture  of  gas  and  air  that  surrounds  the  container. 

Open  flame  lights  should  never  be  taken  into  confined 
spaces  where  there  is  any  possibility  of  leakage  of  acetylene. 
In  case  it  is  found  necessary  to  use  an  acetylene  tank  in  a 
small  enclosed  space  a  little  air  should  be  blown  into  the  space 
from  an  air  hose  in  order  to  secure  a  good  circulation  of  the 
atmosphere. 

.\11  acetylene  containers  .should  have  fusilile  plugs. 
Neither  oxygen  nor  acetylene  containers  should  ever  be 
allowed  to  remain  where  they  are  exposed  to  sparks  or  flame. 
Ox\gen  containers  should  not  Ije  dropped  nor  handled 
roughly  in  any  wa)-  and  should  not  be  placed  where  they  may 
be  overturned  by  a  collision  with  other  objects  or  by  reaction 
caused  by  the  violent  escape  of  their  contents  through  the 
safet}-  outlet  with  which  containers  should  be  provided. 

The  regulating  devices,  valves  and  other  attachments  on 
oxygen  containers  should  never  be  lubricated  with  oil  or 
grease.  Whenever  lubrication  is  required  it  should  be  se- 
cured ]«■  the  use  of  pure  graphite  unmixed  with  either  oil  or 
grease.  Furthermore  the  discharge  valves  of  oxygen  tanks 
should  always  lie  opened  slowly  and  care  should  be  taken 
to  avoid  twisting  or  straining  them  by  the  use  of  hammers  or 
improper  wrenches. 

The  hose  and  hose  connections  used  lietween  the  gas  mani- 
folds or  gas  tanks  and  the  welding  torch  must  always  be  main- 
tained free  from  leaks  and  all  joints  made  mechanically  tight 
and  secure.  The  regulating  valves  and  torches  must  be  kept  in 
a  good  state  of  mechanical  repair  to  avoid  leakage  of  the 
gases.  No  part  of  the  equipment  to  whicli  hose  is  attached 
should  be  used  without  securing  the  hose  with  the  proper  size 
hose  clamp.  Wire  fastenings  should  not  be  used  in  any  case. 
In  case  of  any  trouble  with  the  torch  the  gas  should  be 
immediately  shut  off  at  the  tanks  or  pipe  line  station. 

Where  generating  stations  are  used  the  instruction  cards 
sent  with  the  parts  must  be  carefully  followed  and  no  leaks 
must  be  permitted  on  any  of  the  pipe  lines. 

No  man  should  be  permitted  to  use  the  gas  welding  torch 
until  properly  instructed  by  a  welding  supervisor  or  some 
experienced  welder  and  if  he  is  not  the  regular  operator  per- 
mission of  the  foreman  in  charge  should  be  olitained  before 
the  machines  are  used. 

Safety  gages  should  \>e  used  on  all  regulators,  that  is,  gages 
having  loose  or  vented  backs,  so  that  in  case  the  pressure  on 
the  gage  builds  up  to  a  dangerous  degree  or  builds  up  too 
rapidly,  such  as  might  cause  a  rupture  of  the  Bourdon  tube 
the  force  will  spend  itself  without  breaking  the  glass  case, 
thereby  causing  possible  injury  to  the  operator. 

Some  shops  use  portable  welding  outfits,  purchasing 
tanked  gas  and  tanked  oxygen.  Other  shops  install  acetylene 
generating  outfits,  also  oxygen  generating  outfits,  piping  the 
gas  throughout  the  .shops  having  manifold  outlets  to  which 
the  hose  from  the  welding  torches  are  connected.  Still  other 
shops  generate  acetylene  gas  and  purchase  tanked  oxygen, 
connecting  it  to  a  manifold  which  in  turn  is  connected  with 
0  svstem  of  piping  in  much  the  same  manner  as  the  oxygen 
generating  plant.  Each  generating  plant  that  is  installed 
is  equipped  with  a  complete  set  of  instructions  for  intelli- 
sentlv  operating  the  generator,  the  most  important  of  which 
arc:  "Remember  to  keep  all  light  or  fire  of  any  kind  away 
from  the  plant  and  never  permit  the  generator  to  remain  more 
than  five  minutes  unless  the  generating  chamber  is  filled 
with  Avater,  even  when  it  is  not  in  use."  If  tlie  instructions 
that  we  have  given  in  this  paper  and  the  detailed  instructions 
which  are  given  out  with  the  generators  are  carefully  followed 
out  and  leaks  of  all  kinds  prevented  in  the  distribution  piping 
system  of  the  installed  plants,  there  will  be  practically  no 
danger  from  fire. 


KEMPSMITH  MAXIMILLER 

The  Kempsmith  Manufacturing  Company,  Milwaukee, 
\\'is.,  one  of  the  first  machine  tool  builders  to  make  an 
all  geared  type  of  milling  machine,  has  produced  a  new  de- 
sign of  knee  type  milling  machine  called  the  "Maximiller.'" 
In  designing  the  machine  particular  attention  has  been  paid 
to  insuring  ease  of  operation  and  control  with  rapid  pro- 
duction and  accurate  work. 

Special  material  has  been  used  in  this  machine  in  order 
to   secure   tlie   adequate   strength   without   excessive   weight. 


Heavy   All-Geared   Type   Milling    Mactnine 

The  spindle,  gears  and  much  of  the  shafting  are  made  of 
heat-treated  allo\'  steel.  The  column,  knee,  saddle  and  table 
are  of  semi-steel.  The  column  is  well  ribbed  and  has  few 
openings,  and  the  knee  is  designed  throughout  to  give  the 
proper  support  to  the  saddle  and  table.  The  side  walls  are 
practically  solid,  having  but  two  small  openings,  and  the  knee 
slide  on  the  column  is  extended  up  beyond  the  top  wall  to 
provide  extra  resistance  against  strain.  The  top  wall  is  solid, 
the  cross  feed  screw  being  located  in  a  shallow  depression 
midwav  between  the  saddle  Vees.     The  table  is  IS  in.  wide 


with  a  working  length  of  72  in.  The  gibs  in  the  saddle  and 
table  are  of  the  adjustable  taper  type. 

The  over  arm  is  a  solid  steel  bar  534  '".  in  diameter,  with 
a  wedge  lock  which  positively  locates  the  pendants  and 
alines  the  arbor,  thus  preventing  any  tendency  to  twist  out 
of  line  under  heavy  cuts.  The  outboard  support  is  of  the 
open  side  type  developed  by  this  compan\-,  permitting  free 
access  to  the  table  and  the  work  at  all  times.  It  is  reversible 
to  bring  the  open  space  on  either  side  as  required. 

The  spindle  is  large  in  diameter  and  runs  in  adjustable 
phosphor  bronze  bearings.  All  other  shafts  in  the  speed 
transmission  run  on  ball  bearings.  The  driving  force  is 
applied  to  the  spindle  on  a  face  gear  which  overhangs  the 
front  bearing,  thus  reducing  the  torsional  strain  in  the 
spindle.     .As  the  face  gear  is  the  only  slow  speed  member  in 


Feed   Change  Gears   and   Case.   Showing    Unit  Construction 

the  driving  train,  chatter  is  practically  eliminated  and 
the  drive  is  smooth  under  heavy  cuts.  The  speed  changes  are 
secured  through  a  train  of  gears  giving  18  spindle  speeds 
ranging  from  14  to  350  r.  p.  m.  All  speed  changes  are 
secured  by  sliding  gears  and  there  are  never  more  than  three 
pairs  of  gears  in  mesh.  The  normal  direction  of  spindle 
rotation  is  right  hand  w-hich  makes  it  correct  for  standard 
drills  and  boring  tools.  A  spindle  reverse  has  been  incorpo- 
rated in  the  machine,  for,  in  order  to  get  the  cutting  strains 
in  the  proper  direction  on  the  gibs  and  the  tables,  the  face 
mills  must  run  in  the  opposite  direction  from  the  spiral  or 
slab  millers. 

The  principle  of  unit  construction  has  been  used  to  a  con- 
siderable e.xtent  in  the  design,  thus  .securing  manv  advantages 
both  in  manufacturing  and  in  repairing.  The  spindle  speed 
change  mechanism  is  an  integral  part  mounted  in  a  box  se- 
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cured  to  the  column  and  the  feed  change  mechanism  is  an  in- 
dependent unit  mounted  below  the  driving  gear.  There  are 
18  feeds  available  ranging  from  5  3  in.  to  25  in.  per  minute. 
Only  one  clutch  is  used  and  there  are  no  tumblers  or  locking 
pins,  all  changes  being  obtained  by  sliding  gears.  All  the 
speed  changes  arc  secured  with  only  three  levers  and  a  direct 
reading  feed  plate  makes  it  easy  to  obtain  any  combination 
desired.  Incorporated  in  the  feed  mechanism  is  a  safety 
coupling  which  slips  before  a  breaking  load  comes  on  the 
feed  drive  but  resumes  the  travel  again  as  soon  as  the  load 
drops  to  safe  limits.  The  power  rapid  traverse  can  be  used 
for  all  table  movement  without  disturbing  the  set-up  for 
whatever  rate  of  feed  may  be  in  use. 

A  centrifugal  type  pump  with  a  capacity  of  15  gal.  per 
minute  is  attached  to  an  extension  of  the  feed  drive  shaft 
to  circulate  cooling  compound.  The  pump  is  driven  through 
a  clutch  which  can  be  disengaged  if  the  nature  of  the  work 
does  not  require  a  cooling  fluid.  The  lubrication  of  the  parts 
has  been  given  special  consideration  in  this  machine.  The 
gears  and  bearings  in  the  speed  and  feed  mechanisms  are 
lubricated  by  splash  from  an  oil  bath  in  the  case.  Sight 
feed  oilers  are  used  to  supply  clean  oil  to  the  spindle  bear- 
ings and  drive  pulley.  The  lubrication  of  the  mechanism 
supported  by  the  knee  is  centralized  at  two  points  which 
makes  it  certain  that  none  will  be  overlooked  when  the  ma- 
chine is  oiled. 

The  driving  pulley  is  16J4  in.  in  diameter  and  runs  at 
400  r.  p.  m.,  a  six-inch  belt  being  used.  For  general  rail- 
road shop  work  a  15-h.p.  motor  is  recommended  for  driving 
this  machine. 


ROLLER  BEARING  COUNTERSHAFT 

As  a  step  in  a  program  of  refinement  in  its  line  of  shapers, 
part  of  which  has  been  carried  into  effect  during  the  war, 
the  Queen  City  Machine  Tool  Company,  Cincinnati,  Ohio, 
has  designed  a  roller-bearing  countershaft  which  will  be 
included  as  part  of  the  equipment  of  all  shapers  manufac- 
tured after  March  1,  1919.     As  shown  in  the  drawing,  the 


of  this  hearing  are  closed  in  the  same  manner  as  the  inner 
ends  of  the  journal  boxes.  The  purpose  of  reducing  the 
inefficiency  with  which  power  is  transmitted  from  the  line 
.shaft  to  tlie  machine  has  been  carried  out  in  a  design  the 
simplicity  of  w-hich  is  intended  to  insure  against  any  increase 
in  the  amount  of  inspection  or  attention  required  to  keep  it 
in  satisfacton'  working  order. 


ATLAS  SAFETY  GUARD  AND  THIRD 
POINT  SUPPORT 

For  some  time  past  the  American  Steel  Foundries,  Chicago, 
has  been  manufacturing  a  safety  device  for  brake  beams 
known  as  the  Atlas  Safety  Guard.  This  consists  of  a  bar 
of  I-Section  fastened  beneath  the  spring  plank  in  such  a 
position  as  it  will  support  the  brake  beam  in  case  the  brake 


Atlas  Safety  Guard  and  Third  Point  Support 

hanger  should  fail  or  the  pins  fall  out.  A  further  im- 
provement has  been  made  in  this  device  by  providing  an 
additional  support  for  the  brake  beam  to  insure  even  brake 
shoe  wear.  This  is  accomplished  by  extending  arms  up- 
ward and  outward  from  the  safety  bar  support  on  the  spring 
plank  and  fastening  the  brake  beams  to  these  arms  by  short 
links.  In  cases  where  one  safety  bar  is  used  on  each  truck, 
these  links  are  attached  to  the  end  of  the  brake  beam  strut; 
when  two  safety  bars  are  applied  the  links  are  fastened  to 
the  tension  member.     The  safety  bars,  as  in  the  previous 
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Roiier    Bearing    Countershaft   for   Queen    City    Shapers 

countershaft  hangers  have  been  designed  to  include  Hyatt  design,  are  held  in  place  by  fiat  springs  and  can  readily  be 

roller  bearings.     The  journal  boxes  are  cast  with  the  outer  slid  through  the  supports  under  the  spring  plank  when  it  is 

ends  closed  and  the  inner  ends  are  closed  with  steel  washers  desired  to  remove  the  brake  beam.     The  arm  and  links  being 

which  are  ground   and  pressed  in  to  retain  the  lubricant,  above  the  beam,  do  not  interfere  with  its  removal  in  any 

The  loose  pulley  also  runs  on  Hyatt  rollers  and  both  ends  way. 
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E-xports  of  locomotives  through  the  port  of  New  York 
during  December,  191S,  amounted  to  $1,755,891,  according 
to  figures  given  in  the  monthly  foreign  trade  records  issued 
by  the  National  City  Bank.  The  report  also  shows  rails 
e-\ported  to  the  value  of  $1,354,795  and  car  wheels  and  a.x- 
les  valued  at  $413,720.  Freight  cars  are  not  separately 
shown  in  the  tabulation. 

The  railways  of  India  on  March  31,  1914,  had  170,444 
freight  cars.  The  number  laid  up  for  repairs  at  present  is 
about  10,290,  or  about  6  per  cent,  of  which  1,860,  or  about 
1  per  cent,  of  the  total,  were  laid  up  for  want  of  materials. 
The  number  is  lower  than  in  normal  times,  owing  to  the  ef- 
forts the  railways  were  making  to  keep  every  available  freight 
car  on  the  road.  The  number  of  cars  sent  overseas  was 
4,251,  all  of  these  e.xcept  56  were  of  metre  or  2  ft.  6  in.  gage. 

The  International  Railway  Congress  has  resumed  its  head- 
quarters at  Brussels  with  the  return  to  that  city  of  M.  L. 
Weissenbruch,  the  general  secretary.  The  Congress,  before 
the  war,  held  its  meetings  every  five  years,  meeting  in  1895 
in  London,  1900  in  Paris,  1905  in  Washington,  1910  in 
Berne,  and  the  1915  meeting  was  to  have  been  held  in  Berlin. 
The  Congress,  before  the  war,  also  proved  of  service  to  rail- 
way men  the  world  over  by  the  pulilication  at  Brussels  of  a 
monthly  bulletin. 

The  great  scarcity  of  coal  in  Italy  has  made  it  neces- 
sar)'  to  use  wood  and  lignites  for  fuel  in  locomotives.  The 
boilers  and  fireboxes  of  the  locomotives  have  had  to  be 
changed  to  suit  the  new  fuel,  and  employees  re-educated  to 
a  considerable  extent.  The  use  of  substitutes  for  coal  as 
fuel  has  been  urged  on  all  manufacturers,  and  prizes  have 
been  offered  for  noteworthy  economies.  In  addition  to  that, 
two  companies,  with  an  initial  capital  of  $1,200,000  each, 
have  been  formed  for  the  development  of  lignite  or  brown- 
coal  mines  in  Italy.  One  will  operate  mines  in  northern, 
the  other  in  southern  Italy. 

The  State  Department  at  Washington  has  received  through 
the  American  Legation  at  Brussels  a  request  from  the  Bel- 
gium government  asking  the  United  States  to  lend  it  400 
locomotives  and  2,000  cars  in  addition  to  returning  all  of 
the  359  locomotives  which  were  placed  at  the  disposal  of  the 
American  Expeditionary  forces.  The  communication  from 
Minister  of  Railways  Renkin,  sets  forth  the  urgent  need  for 
additional  rolling  stock  in  Belgium  to  replace  that  com- 
mandeered or  destroyed  by  the  Germans.  The  .American  army 


has   returned   187   of  the  Belgian  locomotives,   but  the  re- 
maining 172  still  are  in  use  by  the  Expeditionary  forces. 

Maximum  prices  on  anthracite  coal,  together  with  all  other 
coal  and  coke  regulations  except  three,  have  been  suspended 
by  the  Fuel  Administration.  The  only  restricfions  not  sus- 
pended, as  to  coke  and  all  coal,  are:  Those  requiring  that 
contracts  be  made  subject  to  maximum  prices  if  reinstated, 
subject  to  cancellation  by  the  Fuel  Administration  and  sub- 
ject to  requisition  or  diversion  of  coal  by  the  Fuel  Admin- 
istration. Those  prohibiting  reconsignments  of  coal.  Those 
requiring  shipments  of  coal  to  tidewater  to  go  through  the 
Tidewater  Coal  Exchange.  The  order  includes  the  suspen- 
sion of  price  and  zone  regulations  on  coke  and  bituminous 
coal  which  went  into  effect  February  1.  The  administra- 
tion's control  of  the  oil  industry  already  has  been  mostly  sus- 
pended, so  that  the  Fuel  Administration's  controls  are  now 
relaxed  to  the  present  limit  of  safety. 

The  Engineering  Societies'  Employment  Bureau,  New 
York  City,  desires  that  state  and  municipal  authorities,  cor- 
porations and  individuals  who  need  the  services  of  profes- 
sional engineers  communicate  their  wants  to  the  bureau,  33 
West  Thirty-nintli  street.  This  bureau  is  maintained  by  the 
four  national  scx;ieties  of  civil,  mining,  mechanical  and  elec- 
trical engineers.  In  behalf  of  engineers  who  have  been  serv- 
ing in  the  army  or  in  government  capacities  during  the  war, 
it  is  the  desire  of  the  Engineering  Societies  to  get  in  touch 
with  contemplated  engineering  projects  as  early  as  practi- 
cable. By  resolutions  adopted  unanimously  (by  the  650 
members  present  at  its  annual  meeting)  the  American  So- 
ciety of  Civil  Engineers  has  recorded  "its  profound  convic- 
tion that  public  works  should  be  carried  forward  to  the 
fullest  extent  consistent  with  sound  judgment,  not  only  for 
fundamental  economic  reasons,  but  for  humanitarian  rea- 
sons." 

Two  new  Safe  Practices  Bulletins  of  the  National  Safetv' 
Council  have  been  published.  No.  16  is  a  ten-page  illus- 
trated monograph  on  safe  clothing  for  men  and  women  in 
industry.  These  excellent  brochures  contain  a  large  amount 
of  useful  information,  gathered  from  varied  sources  and 
clothed  in  lucid  and  vigorous  language.  Some  members  of 
the  Council,  to  encourage  the  wearing  of  suitable  clothes, 
provide  women  employees  with  the  first  suit  free  of  charge. 
Bulletin  No.  IS  is  on  Power  Presses.  The  ingenious  recent 
devices   for  preventing  workmen   from   injuring  their  hands 
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or  feet  in  these  ponderous  machines  nre  innumerable.  One 
picture  shows  a  large  press,  in  a  shop  of  the  Ford  Motor 
Company,  where  each  of  two  men  must  press  an  electric 
push  button  with  each  hand  before  the  machine  can  be 
operated.  These  pamphlets  are  provided  at  a  cost  of  ten 
cents  each  by  the  Xational  Safety  Council,  208  South  La 
Salle  street.  Chicago. 


Future  of  Gas  and  Electric  Welding 

At  a  joint  meeting  of  the  .\mericar.  Institute  of  Electrical 
Engineers  and  American  Institute  of  ilining  Engineers,  on 
February  IQ.  five  paper?  were  presented  on  the  subject  of 
v.elding,  as  follows:  "llicrostructure  of  Iron  Deposited  by 
Electric  .\rc  Welding."  Ijy  G.  F.  Com.-stock;  "Path  of  Rup- 
ture in  Steel  Fusion  Welds,"  bv  S.  W.  Miller:  "Welding 
Mild  Steel,"  by  H.  M.  Hobart:  "Electric  Welding  in  Ship- 
building." I)v  S.  V.  Goodall.  and  "Fusion  in  .\rc  Welding" 
by  O.  H.  Eschholz. 

A  lively  discussion  followed  their  presentation  during 
which  it  was  suggested  that  as  so  much  had  been  done  in  the 
way  of  making  repairs,  particularly  by  the  railroads  during 
the  past  two  years,  the  time  was  ripe  for  bringing  the  weld- 
ing processes  permanently  into  the  field  of  construction. 
Tt  was  pointed  out  that  there  are  mv.\\  variables  to  be  de- 
termined in  order  to  secure  a  good  weld  and  that  successful 
welding  i=  dependent  upon  unifoniiity  of  results.  For  this 
reason  it  was  stated  that  the  welding  operator  must  be  both 
skilled  and  conscientious,  and  a  diversity  of  opinion  was  ex- 
pressed in  the  discussion  as  to  whether  the  operator  should 
tie  a  skilled  engineer  or  whether  the  average  worker  could 
he  taught  to  do  good  welding  work. 

The  particular  significance  of  (be  presentation  of  the 
papers  and  the  discussion  lies  in  the  fact  that  welding  is 
demanding  so  much  of  the  attention  of  our  best  engineers. 
This  in  itself  is  sufficient  indication  that  the  constantly  in- 
creasing use  of  welding  is  to  be  expected.  Conclusions  indi- 
cated l)v  the  discussion  were  that  ijoth  gas  and  electric 
welding  had  come  to  stay  and  that  we  may  prepare  for  the 
time  when  the  average  mechanic  mutt  learn  tlie  use  of  the 
welder,  just  as  he  has  had  to  learn  tlie  use  of  the  hammer 
and  chisel. 


The  Disposition  of  Surplus  Government  Material 
.Announcement  was  made  in  Washington  on   Tanuar\-  29 
giving  the  details  of  the  plan  of  organization  of  the  Office  of 
Director  of  Sales  of  the  War  Dejiartnient  as  follows: 

Under  the  director  of  =ales,  C.  W.  Hare,  is  an  assistant, 
E.  C.  Morse,  chairman  rf  the  Beard  of  .Sales  Review,  com- 
prising the  following  members  liesides  Mr.  Morse:  I.t.  Col. 
A.  LaMar,  Maicr  W.  M.  Crunden,  Col.  Fred  Glover,  L.  H. 
Hartman.  G.  F.  Woods.  Capt.  A.  L.  Mercer,  Capt.  T.  S. 
Schullz.  Each  of  these  members  of  the  board  is  a  division 
sales  manager  with  the  exception  of  Captain  Schultz,  who 
is  legal  member  on  the  board. 

The   announcement   gives   the   names   of  seven   divisions. 


the  first  of  which,  headed  by  Colonel  LaMar,  will  handle 
machine  tools,  including  all  metal  and  woodworking  tools, 
railway  equipment,  steam  shovels,  locomotive  cranes,  gantry 
cranes,  hand  tools,  forging  equipment,  iron  and  structurjj 
workers'  power  tools  and  machinen,'. 

The  following  is  the  tentative  agreement  reached  by  the 
government  and  the  machine  tool  builders. 

"1.  The  inventory  of  all  machine  tools  and  equipment 
which  is  being  made  will  be  expedited  to  the  greatest  pos- 
'sible  extent. 

"2.  As  soon  as  it  is  known  that  a  quantity  of  machine 
tools  is  available  for  disposal,  the  manufacturers  of  these 
tools  will  be  given  an  opportunity  lo  purchase  them  at  a 
price  and  on  terms  of  settlement  which  will  be  satisfactory' 
to  all  parties  concerned. 

"j.  In  case  it  is  impossible  for  the  manufacturer  to  pur- 
chase his  product  outright,  an  effort  will  be  made  to  arrange 
for  the  marketing  of  tlie  product  in  an  equitable  manner, 
securing  for  the  government  and  the  manufacturer  alike  the 
best  possible  terms. 

"4.  In  case  both  these  methods  of  disposition  fail,  the 
material  will  be  offered  for  sale  to  the  general  public  in  a 
manner  prescribed  by  law. 

"In  the  settlement  of  plant  contracts  which  involve  the 
sale  of  large  groups  of  various  kinds  of  tools  and  equip- 
ment, an  effort  will  be  made  to  prevent  the  sale  of  any 
equipment  for  resale,  as  it  is  realized  that  great  injury  could 
l:e  done  liv  indiscriminate  sales  of  this  character." 


Railway  Regiments'  Tobacco  Fund 
The  Railway  Regiments'  Tobacco  Fund,  to  which  146  rail- 
wav  supply  companies  contributed,  made  seven  shipments  of 
tobacco,  amounting  to  approximately  eight  tons,  to  railwav 
regiments  in  service  in  France.  Owing  to  the  congestion  in 
the  transport  sen-ice  during  the  sunmier  on  account  of  the 
great  numljer  of  troops  going  over,  it  was  found  that  this 
tobacco  was  not  being  delivered  to  the  regiments  to  which  it 
was  consigned,  and  shipments  were  therefore  postponed 
until  the  transport  ser\-ice  could  be  organized  to  the  point 
n-here  deliver)-  w-as  assured:  Ijut  the  novements  of  the  vari- 
ous railway  regiments  were  so  uncertain  that  it  was  finally 
decided  not  to  make  any  further  shipments.  The  total 
"mount  subscribed  to  this  fund  w-as  516,129.94.  of  which 
510,056.0,=;  was  spent  for  tobacco,  leaving  S6,07,v89  still  in 
the  hands  of  the  committee  handling  the  fund.  This  sum  is 
approximately  .w..=>  per  cent  of  the  aniount  subscribed,  and 
the  committee,  in  making  arrangements  for  the  closing  of  the 
fund,  has  decided  to  return  to  the  contiibutors  .^T.S  per  cent 
of  each  subscription  received.  This  will  amount  to  practi- 
cally all  the  funds  availalile,  with  the  exception  of  a  few  dol- 
lars, which  will  be  utilized  to  defray  expenses.  In  request- 
ing subscriptions  it  was  specifically  stated  that  they  were 
onlv  to  be  made  up  to  the  end  of  the  rear  1918.  and  accord- 
ingly, all  checks  received  since  December  .il,  1918.  are  to 
be  returned. 
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Canadian  . . . 
Central    

Cincinnati  ... 
New  England 

New  York. . . 
Pittsburgh  ..  . 
St.  Louis 

Western    . . . . 


Next 

Meeting 


Mar.  11 

Mar.  14 

May  13 

Mar.  n 

Mar.  21 

Mar.  28 

Mar.  14 


Title  of  Paper 


Varnish    

Unified  Inspection  and  Maintenance  of  Car 
Equipment    ._ 

Fuel  Con5er\-ation ._ 

Annual  Meeting  and  Ertertainment,  Elec- 
tion of  Officers  and  Reports 

Railway  Supply  Men's  Night 


ijnification  of  Telegraph  and  Telephone  Fa- 

,     cilitirs    - , 

Mechanical  Stoking  of  I.ocomotivcs.  by  W. 
t      S.   R.Trtholoinew.      .^ddress  bv  Lt.   Comm. 
n.  C.  Huell  on  I".  S.  Naval  Railway  Bat- 
teries in    Frnnce 


Norman  Holland 


J.  J.  Tatum. 
D.    E.    Dick. 


F.  E.  Bentley 


James    Powell . 


Harrv   D.    Voneht 
H.    Boutet 


W.    E.   Cade 

Harry    D.    Vought 
J.    D.    Conway... 

B.  W.   Fraucnthal 


A.  F.  Ptucbing. 


.Address 


P.  O.  Box  7,  St.  Lambert.  Que. 

95   Liberty  St..  New  York. 

101  Carew  Building,  Cincinnati.  Ollio. 

683   .\tlantic   .Ave..   Boston,   Mass, 

95   Liberty   St..   New   York. 

515   Grandview  Ave.  Pittsburgh,  Pa. 

L'nion  Station.   St.  Louis,  Mo. 


.'0    Transpurtation    BIdg..    Chicago. 
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The  Railway  Regiments'  Tobacco  Fund  was  initiated  by 
F.  A.  Poor,  president  of  the  P.  &  M.  Company,  Chicago,  and 
in  order  to  raise  the  necessary  funds,  a  committee  was  or- 
ganized composed  of  Mr.  Poor,  as  chairman;  R,  P.  Lamont. 
president  of  the  American  Steel  Foundries;  George  A.  Post, 
president  of  the  Standard  Coupler  Company;  E.  H.  Bell, 
president  of  the  Railway  Supply  Company;  J.  M.  Hopkins, 
president  of  the  Camel  Company,  Chicago,  and  A.  C.  Moore, 
vice-president,  Safety  Car  Heating  &  Lighting  Company. 
Samuel  O.  Dunn,  editor  of  the  Railway  Age,  was  secretary 
of  the  committee,  and  John  R.  Washburn,  vice-president  of 
the  Continental  Commercial  Bank.  Chicago,  acted  as  treas- 
urer of  the  fund. 


PERSONAL  Mention 


.MEETINGS  AND  CONVENTIONS 

Railroad  Club  of  Washington. — One  hundred  and  twenty 
employees  of  the  Railroad  Administration  in  the  city  of 
Washington  have  organized  the  Railroad  Club  of  Washing- 
ton. W.  C  Kendall,  manager  of  the  Car  Service  Section  of 
the  Railroad  Administration,  was  elected  president. 

American  Steel  Treaters'  Society. — This  association  was 
recently  formed  for  the  announced  purpose  of  promoting  the 
arts  and  sciences  connected  with  the  heat  treatment  of  steel. 
The  principal  means  for  this  purpos^e  is  to  be  the  holding 
of  meetings  for  the  reading  and  discussion  of  papers  bearing 
upon  processes,  instruments,  equipment,  apparatus,  etc.,  era- 
ployed  in  practical  and  research  work  connected  with  the 
art,  collection,  publication,  and  dissemination  of  technical 
and  practical  knowledge  for  the  impr,jvement  of  conditions 
in  connection  therewith,  and  to  closely  unite  those  engaged 
in  its  practical  and  technical  branches. 

A  monthly  journal  which  brings  the  papers  and  discus- 
sions had  at  various  meetings  directly  to  the  hands  of  every 
member  is  published.  Comprehensive  and  valuable  serv- 
ice features  are  also  a  grow'ing  part  of  the  journal  and  of 
the  society's  activities.  Sample  copies  and  other  informa- 
tion may  be  had  by  addressing  the  general  office  of  the 
society,  154  East  Erie  street,  Chicago. 

In  addition  to  meetings  in  Chicago,  a  chapter  has  been 
organized  in  Cleveland,  and  movements  of  this  kind  are 
now  under  way  in  several  other  large  cities. 


The    folloivin^   list   gives   names  of  secretaries,    dates  of   next   or   regular 
meetings  and  places  of  meeting  of  mechanical  associations: 

.■\iR   Brake   Association. — F.    M.    Nellis,    Room    3014,    165    Broadway,    New 

York   City.      Convention,   May  6-8.    1919.   Chicago. 
American    Railroad    Master    Tinners',    Coppersmiths'    and    Pipefitters' 

AssociAnoN.— O.  E.   Scliliiik,  485  W.  Fifth  St..  Peru.  Ind. 
American    Railway   Master   Mechanics'   Association. — V.    R,    Hawthorne, 

746    Transportation    Bldg.,    Chicago.       Convention.    Ti;ne    2.^-25,    1919, 

.\tlantic    City,   N.  J. 
American    Railwav    Tool    Foremen's    Association. — R.    D.    Fletcher,    Belt 

Railway,  Chicago. 
.American    Society    for    Testing    Materials. — C.    C    Warwick,    University 

of    Pennsylvania,    Philadelphi.T,    Pa. 
American    Society    of    Mechanical    Engineers. — Calvin    W.    Rice,    29   W. 

Thirty-ninlli   St.,    New  York. 
Association    of    Railway    Electrical    Engineers. — Joseph   A.    Andrencetti. 

C.  8;  N.  W..  Room  411.  C.  &  N.  W.  Station,  Chicago. 
Car   Foremen's  Association   of  Chicago. — Aaron   Kline,   841   Lawlor  Ave.. 

Chicago,      Mt-etings  second   Monday  in  month,   except  June,  July  and 

August.  Hotel  Morrison,   Chicago. 
Chief   Interchancc    Car    Inspectors'    and    Car    Foremen's   Association. — 

W.  R,  McMnnn,  New  York  Central.  New  York,  N.  Y. 
International  Railroad  Master  Blacksmiths'  Association. — A.  L.  Wood- 
worth,  C.  H.  &  D..  Lima,  Ohio. 
International  Railway  Fuel  Association. — J.  G.  Crawford,  542  W.  Jack- 
son Blvd.,  Chicago. 
International   Railway   General    Foremen's   Association. — William   Hall, 

1061    \V.  Wahasha  Ave..  Winona,  Minn, 
Master    Boilermakers'    Association.- -Harry    D.    Vought,    95    Liberty    St.. 

New  Yorlv.    Convention  May  26-29.  Hotel  Sherman.  Chicago. 
Master  Car  Builders'  Association.— V.  R.  Hawthorne.  746  Transportation 

Bldg,,  Chicaso.     Convention.  ,Tune   18-21,   Atlantic  Cily,  N-  J. 
Master  Car  and  Locomotive  Painters'  Association  of  IT.  S.  and  Canada. 

—A,   P,   Dane.  B.  ,<t  M..  Reading,  Mass.  „     .        .        ,o, 

Niagara  Frontier   Car   Men's   Association, — George  A.  J.  Hochgrelie.  623 

Brisbane    Bldg..     Buffalo,    N,     Y,       Meetings,    third    Wednesday    in 

month.   Statler  Hotel,  Buffalo,  N.  Y.  „        ^    r-  .,-  j 

Railway   Storekeepers'    .A.ssociation.~J.    P.    Murphy.    Box   C,    Collmwood, 

Ohio.  ^-     ,-•     o     T> 

Traveling   Engineers'    Association.— W.    O.    Thompson,    N.    \.    C.    K.    K,, 

Cleveland.  Ohio. 


riENFRAL 

C.  L.  Bunch,  shop  superintendent  of  the  Southern  Rail- 
road, at  Spencer  (N.  C. )  shop,  has  been  promoted  to  master 
mechanic  of  the  Memphis  division,  with  office  at  Sheffield, 
.\la.,  succeeding  J.  W.  Gibbs,  resigned. 

J.  L.  Carver  has  been  appointed  engineer  of  tests  of  the 
Illinois  Central  and  the  Yazoo  &  Mississippi  Valley,  with 
headquarters  at  the  Burnside  shops,  Chicago,  to  succeed 
M.  W.   Kramer,  deceased. 

Albert  H.  Eager,  assistant  superintendent  of  rolling 
stock  of  the  Canadian  Northern,  Western  lines,  with  head- 
quarters at  Winnipeg,  Man.,  has  been  appointed  mechanical 
superintendent  of  the  Canadian  National,  with  office  at 
Winnipeg.  Mr.  Eager  was  bom  at  Waterloo,  Que.,  in  1S68, 
and  entered  railway  service  as  a  machinist  apprentice  with 
the  Canadian  Pacific  at  Famham,  Que.,  in  1885.  He  re- 
mained with  the  Canadian  Pacific  until  1910,  being  suc- 
cessively machinist,  locomotive  foreman,  general  foreman  at 
Cranbrook,  B.  C,  and  at  Calgary,  Alta,  district  master 
mechanic  at  Kenora,  Ont..  and  again  locomotive  foreman  at 
Calgar}-.  In  1910  he  went  to  the  Canadian  Northern  as 
superintendent  of  shops  at  Winnipeg,  and  in  1915  became 
assistant  superintendent  of  rolling  stock  of  the  Canadian 
Northern,  Western  lines,  at  Winnipeg,  which  position  he 
held  until  his  appointment  as  mechanical  superintendent  of 
the  Canadian  National. 

Willl-\m  F.  Keisel,  Jr.,  assistant  mechanical  engineer 
of  the  Pennsylvania  Railroad,  Eastern  lines,  has  been  ap- 
pointed acting  mechanical  engineer,  with  office  at  Altoona, 

Pa.,  succeeding  A.  S. 
Vogt.  Mr.  Keisel  was 
bom  on  September  1, 
1866,  at  Scranton,  Pa., 
was  educated  in  Lehigh 
P  r  e  p  a  ratory  School, 
and  in  1887  graduated 
from  Lehigh  Univer- 
sit)-  with  the  degree  of 
i.iechanical  engineer. 
He  entered  the  service 
of  the  Pennsylvania 
Railroad  as  a  drafts- 
man, in  the  office  of 
the  mechanical  engi- 
neer in  April,  1888, 
and  was  promoted  to 
chief  draftsman  in 
March,  1899.  On  July 
1.  1900,  he  was  ap- 
pointed assistant  engi- 
neer, and  in  September,  1902,  he  became  assistant  mechanical 
engineer,  in  which  capacity  he  also  had  charge  of  the  test 
department  at  Altoona  until  the  separation  of  the  two  depart- 
ments. Mr.  Keisel's  appointment  as  acting  mechanical 
engineer  of  the  Pennsylvania  Railroad,  Eastem  lines,  became 
effective  on  February  1. 

T.  J.  Lowe,  fuel  agent  of  the  Canadian  Northern,  Western 
lines,  has  been  appointed  fuel  agent  of  the  Canadian  Na- 
tional. Western  lines,  with  headquarters  at  Winnipeg,  Man. 

T.  A.  Sutton,  fuel  and  tie  agent  (.f  the  Transcontinental 
division  of  the  Canadian  Govemmcnt  Railways,  has  been 
appointed  district  fuel  agent  of  divisions  No.   1   and  2  of 
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the  Central  district.  Canadian  Xationii.  Western  lines,  with 
headquarters  at  Cochrane,  Ont. 

H.  Weitzel,  master  mechanic  of  the  Arizona  Eastern  at 
Phoenix,  Ariz.,  has  been  appointed  traiimiaster  with  office 
at  Globe,  Ariz.,  succeeding  A.  D.  Rosecrans. 

George  W.  Renx,  mechanical  engineer  of  the  Central  of 
New  Jersey,  has  been  appointed  assistant  superintendent  of 
motive  power,  with  office  at  Jersey  City.  X.  J.  Mr.  Rink 
was  bom  on  September 
4,  1875,  at  New  York, 
and  was  graduated 
from  Cooper  Institute, 
New  York  Cit>'.  with 
the  degrees  of  B.  S.  and 
M.  E.  He  began  rail- 
way work  on  March 
14,  1892,  as  a  ma- 
chinist apprentice  on 
the  Erie  Railroad. 
From  March,  1896,  to 
March,  1899,  he  served 
as  a  machinist  and 
shop  draftsman,  and 
then  to  September. 
1900,  as  a  draftsman 
on  the  Northern  Pa- 
cific. He  then  entered 
the  service  of  the  Cen- 
tral of  New  Jersey,  as 

a  draftsman  and  from  1901  to  1902.  was  roundhouse  fore- 
man and  inspector  of  new  equipment.  Later  he  was  en- 
gaged in  road  testing  of  locomotives  and  as  draftsman,  until 
1903,  when  he  was  promoted  to  chief  draftsman.  From 
April,  1904,  to  Januar}-,  1909,  he  was  instructor  of  appren- 
tices, and  then  was  appointed  mechanical  engineer,  which 
position  he  held  until  his  recent  appointment  as  assistant 
superintendent  of  motive  power. 

Axel  S.  Vogt,  mechanical  engineer  of  the  Pennsylvania 
Railroad.  Eastern  lines,  with  office  at  Altoona,  Pa.,  retired 
under  the  pension  rules  of  the  road  on  February  1.  He 
was  bom  on  January 
19,  1849,  at  Christian- 
stad,  Sweden,  and  was 
educated  in  tlie  public 
schools.  He  began 
railway  work  in  June, 
1874,  with  the  Penn- 
sylvania Railroad  at 
Altoona,  and  remained 
with  that  road  until 
1882,  when  he  went 
with  Schutte  &  Koeh- 
rting,  Philadelphia,  Pa. 
Jn  November,  1883,  he 
returned  to  the  service 
of  the  Pennsylvania 
Railroad  as  assistant 
engineer  of  tests.  On 
March  1,  1887,  he  was 
promoted  to  mechani- 
cal engineer,  and  from 

that  time  until  his  retirement  he  served  continuously 
in  that  capacity.  The  total  length  of  his  service 
with  the  Pennsylvania  Railroad  was  a  little  more  than  43 
years,  during  which  time  freight  and  passenger  cars  passed 
through  the  "transitory  stage  from  wood  to  steel  construction 
and  locomotives  increased  in  capacity  fourfold  and  more,  and 
the  designs  developed  under  Mr.  Vogt's  direction  had  con- 
siderable influence  on  their  progress. 


S.   Vogt 


MASTER    MECHANICS    AND    ROAD     FOREMEN 
OF    ENGINES 

W.  C.  Barr  has  been  appointed  general  roundhouse  fore- 
man of  the  Erie  at  Meadville,  Pa.,  succeeding  H.  C.  Eckard- 
son,  resigned. 

W.  E.  Beck  has  been  appointed  road  foreman  of  engines 
of  the  Erie  Railroad  with  office  at  Meadville,  Pa.,  succeed- 
ing Bert  Hill,  transferred. 

J-'iiiES  Carney  has  been  appointea  general  foreman  of 
the  Erie  Railroad  at  Newburgh,  N.  Y 

H.  A.  English,  master  medianic  of  the  Central  district, 
Canadian  Northern,  has  been  appointed  master  mechanic  of 
the  Central  district  of  the  Canadian  National,  with  head- 
quarters at  Winnipeg,  ^lan. 

R.  E.  Line  has  been  appointed  roundhouse  foreman  of 
the  Erie  Railroad  at  Kent,  Ohio. 

ANDRE^^■  McCoWAN,  supervisor  of  car  works  of  the  Cana- 
dian Northern  system  at  Winnipeg,  Man.,  was  appointed 
master  car  builder  of  the  Canadian  National  Railways,  West- 
em  lines,  with  the 
same  headquarters,  at 
the  time  of  the  recent 
assimilation  of  the  for- 
mer road  by  the  latter. 
Mr.  McCowan  was 
born  at  Perth,  Scotland, 
on  December  5,  1867, 
and  was  first  employed 
by  the  Perthshire  Car- 
riage Works  ( Scot- 
land), as  an  apprentice 
car  builder,  between 
ISSI  and  1887.  He  be- 
gan his  railroad  ex- 
perience in  May,  1888, 
as  a  carpenter  on  the 
Canadian  Pacific  at 
Montreal,  Que.  In 
March.    1890,   he   was  a.  McCcwan 

promoted  to  car  fore- 
man, and  seven  years  later  he  was  apjjointed  shop  foreman 
at  Famham.  Que.  From  September.  1903,  to  April,  1910, 
he  was  car  foreman  at  Cranbrook,  B.  C,  and  on  the  latter 
date  left  the  Canadian  Pacific  to  become  general  car  foreman 
of  the  Canadian  Northern  at  Winnipeg.  Man.  He  was  prcH 
moted  to  supervisor  of  car  works.  \Ve.-tem  lines,  in  Septem- 
ber. 1915,  and  in  May,  1916.  had  hi?  jurisdiction  extended 
over  the  entire  system. 

H.  G.  Reid,  assistant  superintendent  of  rolling  stock  of 
the  Canadian  Government  Railways  at  Transcona,  Man., 
has  been  appointed  general  master  mechanic  of  the  Canadian 
National,  Western  lines,  with  offices  at  Winnipeg.  Man. 

L.  G.  RoELiN,  general  master  mechanic  of  the  Canadian 
Government  Railways.  Western  lines,  with  offices  at  Coch- 
rane, Ont..  has  been  appointed  master  mechanic  of  the  Prairie 
district  of  the  Canadian  National,  with  offices  at  Saskatoon, 
Sask. 

PURCHASING    AND    STOREKEEPING 

A.  E.  Cox,  general  storekeeper  of  the  Canadian  Northern, 
Western  lines,  has  been  appointed  general  storekeeper  of  the 
Canadian  National,  Western  lines,  v.ith  headquarters  at 
Winnipeg.  Man. 

W.  D.  Manchester,  chief  engineer  of  the  Manistee  & 
Northeastern,  with  office  at  Manistee.  Mich.,  has  been  ap- 
pointed purchasing  agent  to  succeed  E.  H.  O'Neil,  who  has 
resigned. 
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SUPPLY  Trade  Notes 


J.  H.  Regan,  assistant  secretary  of  the  Pressed  Steel  Car 
Company,  has  been  transferred  from  the  New  York  to  the 
Chicago  office  of  that  company. 

The  eastern  branch  of  the  Independent  Pneumatic  Tool 
Company,  Chicago,  has  been  moved  from  170  Broadway  to 
larger  quarters  at  1463  Broadway,  New  York. 

George  N.  VanSweringen,  sales  representative,  has  been 
appointed  assistant  to  the  vice-president  of  the  Chicago  Rail- 
way Equipment  Company,  with  headquarters  at  Chicago. 

On  January  1  the  Duntley-Dayton  Company  took  over  the 
entire  output  of  the  Dayton  Pneumatic  Tool  Company,  of 
Dayton,  Ohio,  and   announced   its   entry  into  the  pneumatic 

tool  field.  W.  O.  Dunt- 
ley,  former  president  of 
the  Chicago  Pneumatic 
Tool  Company,  is  pres- 
ident of  the  new  con- 
cern and  his  son,  Capt. 
C.  A.  Duntley,  is  vice- 
president.  Captain 
Duntley  has  not  yet 
been  relieved  of  his 
command  in  the  27th 
L'nited  States  Field 
Artillery.  The  Dayton 
line  of  pneumatic  tools 
has  been  on  the  market 
for  many  years.  A  new 
plant,  equipped  with 
modern  machinery,  has 
just  been  completed  to 
take  care  of  the  busi- 
ness of  the  companv. 
In  addition  to  handling  the  output  of  the  Dayton  Pneumatic 
Tool  Company,  the  Duntley  organization  is  putting  out  a 
complete  line  of  portable  electric  drills  and  grinders,  as  well 
as  a  full  line  of  accessories,  such  as  hose  and  hose  couplings, 
rivet  sets  and  chisel  blanks.  W.  O.  Duntley  is  one  of  the 
pioneers  in  the  pneumatic  tool  business  and  has  been  closely 
connected  with  the  industry  for  the  past  25  years.  He  has 
a  number  of  pneumatic  and  electric  tool  inventions  to  his 
credit,  the  Duntley  electric  drill  being,  perhaps,  the  most 
widely  known.  The  offices  of  the  Duntlej'-Dayton  Company 
are  located  in  the  Westminster  building,  Chicago;  the  eastern 
offices  are  at  295  Fifth  avenue.  New  Y'ork,  and  the  Phila- 
delphia branch  in  the  Commercial  Trust  building. 

Lieut.-Col,  R.  P.  Lamont,  division  chief  of  ordnance 
department,  with  headquarters  at  Washington,  resumed  his 
duties  as  president  of  the  American  Steel  Foundries  at 
Chicago  on  February-  1 . 

J.  D.  Corby  has  resigned  as  St.  Louis  district  manager  of 
sales  for  the  Chicago  Pneumatic  Tool  Company  and  has 
assumed  the  active  management  of  the  Corby  Supply  Com- 
pany, of  St.  Louis. 

W.  R.  Colklesser  has  been  appointed  purchasing  agent  of 
the  Gad.sden  Car  Works,  Richmond,  Va.,  succeeding  W.  F.  H. 
Finke.  resigned  to  accept  service  with  the  LTnited  States  Rail- 
road .Administration. 

Millard  F.  Cox,  assistant  superintendent  of  machinery  of 
the  Louisville  &  Nashville  at  Louisville,  Ky.,  has  become 
associated  with  the  Louisville  Fire  Brick  Works,  Inc..  of 
Louisville,  as  vice-president  and  consulting  engineer. 


V^.    O.    Duntley 


William  G.  Denney,  treasurer  of  the  Standard  Car  Truck 
Company,  Chicago,  died  on  February  7,  at  his  home  in 
Millerton,  N.  Y.,  at  the  age  of  65  years.  Mr.  Deimey  had 
been  with  the  Standard  Car  Truck  Company  since  its  grgan- 
ization. 

The  Patterson  Sargent  Company,  Cleveland,  Ohio,  is  now 
represented  by  L.  J.  McComb  as  railroad  paint  and  varnish 
salesman,  with  office  at  201  Devonshire  street,  Boston,  Mass. 
Mr.  !McComb  succeeded  F.  Howard  Childs,  who  died  Decem- 
ber 15,  1918. 

W.  W.  Butler,  vice-president  of  the  Canadian  Car  & 
Foundry  Company,  Montreal,  Que.,  has  been  appointed  pres- 
ident. Mr.  Butler  is  also  president  of  the  W.  W.  Butler 
Company,  Ltd.,  and  a  director  of  the  Page-Hersey  Iron  Tube 
&  Lead  Company. 

Fred  M.  Egolf,  who  has  been  associated  with  the  Acme 
Railway  Supply  Company  and  the  Acme  Steel  Goods  Com- 
pany, has  been  appointed  western  railway  and  marine  sales 
representative  of  the  Glidden  Company,  Cleveland,  Ohio, 
with  headquarters  in  Chicago. 

The  Interstate  Car  Company,  Indianapolis,  Ind.,  is  erect- 
ing a  steel  car  and  tank  car  repair  shop  and  fabrication  plant 
at  Indianapolis,  Ind.  The  building  will  be  of  structural 
steel,  83  ft.  by  245  ft.,  and  40  ft.  high,  costing  appro.ximately 
?50,000.     George  J.  Dive  is  in  charge. 

W.  S.  Quigley.  president  of  the  Quigley  Furnace  Specialties 
Company,  Inc.,  New  York,  sailed  for  Liverpool  on  February 
15,  for  the  purpose  of  further  developing  European  connec- 
tions of  his  company.  Mr.  Quigley  will  spend  several  weeks 
in  England,  France  and  Italy,  and  visit  the  plants  installing 
the  Quigley  s_\'stem  for  preparing  and  burning  pulverized 
coal  and  lignite. 

Ezra  S.  Taylor,  assistant  to  the  vice-president  of  the  Pull- 
man Company,  has  been  elected  assi.-tant  to  the  president, 
with  office  in  the  Pullman  building,  Chicago.     Mr.  Taylor 

was  born  at  Chicago  in 
1880.  When  17  years 
old  he  entered  the  em- 
jiloy  of  the  Atchison, 
Topeka  &  Santa  Fe  as 
a  member  of  a  survey- 
ing gang  in  Texas. 
After  three  years  in 
this  work,  he  came  to 
the  Chicago  office  of 
the  Santa  Fe  as  a  clerk 
in  the  freight  depart- 
ment, and  in  1900  he 
entered  the  employ  of 
the  Pullman  Company 
a?  a  clerk  in  the  audit- 
hig  department.  From 
1902  to  1905  he  was 
assistant  to  the  store- 
keeper, and  later  to  the 
operating  superintend- 
ent of  the  Chicago  Elevated  Lines  at  Chicago.  The  follow- 
ing three  years  he  was  assistant  purchasing  agent  for  the 
Western  Steel  Car  &  Foundry  Company,  at  Anniston,  Ala., 
and  later  at  the  Hegewisch  (111.)  plant.  To  increase  his 
knowledge  of  the  steel  business,  Mr.  Taylor  subsequentlv 
entered  the  employ  of  the  Illinois  Steel  Company  at  its  open 
hearth  plant  in  South  Chicago,  where  he  remained  for  one 
year.  In  1909  he  returned  to  the  Pullman  Company  as  chief 
clerk  in  the  sales  department,  and  was  subsequently  general 
eastern  agent  at  New  York  and  assistant  to  the  vice-presi- 
dent, which  position  he  held  until  his  appointment  as  assist- 
ant to  the  president  on  Februan-  6,  1919. 
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W.  W.  Hayward,  secretary  and  treasurer  of  the  Butler 
Drawbar  Attachment  Company,  Cleveland,  Ohio,  died  of 
pneumonia  on  February  12.  Mr.  Hayward  had  served  as 
secretary  and  treasurer  of  the  company  since  its  organiza- 
tion.    He  has  been  succeeded  by  W.  B.  Waggoner. 

The  Chicago  Pneumatic  Tool  Company,  Chicago,  has 
established  a  branch  office  at  St.  Louis,  Mo.,  under  the  man- 
agement of  H.  W,  Buker,  who  succeeds  J.  D.  Corby  as  district 
manager  of  sales.  A  stock  room  and  service  station  will  be 
maintained  at  St.  Louis,  as  well  as  the  district  office. 

C.  C.  Farmer,  until  recently  assistant  western  manager  and 
resident  engineer  for  the  Westinghouse  Air  Brake  Company, 
has  been  advanced  to  the  position  of  director  of  engineering 
of  the  same  company 
with  which  he  has  been 
connected  for  many 
years.  He  was  bom  in 
California,  where  he 
received  his  education. 
After  a  number  of 
years  as  machinist  on 
the  Southern  Pacific, 
he  began,  in  1891,  a 
study  of  brake  action 
and  train  control  in  the 
Westinghouse  A  i  r 

Brake  Company  in- 
struction car,  on  vari- 
ous roads  throughout 
the  country.  In  the 
same  year,  the  Mis- 
souri, Kansas  &  Texas 
offered  him  the  posi- 
tion of  supervisor  of  air 

brake  repairs,  from  which  he  was  advanced  in  a  few  months 
to  air  brake  inspector  of  the  entire  road.  In  1896  he  be- 
came general  air  brake  instructor  of  the  Central  of  New 
Jersey  and  soon  after  became  an  inspector  for  the  Westing- 
house Air  Brake  Company.  Not  long  after  his  second 
association  with  the  Westinghouse  Air  Brake  Company  he 
was  transferred  to  the  Chicago  district  as  mechanical  expert. 
Then  he  was  appointed  resident  engineer,  and  later,  with 
the  understanding  that  he  would  still  retain  the  title  of 
resident  engineer,  he  was  made  assistant  western  manager, 
from  which  dual  position  he  has  now  been  advanced  to  that 
of  director  of  engineering. 

A.  W.  Preikschat,  formerly  assistant  to  the  engineer  of 
tests  of  the  Pullman  Company,  and  later  special  representa- 
tive in  the  purchasing  department  of  the  Steel  Tube  Company 
of  America,  ha?  been  appointed  sales  representative  of  the 
Liberty  Steel  Products  Company,  Inc.,  with  offices  in  the 
McCormick  building,  Chicago. 

W.  Jerry  Stanton  has  resigned  as  sales  manager  of  the 
Railway  Improvement  Company  to  become  special  repre- 
sentative of  the  National  Railway  Appliance  Company,  New 
York.  Mr.  Stanton  was  employed  by  the  General  Electric 
Company  for  a  period  covering  18  years  in  the  testing,  engi- 
neering and  sales  departments. 

At  the  organization  meeting  of  directors  of  the  Air  Reduc- 
tion Company,  Inc.,  New  York,  held  on  February  19,  the 
following  officers  were  elected:  President,  A.  S.  Blagden; 
vice-president,  A.  R.  Ludlow;  treasurer,  C.  E.  Adams;  sec- 
retary, M.  W.  Randall:  assistant  treasurer,  C.  L.  Snow,  and 
assistant  secretary,  C.  C.  Emerson. 

The  Rich  Tool  Company,  Chicago,  announces  the  appoint- 
ment of  J.  L.  Crowley  as  special  railroad  representative,  with 
headquarters  at  the  company's  main  offices.  Railway  Ex- 
change   building,    Chicago.     H.  W.  Ullman  has    been  ap- 


pointed sales  representative  in  the  St.  Louis  territory,  with 
offices  at  203  Security  building,  St.  Louis,  Mo. 

Fred  Mathews,  sales  representative  of  the  Union  Metal 
Products  Company  at  Chicago,  has  been  appointed  southern 
manager  of  the  Standard  Railway  Equipment  Company,  the 
Pressed  Steel  Manufacturing  Company,  the  Imperial  Appli- 
ance Company  and  the  Union  Metal  Products  Company, 
with  headquarters  in  the  Candler  building,  Atlanta,  Ga. 

The  Quigley  Furnace  Specialties  Company,  New  York, 
has  opened  a  branch  office  in  the  Turks  Head  building. 
Providence,  R.  I.,  in  charge  of  F.  W.  Reisman,  who  has 
been  the  company's  eastern  New  England  representative  for 
Hytenipite,  a  high-temperature,  firebrick  cement,  and  insu- 
lating brick,  as  well  as  the  Quigley  air  transport  system  for 
distributing  and  burning  pow'dered  coal  and  other  fuels. 

Huntly  H.  Gilbert,  who  left  the  service  of  the  Pressed 
Steel  Car  Company  and  Western  Steel  Car  &  Foundry  Com- 
pany at  the  start  of  the  war  to  enter  the  army  as  captain  in 
the  Ordnance  Department  at  Washington,  and  later  was  com- 
missioned major  and  transferred  to  tho  Rock  Island  Arsenal, 
has  re-entered  the  service  of  the  above  named  companies,  as 
assistant  manager  of  sales  for  the  western  district,  located  at 
425  Peoples  Gas  building,  Chicago. 

W.  B.  Gibson,  manager  of  the  mining  machinery  depart- 
ment of  the  Allis-Chalmers  Company,  of  Milwaukee,  Wis., 
has  been  appointed  manager  of  the  small  tank  department 
of  the  William  Graver  Tank  Works,  Chicago,  and  R.  C. 
Huntington,  manager  of  sales  promotion  of  the  Fuller  Rub- 
ber Company,  Hampton,  Ohio,  has  been  placed  in  charge 
of  department  of  sales,  promotion  and  advertising  of  the 
William  Graver  Tank  Works  at  Chicago. 

George  Sherwood  Hodgins,  of  the  editorial  staff  of  Rail- 
way and  Locomotive  Engineering,  died  at  his  home  in  New 
York  on  January  18,  at  the  age  of  59  years.     A  graduate  of 
the  Upper  Canada  Col- 
lege and  the  School  of 

Applied  Science,  affili-  ~  , 

ated  with  the  Univer- 
sity of  Toronto,  he 
afterward  served  an 
apprenticeship  in  the 
Kingston  Locomotive 
Works.  After  some  ex- 
perience in  a  division 
master  mechanic's  of- 
fice on  the  Canadian 
Pacific,  he  was  ad- 
vanced to  various  posi- 
tions on  the  road,  and 
latterly  was  locomotive 
inspector  on  the  entire 
system.  He  was  re- 
called to  the  Kingston 
Locomotive  Works  as 
mechanical       engineer. 

Later  he  entered  the  service  of  the  Pressed  Steel  Car  Com- 
pany as  general  inspector  of  the  output  of  that  plant,  and 
was  also  for  some  years  inspector  for  the  Richmond  Loco- 
motive Works.  During  these  earlier  years  he  had  con- 
tributed to  a  number  of  railroad  publications.  In  1900  he 
entered  the  field  of  practical  journalism  as  editor  of  the 
Railway  Digest.  In  1902  he  joined  the  staff  of  Railway  and 
Locomotive  Engineering,  as  associate  editor,  and  in  1908 
became  managing  editor,  which  position  he  held  till  1911, 
v/hen  he  was  called  by  the  Canadian  government  to  make 
a  comprehensive  report  on  the  shops,  appliances,  tools  and 
equipment  necessary  for  the  Trans-Continental  Railway. 
On  the  completion  of  that  work  in  1915,  Mr.  Hodgins  joined 
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the  staff  of  the  Railway  Periodicals  Company  as  managing 
editor  of  the  Railway  Master  Mechanic  and  Railway 
Engineering  and  Maintenance  of  Way.  In  1916  he  re- 
turned to  Railway  and  Locomotive  Engineering  and  re- 
mained on  the  staff  as  editor  until  his  death,  besides  con- 
tributing to  popular  science  magazines. 

P.  C.  Cady,  office  manager  of  the  mechanical  department 
of  the  New  York  Central  at  New  York,  has  been  appointed 
assistant  secretary  of  the  International  Railway  Supply  Com- 
pany, New  York,  which  is  the  purchasing  agent  for  the 
American  Railroad  Company  of  Porto  Rico  and  the  Trinidad 
Government  Railways,  and  also  the  export  department  of  the 
Pyle-National  Company.  Mr.  Cady  was  in  railroad  service 
since  1893,  when  he  entered  the  mechanical  department  of 
the  Lake  Shore  &  Michigan  Southern  at  Cleveland,  Ohio. 

John  S.  Y.  Fralich  has  been  appointed  resident  engineer 
of  the  western  district  for  the  Westinghouse  Air  Brake  Com- 
pany, succeeding  C.  C.  Farmer.  Mr.  Fralich  has  been  with 
the  Westinghouse  Air 
Brake  Company  since 
1904.  He  was  born  at 
Harrisburg,  Pa.,  Sep- 
tember 19,  1880,  was 
educated  in  the  grade 
and  high  schools  of 
Philadelphia,  and  re- 
ceived his  engineering 
(raining  at  Williamson 
School.  He  then  served 
a  regular  three  years' 
apprenticeship  as  a  ma- 
chinist and  was  em- 
ployed for  two  years  as 
a  machinist  in  the 
Altcx)na  shops  of  the 
Pennsylvania  Railroad. 
He  became  connected 
with  the  Westinghouse 
Air  Brake  Company  in 

June,  1904,  having  been  hired  as  a  machinist,  and  shortly 
thereafter  assigned  to  the  inspection  force.  He  was  then 
respectively  shop  inspector,  special  inspector  with  the  ex- 
perimental test  department,  supervisor  of  shop  tests  and 
acting  assistant  to  the  mechanical  engineer.  He  did  special 
engineering  work  in  the  Chicago  office  from  March  to  De- 
cember, 191.S,  was  appointed  assistant  resident  engineer  in 
December.  1913,  and  resident  engineer  of  the  western  dis- 
trict February  1,  1919,  as  above  noted. 

Randolph  S.  Reynolds,  secretary  oi  the  Curtain  Supply 
Company,  Chicago,  died  of  pneumonia  on  Januarj'  20.  Mr. 
Reynolds  was  with  the  Curtain  Supply  Company  since  1912. 
Prior  to  that  time  he  was  with  the  Western  Steel  Car  & 
Foundry  Company,  at  Anniston,  Ala.,  and  the  Pressed  Steel 
Car  Company,  at  Pittsburgh,  Pa.,  having  been  connected  with 
their  purchasing  departments  from  1905  to  1912.  He  left 
the  Pressed  Steel  Car  Company  in  1912  to  accept  a  position 
with  the  Curtain  Supply  Company,  and  later  was  made 
assistant  to  general  manager,  and  on  April  30,  1918,  was 
elected  secretary  to  succeed  Holmes  Forsyth,  who  on  that 
date  became  president. 

The  American  Arch  Company,  New  York  and  Chicago, 
announces  the  appointment  of  the  following  as  traveling 
engineers  of  the  company:  E.  S.  Nicholas,  with  headquarters 
at  Detroit,  Mich.,  formerly  boilermaker  foreman  of  the  Mis- 
souri Pacific  shop  at  Kansas  Cih',  Mo.;  M.  R.  Smith,  with 
headquarters  at  St.  I>ouis,  Mo.,  formerly  master  mechanic 
at  Coxton,  Pa.,  on  the  Lehigh  Valley:  H.  Darby,  with  head- 
quarters at  St.  Paul,  Minn.,  formerly  motive  power  inspector 
of  the  Grand  Trunk  Pacific  at  Transcona  shop,  Winnipeg, 
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Man.,  and  J.  D.  Brandon,  with  headquarters  at  Montreal, 
formerly  general  foreman  at  the  Brightwood  shops,  Indian- 
apolis, Ind.,  of  the  Big  Four.  E.  T.  Mulcahy  has  again 
assumed  his  duties  as  traveling  engineer  of  the  American 
Arch  Company,  having  been  honorably  discharged  from  the 
L'nited  States  Army.  Mr.  Mulcahy's  headquarters  will  be 
at  Denver,  Colo.  Before  coming  wiih  the  American  Arch 
Com]iany  Mr.  Mulcahy  was  connected  with  the  L^nion  Pacific 
at  its  Cheyenne,  Wyo.,  shops. 


Railroad  Administration  Takes  Over  Superheater  Cumpany 

Director  General  Hines  announced  on  Fel)ruary  18  that 
the  LTnited  States  Railroad  Administration,  at  the  instance  of 
the  alien  property  custodian,  had  purchased  more  than  51 
per  cent  of  the  stock  of  the  Locomotive  Superheater  Com- 
pany. According  to  Mr.  Hines'  statement,  this  stock  origin- 
ally belonged  to  German  interests.  Tlie  alien  property  cus- 
todian suggested  that  the  interests  of  this  government  could 
be  best  protected  through  some  governmental  agency  acquir- 
ing the  stock.  The  purchase  by  the  Railroad  .Administra- 
tion will  prevent  eft'ectively  the  passii\g  of  the  stock  back  to 
German  control. 

At  the  annual  meeting  of  the  Locomotive  Superheater 
Company,  held  at  the  office  of  the  company,  30  Church 
street.  New  York  City,  the  following  directors  were  elected: 
J.  S.  Coffin,  chairman;  S.  G.  Allen,  George  L.  Bourne,  H.  B. 
Spencer,  Sanford  H.  E.  Freund,  J.  N.  Wallace,  F.  W.  Scott, 
T.  C.  Powell  and  Henry  Morgenthau-  Five  of  the.se,  Messrs. 
Spencer,  Freund,  Wallace,  Scott  and  Powell,  are  representa- 
tives of  the  Railroad  Administration. 

It  was  announced  that  as  the  affairs  of  the  company  have 
been  satisfactorily  managed  by  its  officers,  no  change  was 
made  in  the  management.  George  L.  Bourne,  R.  M.  Oster- 
nian,  F.  A.  Schaff  and  S.  G.  Allen  were  re-elected,  respec- 
tively, president,  vice-presidents  and  secretary;  Henry  Mor- 
ganthau  w;'S  elected  trepsurer.  and  T.  C.  Powell,  director  of 
the  Division  of  Capital  Expenditures  of  the  Railroad 
.Administration,  was  elected  an  additional  vice-president  of 
the  reorganized  company. 


The  Pulverized  Fuel  Equipment  Corporation 

The  Pulverized  Fuel  Equipment  Corporation  has  recently 
been  organized  for  the  purpose  of  taking  over  the  business 
of  the  Locomotive  Pulverized  Fuel  Company,  and  to  broaden 
the  activities  of  the  latter  to  cover  the  central  power  station, 
metallurgical  and  industrial  fields.  The  head  offices  are  at 
30  Church  street.  New  York,  with  Canadian  office  in  the 
Transportation  building,  Montreal. 

This  corporation  installs  and  delivers  in  operation  com- 
plete plants  of  its  "Lopulco"  system  for  the  preparation,  dis- 
tribution, .storage,  feeding  and  burning  of  pulverized  fuel 
for  any  steam  generating  or  heating  purposes  whatsoever. 
The  development  by  the  Locomotive  Pulverized  Fuel  Com- 
pany of  its  "Lopulco"  system  for  the  burning  of  anthracite 
and  bituminous  coals,  lignite  and  peat  in  pulverized  forms, 
has  already  commercially  demonstrated  its  adaptability  for 
not  only  steam  locomotives  and  steam.ships,  but  for  central 
power  station  and  other  direct  and  waste  heat  stationary 
boilers,  and  for  metallurgical  and  chemical  furnaces  and 
cement  and  other  kilns.  Many  such  installations  are  now  in 
use  and  in  process  of  construction  in  connection  with  public 
utility  properties  and  large  industrial  and  manufacturing 
plants. 

The  officers  of  the  Pulverized  Fuel  Equipment  Corpora- 
tion will  be:  J.  S.  Coffin,  chairman;  J.  E.  Muhlfeld.  presi- 
dent; H.  F.  Ball,  executive  vice-president;  H.  D.  Savage, 
vice-president  in  charge  of  sales;  A'.  Z.  Caracristi,  vice- 
president  in  charge  of  engineering;  Samuel  G.  Allen,  secre- 
tary-treasurer. 
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Tanks. — Bulletin  259  of  the  Walter  A.  Zelnicker  Supply 
Company,  St.  Louis,  Mo.,  contains  a  revised  list  of  new  and 
used  tanks  of  all  kinds  and  sizes  thai  are  for  sale  by  this 
company. 

Threading  Machines. — The  complete  line  of  tlireading 
machines  for  bolts,  nuts  and  pipe,  manufactured  by  the 
Greenfield  Tap  &  Die  Corporation,  Greenfield,  Mass.,  is  de- 
scribed and  illustrated  in  Catalogue  41,  which  also  gives  the 
specifications  for  the  machines  and  detailed  information  re- 
garding parts  for  threading  machines. 

Electric  Drills. — A  four-page  folder  descriptive  of  the 
Thor  line  of  portable  electric  drills  and  grinders  has  been 
issued  by  the  Independent  Pneumatic  Tool  Company,  Chi- 
cago. These  drills  can  be  operated  on  either  direct  or 
alternating  current.  The  bulletin  contains  a  table  showing 
capacities,  speeds,  dimensions,  etc.,  of  the  various  sized  tools. 

Powdered  Coal  Transport  Svstem. — Bulletin  10,  a 
four-page  pamphlet  issued  by  the  Quigley  Furnace  Special- 
ties Company,  New  York,  describes  the  Quigley  air 
transport  S)'stem  for  transporting  and  burning  powdered 
fuel  and  contains  several  illustrations  showing  the  operation 
of  the  system  and  the  difference  in  structural  work  between 
a  screw  conveyor  installation  and  the  air  transport  system. 

Graphite  Products. — A  new-  pocket  catalogue  has  been 
issued  by  the  Joseph  Dixon  Crucible  Company,  Jersey  City, 
N.  J.,  entitled  "Dixon's  Graphite  Products."  While  not  a 
complete  catalogue,  it  furnishes  a  good  idea  of  the  variety  of 
products  made  by  this  company.  Pages  are  devoted  to  lists 
of  articles  especially  for  mills,  railroads,  automobiles,  etc., 
with  brief  descriptions.  Pamphlets  dealing  in  detail  with 
anv  one  product  may  be  had  upon  request. 

Wrenches. — The  Coes  Wrench  Company,  Worcester, 
Mass.,  has  issued  a  14-page  catalogue  dealing  with  the  line 
of  screw  wrenches  and  accessories  made  by  this  compan\'. 
These  include  steel,  knife  and  hammer  handle  wrenches.  In- 
formation is  given  regarding  their  construction,  manufacture 
and  strength  compared  with  other  wrenches,  as  shown  by  tests 
made  at  the  Harvard  University  testing  laborator)-.  The 
catalogue  contains  a  number  of  illustrations. 

Steam  Engine. — A  detailed  description  of  a  high  speed, 
piston-valve  steam  engine  manufactured  by  the  Ingersoll- 
Rand  Company,  New  Y'ork,  is  contained  in  Bulletin  No. 
9026,  issued  by  that  company.  This  engine  is  of  the  hori- 
zontal center  crank  type  and  is  known  as  class  "F  P."  The 
details  of  the  machine  are  fully  described  and  are  shown  in 
a  number  of  illustrations.  Four  sizes  are  specified,  ranging 
from  6  in.  by  6  in.  cylinders  to  14  in.  by  12  in.  cylinders,  and 
brake  horsepower  from  12  to  81. 

Oxy-Acetylene  Welding. — The  .\ir  Reduction  Sales 
Company,  New  Y'ork,  has  published  an  attractive  booklet, 
containing  an  outline  of  a  short  course  for  colleges  and 
technical  schools  in  oxy-acetylene  weldmg  and  cutting,  pre- 
pared by  Alfred  S.  Kinsey,  professor  of  shop  practice  and 
head  of  the  department  of  shop  practice  at  Stevens  Institute 
of  Technology,  Hoboken,  N.  J.  This  was  prepared  to  meet 
requests  from  college  instructors  for  suggestions  as  to  the 
best  course  to  follow  in  teaching  this  subject. 

Flanging. — An  attractive  catalogue  entitled,  "A  Solution 
of  Your  Flanging  Problems."  containmg  30  pages,  9  in.  by 
12  in.,  has  been  issued  by  the  McCabe  Manufacturing  Com- 
pany, Lawrence,  Mass..  illustrating  and  describing  the  wide 


range  of  work  that  can  be  done  on  the  McCabe  flanging 
machine,  and  showing  economies  that  may  be  effected  by  its 
use.  The  greater  part  of  the  book  is  given  over  to  illustra- 
tions showing  finished  products,  such  as  various  kinds  of 
tanks,  locomotive  firebox  and  boiler  sheets,  steel  car  parts,  etc. 

Boilers. — "Boiler  Logic"  is  the  title  of  an  86-page 
treatise  on  steam  boilers  prepared  by  the  Heine  Safety  Boiler 
Company,  St.  Louis,  Mo.  Six  topics  are  discussed  as  fol- 
lows: Some  fundamental  considerations  of  boiler  design; 
practical  baffling  of  water  tube  boilers;  Heine  boilers  for  dif- 
ferent fuels,  firing  and  services;  overloads;  the  boiler  as  a 
pressure  vessel,  and  details  of  construction  of  Heine  boilers. 
A  number  of  illustrations  accompany  the  text,  including  a 
supplement  in  color  of  a  Heine  boiler  set  over  an  underfeed 
stoker. 

Belt  Fasteners. — The  Crescent  Principle  of  Belt  Join- 
ing is  the  title  of  a  four-page  bulletin  issued  by  the  Crescent 
Belt  Fastener  Company,  New  Y'ork,  describing  the  fasteners 
made  by  this  company  for  joining  all  kinds  of  belting.  These 
are  claimed  to  give  a  flush  joint,  allowing  the  belt  to  have 
continuous  contact  with  the  pulleys.  Several  illustrations 
show  completed  joints  with  the  various  kinds  of  fasteners. 
The  method  of  making  tire  joints  is  also  explained  and  illus- 
trated. A  ready  reference  chart,  by  means  of  which  a  belt 
man  or  machinist  can  readily  determme  the  correct  t)'pe  of 
belt  fastener  to  use  for  any  condition  of  service  is  included  in 
the  bulletin. 

Railr(5.\d  ^^"ATER  SoETTiNiNG. — The  Wm.  Graver  Tank 
Works,  Chicago,  has  issued  a  treatise  on  the  subject  of  water 
softening  which  consists  of  a  collection  of  31  reprints  of 
full-page  advertisements  which  are  unusual  in  that  little  or 
no  reference  is  made  to  any  particular  make  or  type  of  water 
softener,  the  material  being  almost  entirely  in  the  nature 
of  a  comprehensive  exposition  of  the  entire  subject.  Of  par- 
ticular note  are  12  sheets  presented  in  the  form  of  articles 
covering  various  phases  of  this  subject,  prepared  by  W.  R. 
Toppan,  manager  of  the  railroad  department  of  the  Wm. 
Graver  Tank  \\'orks.  These  appear  with  such  titles  as 
"Operating  Efficiency  Increased  by  Purifying  Water," 
"Water  Softening  in  Relation  to  Ton  Mileage,"  "The  Method 
of  Water  Treatment  Determines  the  Uniformity  of  Results." 
In  addition  to  these  31  pages  there  is  an  eight-page  appendix 
en  the  chemistry  and  economics  of  water  softening.  This 
serves  to  combine  in  a  very  short  space  a  large  amount  of 
information  required  by  the  water  service  engineer  in  solving 
the  problems  arising  in  his  work. 

Forge  Shop  Equipment. — The  Erie  Foundry  Company, 
Erie,  Pa.,  has  i.ssued  Catalogue  F,  containing  43  pages  83^2 
in.  by  11  in.,  describing  the  Erie  steam  forging  hammers, 
steam  drop  hammers,  trimming  presses  and  sheet  galvaniz- 
ing and  shearing  machinery.  This  catalogue  is  attractively 
arranged  and  contains  a  large  number  of  illustrations.  Two 
pages  are  devoted  to  each  machine,  one  containing  a  descrip- 
■  .in  of  the  construction  and  the  other  an  illustration  of  the 
machine  with  a  table  of  specifications.  Otlier  illustrations 
,^how  forgings  made  under  Erie  steam  drop  hammers  and 
installations  of  this  equipment  in  industrial  plants.  Several 
special  features  of  design  are  separately  described  and  illus- 
trated, including  a  safety  device  for  the  protection  of  the 
1  perator  from  injuries  caused  by  the  breakage  of  top  cylinder 
heads,  an  improved  construction  of  guides  and  guide  bolts 
■.vhich  makes  it  unnecessan-  to  remove  the  guide  from  the 
frame,  an  improved  sow  lilock  or  anvil  cap,  which  eliminates 
the  possibility  of  its  working  loose,  :md  a  throttle  control. 
There  are  also  several  pages  of  insiructions  for  erecting, 
operating  and  adjusting  the  Erie  hammers  and  sketches 
.-bowing  the  proper  construction  of  the  foundations,  as  well 
as  drawings  of  the  machines  with  all  the  parts  numbered  and 
named. 
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Don't  Neglect         Observation  of  the  conditions  in  a  con- 
Grinding  Stands        siderable  number  of  railroad  shops  in- 
dicates   that   the  grinding   wheels   and 
and  Wheels  ^^^^^^    installed    for    free    hand    tool 

grinding  are  subjected  to  a  great  deal  of  abuse.  These  ma- 
chines, aWiough  simple,  are  important  and  should  be  care- 
fully selected  and  properly  maintained.  If  either  the  stand 
or  the  wheel  is  not  in  the  best  of  condition  it  will  result  in 
the  workmen  wasting  time  and  spoiling  tools.  Grinding 
wheels  cannot  operate  well  unless  they  are  firmly  supported, 
and  for  that  reason  the  stand  should  be  rigid  and  equipped 
with  a  heavy  spindle.  A  concrete  foundation  will  give 
added  stability  and  increase  the  life  of  the  grinding  wheels. 
Granting  that  the  machine  has  been  properly  selected  and 
installed,  the  ne.xt  care  should  be  to  maintain  the  bearings 
in  alignment  without  either  end  or  side  play. 

One  of  the  common  mistakes  in  the  use  of  grinding  wheels 
is  the  selection  of  too  hard  a  grade.  This  is  often  due  to 
inadequate  support  for  the  wheel.  If  a  soff  wheel  is  al- 
lowed to  vibrate  it  will  wear  down  very  quickly,  and  for  that 
reason  a  hard  wheel  is  some  times  chosen  in  an  attempt  to 
counteract  the  effects  of  a  poor  stand  or  a  good  stand  im- 
properly installed.  On  the  other  hand,  hard  wheels  are 
sometimes  chosen  when  the  only  argument  in  their  favor 
is  the  increased  life  secured  by  their  use.  Harder  wheels 
require  more  power  to  do  the  same  amount  of  work,  cut 
more  slowl)'  than  soft  wheels  and  are  more  apt  to  burn  the 
tools.  The  development  of  grinding  processes  has  undoubt- 
edly been  hindered  in  many  railroad  shops  by  the  lack  of 
knowledge  of  the  properties  of  grinding  wheels  and  failure 
to  appreciate  the  advantages  of  and  the  wide  field  of  appli- 
cation for  grinding.  Some  few  roads  have  done  notable 
work  in  this  direction;  others  should  make  better  use  of 
grinding  processes.  There  is  no  better  way  to  start  than  by 
putting  the  grinding  stands  in  condition  to  give  efficient 
service. 


Tendencies  ^^e   scientific    design    of    locomotive 

in  Boil  r  boilers  has  developed  rapidly  in  recent 

.  years.     The  tests  conducted  at  Coates- 

iJ'sign  yjjjg    -jj    jgj2    demonstrated   the   rela- 

tively high  evaporative  value  of  firebo.x  heating  surface  and 
these  together  with  tests  made  at  Altoona  provide  data  which 
furnish  a  satisfactory  basis  for  the  rational  design  of  boilers 
of  moderate  size.  Large  locomotive  boilers,  however,  require 
further  investigation. 

A  ratio  of  length  to  diameter  of  appro.ximately  one  hundred 
to  one  is  generally  recognized  as  being  the  most  desirable 
proportion  for  boiler  tubes.  If  the  tubes  are  lengtliened  be- 
yond this  limit,  the  heat  absorption  is  increased  very  little, 
while  the  rate  of  evaporation  is  decreased  and  the  vacuum 
required  to  maintain  a  given  rate  of  combustion  (and  con- 
sequently the  back  pressure)  is  increased.  The  tubes  can, 
of  course,  be  shortened  by  making  the  combustion  chamber 
longer.  This  sacrifices  heating  surface  and  while  there  is 
little  evidence  on  which  to  base  an  opinion,  many  locomotive 
designers  feel  that  it  is  not  advisable  to  make  a  combustion 
chamber  more  than  five  feet  long.  If  the  length  of  the  com- 
bustion chamber  is  limited  to  five  feet,  the  tubes  in  the 
average  Santa  Fe  or  Mountain  type  locomotive  will  be  about 
20  or  21  ft.  long.  Assuming  that  zy^-'m.  tubes  are  used, 
the  ratio  of  length  to  diameter  will  be  about  one  hundred  and 
ten  to  one.  Some  roads  are  now  using  ly,  in.  tubes  and 
even  larger  sizes  may  prove  desirable.  As  the  flame  area 
through  the  tubes  is  increased  by  the  larger  diameter,  it  may 
be  advisable  to  shorten  the  combustion  chamber. 

There  seems  to  be  no  good  reason  for  retaining  tubes  of 
214  in.  diameter  in  large  modern  locomotives;  nevertheless 
the  practice  is  almost  universally  followed.  It  is  probable 
that  a  ratio  of  length  to  diameter  of  approxiraatelv  one 
hundred  to  one  would  prove  the  most  economical  and'while 
the  larger  tubes  needed  to  maintain  this  ratio  would  decrease 
the  heating  surface  somewhat,  the)'  would  very  likely  increase 
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the  boiler  capacity.  The  problem  is  of  great  importance  and 
steps  should  be  taken  to  determine  the  best  proportions  for 
large  locomotive  l.)oilers. 


Wheel  Arrangement 

and 
Boiler  Proportions 


Eliminate  Brake 

Beam  Safety 

Chains 


In  glancing  through  a  recent  issue  of 
one  of  the  railroad  emplo^'ces'  maga- 
zines, we  were  struck  by  three  items 
telling  of  station  agents  who  had  been 
commended  for  noticing  dragging  brake  beams  on  passing 
freight  trains.  These  notices  are  compliments  to  the  alert- 
ness of  the  men  in  station  ser\'ice,  but  are  also  a  reflection 
on  the  mechanical  department.  Brake  beams  are  recognized 
as  frequent  causes  of  derailments  and  thorough  terminal  in- 
spection cannot  prevent  occasional  failures  of  the  hangers, 
yet  few  roads  have  equipped  their  cars  with  adequate  safe- 
guards to  prevent  danger  from  falling  beams.  This  criticism 
does  not  apply  to  cars  built  in  recent  years,  as  improved 
safety  guards  have  been  used  extensively  on  new  equipment 
since  their  introduction;  but  little  has  been  done  toward  re- 
placing the  safety  chains  which  until  a  few  years  ago  were 
practically  standard  equipment.  The  brake  beam  safety 
chain  has  so  many  defects  that  it  should  be  replaced  as 
rapidly  as  possible,  and  some  standard  device  for  supporting 
beams  in  case  the  hanger  fails  should  be  adopted  by  the 
Mechanical  Section  of  the  American  Railroad  Association. 
Such  a  device  should,  if  possible,  be  made  of  materials  com- 
monly carried  in  stock;  it  should  be  of  substantial  construc- 
tion and  not  subject  to  wear  by  reason  of  vibration.  It  would 
be  desirable  also  to  incorporate  in  it  some  means  for  in- 
suring even  brake  shoe  wear  and  for  preventing  the  bottom 
brake  rod  from  falling  to  tlie  track  in  case  the  pin  by  which  it 
is  joined  to  the  Ijrake  lever  should  work  out. 


Why  Car 

Repairs 

are  Behind 


In  his  paper  liefore  the  Central  Rail- 
way Clul)  on  March  14,  J.  J.  Tatum, 
general  supervisor  of  car  repairs  of  the 
Railroad  Administration,  gave  an  ex- 
cellent presentation  of  the  conditions  required  to  bring  about 
a  satisfactory  car  repair  situation.  As  is  usually  the  case, 
how-ever,  the  difficulty  lies  in  the  practical  application  of  the 
principles  enunciated.  It  is  doubtful  if  anyone,  even  though 
he  may  have  resorted  to  the  practice  himself,  will  attempt  to 
defend  the  practice  of  clearing  repair  tracks  by  removing 
bad  order  cards,  but  a  strict  adherence  during  the  war  to 
principles  of  car  maintenance  which  are  generally  recog- 
nized as  correct,  would  probably  have  resulted  in  a  complete 
tie-up  of  the  transportation  system  within  a  week.  The 
real  crux  of  the  whole  situation  is  a  falling  behind  on  the 
purchase  of  new  cars  for  renewals  and  a  general  lack  of 
sufficient  car  repair  facilities  throughout  the  countr)'. 

The  business  of  the  railroads  is  to  move  traffic,  and  noth- 
ing can  be  allowed  seriously  to  interfere  with  this,  even 
temporarily.  If  traffic  is  waiting  to  be  moved,  cars  must  be 
furnished  so  long  as  there  are  any  in  sufficiently  good  condi- 
tion to  turn  a  wheel.  There  is  little  hope,  therefore,  of 
bringing  about  an  improvement  in  conditions  during  a  period 
of  unusually  heavy  traffic  movement.  The  inexcusable  fea- 
ture of  the  whole  situation  is  the  failure  to  take  full  ad- 
vantage of  such  facilities  as  are  available  when  conditions 
pennit  the  release  of  the  cars  for  heavy  repairs. 

The  lack  of  facilities  was  hinted  at  in  Mr.  Tatura's  paper. 
While  it  may  be  impossible  for  the  Railroad  Administration 
to  carry  out  any  extensive  plans  for  increasing  facilities,  it 
has  already  rendered  a  real  service  in  its  campaign  for  unifi- 
cation of  car  inspection  and  repairs  by  drawing  general 
attention  of  operating  and  administrative  officers  to  the  needs 
of  the  situation.  To  what  extent  this  will  be  followed  by 
action,  particularly  to  increase  facilities,  will  depend  largely 
upon  the  final  settlement  of  the  whole  railroad  problem. 


One  of  the  outstanding  features  of  the 
Philadelphia  &  Reading  Consolidation 
type  locomotive,  a  description  of  which 
appears  elsewhere  in  this  issue,  is  the 
tractive  effort  which  has  been  obtained  in  relation  to  the  pro- 
portions of  the  boiler  which  it  is  possible  to  place  on  the  2-8-0 
wheel  arrangement.  The  tractive  effort  of  61,260  lb.  has 
probably  been  exceeded  only  by  that  of  the  Delaware  & 
Hudson  pulverized  fuel  burning  Consolidation  type  locomo- 
tive built  three  years  ago,  which  is  61,400  lb.  For  heavy 
drag  service,  which  the  engines  are  designed  to  handle,  it  is 
apparent  that  tractive  effort  at  slow  speeds  is  relatively  of 
greater  importance  than  high  sustained  horsepower  capacity 
at  the  speeds  coincident  with  the  maximum  horsepower 
rating  of  the  locomotive,  and  under  such  conditions  the  re- 
duced first  cost  and  maintenance  which  may  be  expected 
from  the  absence  of  a  trailer  are  worthy  of  consideration.  It 
is  only  on  this  basis  that  the  sacrifices  in  boiler  capacity 
with  this  w'heel  arrangement  can  be  justified. 

But  considering  the  boiler  of  this  locomotive  alone,  en- 
tirely aside  from  its  relation  to  the  cylinder  capacity,  the  use 
of  tubes  13  ft.  6  in.  long  appears  to  be  shorter  than  is  de- 
manded for  the  highest  efficiency.  The  best  ratio  of  length 
to  diameter  of  tubes,  considering  both  capacity  per  unit 
weight  and  efficiency,  is  100.  With  2-in.  tubes,  which  are 
in  use  on  the  Philadelphia  &  Reading  locomotive,  the  ratio 
of  length  to  diameter  is  81,  a  considerable  reduction  from 
the  generally  accepted  ratio.  The  sacrifice  in  tube  length  is 
partially  accounted  for  by  the  inclusion  of  a  combustion 
chamber,  which  is  desirable  for  the  best  results  in  getting 
the  heat  out  of  the  fuel,  but  it  is  evident  that  with  the  short 
tubes  this  will  be  partially  offset  by  a  loss  of  efficiency  due 
to  the  hi.gher  front  end  temperatures.  It  is  doubtful  whether 
the  best  results,  from  the  standpoint  of  efficiency,  any  more 
than  from  the  standpoint  of  capacity,  can  be  obtained  with 
the  2-8-0  type,  with  tubes  of  the  usual  diameters. 


Keep  up 
Standards  on 
New  Work 


The  failure  of  Congress  to  pass  the  bill 
authorizing  the  appropriation  which 
the  Railroad  Administration  requested 
makes  it  necessary  to  curtail  expenses 
until  another  revolving  fund  is  provided.  This  unfortunate 
financial  condition  is  already  affecting  the  expenditures  for 
improvements  and  has  brought  work  on  many  partially  com- 
pleted projects  to  a  standstill.  Under  these  circumstances 
there  is  a  powerful  temptation  to  complete  unfinished  installa- 
tions with  the  least  possible  additional  outlay  and  it  may  not 
be  out  of  place  to  sound  a  warning  against  the  purchase  of 
cheap  equipment  in  order  to  stretch  the  appropriations. 

There  is  often  a  noticeable  tendency  on  railroads  to  give 
more  consideration  to  first  cost  than  to  the  cost  of  operation, 
due  probably  to  the  fact  that  requisitions  are  handled  by 
purchasing  officers  who  are  interested  in  securing  low  prices 
but  have  little  conception  of  the  suitability  of  the  equipment 
they  purchase,  or  the  great  differences  in  the  cost  of  operation 
that  may  exist  between  apparently  similar  types.  Under 
present  conditions,  when  it  is  difficult  to  secure  authority 
for  expenditures,  railroad  men  are  apt  to  figure  their  mini- 
mum requirements  and  accept  facilities  which  their  judgment 
tells  them  will  prove  wasteful  in  the  end.  There  is  every 
reason  to  believe  that  the  traffic  on  railroads  in  this  country 
will  increase  as  rapidly  in  the  future  as  it  has  in  the  past 
and  that  the  motive  power  and  rolling  stock  will  continue  to 
grow  larger.  Facilities  which  meet  present  requirements  with 
little  excess  capacity  for  future  demands  are  almost  sure  to- 
prove  inadequate  in  a  few  years.  In  the  end  it  is  more 
imjiortant  that  whatever  is  done  be  done  right,  than  that  a 
greater  number  of  tilings  be  done  in  a  half-hearted  way. 

There  seems  to  be  no  question  that  the  railroads  will  soon- 
lie  given  sufficient  revenues  to  enable  them  to  make  the  needed! 


April.  1919 


RAILWAY     MECHANICAL     ENGINEER 


173 


extensions  to  their  properties.  For  that  reason,  it  is  advisable 
to  make  the  best  of  present  facilities  for  the  time  being  with  a 
view  to  making  all  improvements  adequate  to  take  care  of 
future  requirements.  Whether  it  is  a  matter  of  adding  to 
shop  facilities  or  improving  locomotives  or  cars,  the  mechani- 
cal department  officers  must  realize  the  importance  of  choos- 
ing the  course  that  will  in  the  end  prove  the  most  econom- 
ical and  of  standing  firmly  by  the  decision  in  spite  of  the 
oljstacles  with  which  they  are  confronted  at  the  present  time. 


The  The    convention    season    is    fast    ap- 

Mechanical  proaching     and     railway     mechanical 

Associations  department    officers    and    foremen    are 

g'vmg  much  thought  to  the  problem  of 
tlie  future  welfare  and  development  of  the  various  railway 
mechanical  department  associations.  The  two  major 
organizations,  the  American  Railwav  Master  Mechanics' 
Association  and  the  Master  Car  Builders'  Association,  under 
the  new  order  of  things  will  be  combined  into  the  Mechanical 
Section  of  the  American  Railroad  Association.  Except  that 
the  names  of  the  two  organizations  will  be  discarded  and 
their  efforts  will  be  combined,  it  would  appear  that  there 
is  no  reason  why  the  good  work  that  the\'  have  done  in  the 
past  should  not  go  steadily  forward  but  at  a  faster  pace. 
While  these  two  associations  have  made  many  recommenda- 
tions in  the  past,  it  has  been  impossible  to  make  them  gen- 
erally effective,  except  insofar  as  the  various  roads  sub- 
scribed to  the  Master  Car  Builders'  rules  of  interchange.  It 
has  been  suggested  many  times  that  the  recommendations  of 
the  two  associations  should  be  passed  on  and  approved  by 
the  American  Railway  Association  but  even  that  organiza- 
tion has  had  no  way  of  generally  enforcing  its  recomrnenda- 
tions.  The  new  organization  provides  that  the  various 
sections  should  report  direct  to  the  American  Railroad 
Association  and  that  its  recommendations  in  turn  should  go 
to  the  Railroad  Administration  which  has  the  power  to  make 
them  effective  throughout  the  roads  under  its  control. 

It  is,  of  course,  somewhat  of  a  question  as  to  just  what 
will  happen  when  the  railroad  properties  are  returned  to 
the  private  managements,  but  it  would  seem  that  some  steps 
should  be  taken  to  the  end  that  the  American  Railroad  Asso- 
ciation should  have  authority  to  put  into  effect  such  recom- 
mendations as  may  be  made  to  it  by  its  various  sections  after 
full  investigation,  study  and  discussion,  and  which  in  turn 
receive  the  approval  of  the  higher  organization.  If  this  can 
be  done,  then  tlie  amalgamation  of  the  two  major  mechani- 
cal associations  as  a  section  of  the  American  Railroad 
Association  promises  to  add  very  greatly  to  the  importance 
of  such  work  as  may  be  done  by  tlie  Mechanical  Section. 

A  careful  study  of  the  constitution  and  Ijy-laws  indicates 
that  the  different  sections  of  the  American  Railroad  .■Asso- 
ciation will  be  left  to  work  out  their  problems  largeh-  in 
their  own  way  and  tiiere  appears  to  be  no  good  reason  why 
any  of  their  past  methods  or  practices  should  he  upset, 
provided  they  have  been  found  effective.  Regardless  of 
what  the  future  may  hold,  however,  the  mechanical  depart- 
ment officers  and  foremen  should  make  ever)'  possiljle  use  of 
the  opportunity  that  lies  before  them  in  demonstrating  their 
ability  to  meet  the  larger  problen-.s  that  now  confront  tliem. 
The  past  three  years  have  brought  vividly  before  tlie  higher 
executive  officers  the  importance  of  the  equipment  "and 
maintenance  situation.  If  a  mechanical  man  proves  that  he 
is  a  master  of  tliose  things  which  come  within  his  province, 
he  is  bound  to  be  listened  to  with  attention.  The  great  diffi- 
culty is  that  many  of  the  mechanical  department  officers 
have  allowed  their  lights  to  be  hidden  under  a  bushel  and 
it  is  not  strange  that  in  some  cases  they  have  not  inspired 
confidence  on  the  part  of  their  superiors.'  They  have  a  great 
opportunity  to  overcome  this  deficiency  at  the  present  time. 
Just  what  disposition  is  to  be  made  of  the  minor  mechani- 


cal department  associations  does  not  as  yet  appear.  It  would 
seem  wise,  however,  that  they  should  be  allowed  to  preserve 
their  individuality  but  that  some  channel  be  provided  so 
that  their  findings  will  automatically  go  to  the  Mechanical 
Section  of  the  American  Railroad  Association  and  either  be 
approved  and  made  standard  or  recommended  practice,  or 
be  referred  back  to  the  minor  organizations  for  further  con- 
sideration. One  great  handicap  to  tlie  minor  mechanical 
organizations  has  been  that  they  have  lacked  in  official 
recognition  and  although  their  work  has  been  a  great  help 
and  inspiration  to  the  members  and  to  those  who"  have  fol- 
lowed their  proceedings  closel)-,  their  recommendations  and" 
findings  have  not  had  the  force  that  they  should  have  had. 
It  may  be  well  to  more  clearly  define  the  exact  field  and 
limitations  of  each  of  the  associations  in  order  that  the  entire 
mechanical  department  be  covered  by  these  minor  organiza- 
tions and  that  there  be  no  overlapping. 

Thus  far  the  Railroad  Administration  has  asked  the  man- 
agements of  the  different  roads  to  see  that  as  manv  of  the 
members  of  the  various  organizations  as  possible  be  sent  to 
the  conventions.  Apparently,  this  practice  is  to  be  con- 
tinued, at  least  in  the  case  of  all  of  the  associations  that 
receive  the  approval  of  the  Administration.  The  result  will 
be  that  the  attendance  in  all  cases  will  be  larger  and  more 
representative  than  it  has  been  in  the  past  and  this  should 
do  much  to  encourage  the  officers  and  committee  chairmen 
in  putting  forth  extra  efforts  to  make  the  meetings  of  the 
very  greatest  possiljle  value. 

The  reports  and  papers  for  the  June  mechanical  conven- 
tions are  being  rapidly  turned  in  "to  Secretary  Hawthorne, 
and  it  is  expected  that  all  of  them  will  be  in' the  hands  of 
the  members  at  a  much  earlier  date  than  usual.  The  con- 
ventions will  be  watched  more  closely  and  critically  than 
ever  before  and  even,-  member  should  take  a  pride  in  going 
to  Atlantic  City  prepared  to  discuss  the  reports  intelligently 
and  with  the  idea  of  .going  back  to  his  home  road  prepared 
to  advocate  and  make  effective  those  things  that  are  de- 
veloped at  the  convention  that  seem  to  him  to  be  of  the 
greatest  practical  value.  Officers  at  the  head  of  the  mechani- 
cal departments  should  encourage  their  subordinates  in  this 
respect  and  will  do  well  to  ask  for  a  written  report  of 
recommendations  from  each  one  who  attends  the  meetings. 
This  will  tend  to  encourage  the  men  to  cn'stallize  their 
thou,ghts  and  findings  and  will  add  much  to  tlie  returns  that 
may  be  expected  from  the  conventions. 


NEW    BOOKS 

Mccliatnsm  of  Combvslion.  By  J.  T.  Anthony,  vice-president,  American 
Arcli  Company.  New  York.  24  pages,  8  in.  by  10':.  in.,  illustrated, 
bound  in  paper.  Distributed  by  American  .\rch  Coumanv.  30  Church 
street.  New  York. 

The  American  Arch  Company  is  issuing  a  series  of  bulletins 
dealing  with  the  subject  of  combustion  and  the  transfer  of 
heat,  of  which  the  bulletin  on  The  Mechanism  of  Combus- 
tion is  the  second.  This  bulletin  presents  in  a  verv  clear  man- 
ner the  various  processes  that  take  place  in  the  combustion 
of  coal.  It  explains  the  molecular  construction  of  fuel  and 
shows  just  what  transformations  occur  in  its  combustion  and 
why  they  occur.  In  other  words,  a  verj-  well  merited  attempt 
is  made  to  explain  the  "mechanism"  of  combustion.  The 
illustrations  included  in  the  pamphlet  serve  as  a  tremendous 
aid  to  the  reader  in  visualizing  the  chemical  processes  of 
combustion.  The  pamphlet  also  sliows  wliere  and  how  the 
heat  is  generated  from  fuel  by  the  process  of  combustion.  It 
discusses  first  the  structure  of  atoms  and  molecules  and  ex- 
plains the  hydrocarbon  molecules  which  are  found  in  fuel. 
It  explains  the  action  of  these  atoms  and  molecules  in  the 
coal  in  both  the  quiescent  and  active  (when  the  coal  is  burn- 
ing) state.  It  fully  explains  why  and  Iiow  the  heat  is  ob- 
tained. The  pamphlet  is  strongly  recommended  to  those  de- 
siring to  learn  more  of  the  secrets  of  the  comluistion  of  coal 


174 


RAILWAY     MECHANICAL     ENGINEER 


Vol.  93,  No.  4 


INADEQUATE    MAIN  BOXES 

Brooklyn,  N.   Y. 

To  THE  Editor: 

The  communication  from  J.  H.  Buck  on  the  subject  of 
"Inadequate  Main  Bo.xes,"  published  in  your  issue  of 
March,  1919,  calls  attention  to  a  defect  which  has  developed 
very  rapidlv  in  large  modem  locomotives.  The  writer  does 
not  agree  with  Mr.  Buck  that  larger  boxes  and  bearings 
would"  remedy  the  evil.  An  extension  of  bearing  surface 
toward  the  neutral  axis  of  the  locomotive  has  not  even  proved 
palliative  and  an  enlargement  of  journal  diameter  is  open 
to  the  objection  that  the  increased  surface  velocity  of  the 
journal  might  cause  heating. 

In  order"  to  call  attention  to  some  ratios  which  seem  to 
have  been  neglected  in  modem  locomotive  design,  the  writer 
has  prepared  the  table,  embracing  characteristics  of  four 
types  of  locomotives,  namely,  four-coupled,  six-coupled, 
eight-coupled  and  ten-coupled.  The  writer  has  chosen  a 
maximum  static  rail  load  of  30,000  lb.  per  wheel,  and  in 
order  to  make  driving  box  conditions  as  nearly  comparative 
as  possible  this  load,  the  boiler  pressure,  the  piston  stroke 
and  driving  wheel  diameter  have  been  assumed  as  alike  m 
each  instance.  The  tractive  effort  is  based  on  a  factor  of 
adhesion  of  four  and  appropriate  cylinder  diameters  have 
been  derived  from  the  data. 

From  the  cylinder  areas  and  boiler  pressure,  piston  thrusts 
are  derived.  Journal  sizes  corresponding  to  current  prac- 
tice are  given.  In  the  table,  line  4  has  been  derived  from 
line  3  by  subtracting  the  dead  weight  of  one-half  the  axle, 
the  wheel,  the  crank-pin  and  the  attached  rods.  By  reason 
oi  the  fact  that  these  weights  are  somewhat  greater  in  the 
ten-coupled  than  in  the  four-coupled  engines  the  live  loads 
carried  by  the  journals  are  less  in  the  ten-coupled  engine 
than  in  the  four-coupled.     The  vertical  bearing  pressures 

tTo.al''we,°git''on'dfivTnrwhe;r,:-lb.  120.000  I80.00O  240,000  300,000 

S-Wcieht  on   each  driving  %1'hed.  lb..  30,000  30.000  30,000  30,000 

i-Live  load  on  each  main  journal,  lb.  27,500  27,235  26,950  26,650 

5-Trac.ive    effort     (ra.,o    of    adhes.on  ^^^^^  ^^^^^  ^^^^  ^^^^^^ 

6-noiler  pressur'e.'  lb.'  'per  sq.   in -'00  200  200  200 

7— Piston    stroke,    in 30  M  30  30 

8— Diameter   of  driving  wheels    in 63  63  bJ  OJ 

9-Cylinder   diameter    (derived),    in...  J9'A  23H  ,  ,  "||  /«/= 

,A p,^^,nn     thrust      lb      57.454  87,672  115,574  146,124 

l?=Sizl  of  iourials,dia.  and  length,  in.  lOxlS  11x15  13x15  13x15 

''~^'i;S°''sq.''!'n.'".'.'.''. .""..?'..'""  150  165  180  195 

13— Horizontally  projected  area  of  bear-  __ 

ings,    so.    in "  °'^ "  ^"  ^'  ^' 

14_Vertical    tearing    pressure,    lb.    per  ^^^  ^^^  ^^^  j^^ 

15-Ho?.zontal  ■•bearing  •■preisu^e.-'ib.-  ^^^  ^^^^^  j,^^  ^^^^^ 

16-Line   lO^ivided'b;' line  "4.:: 2.08  3-22  4.29  5.48 

per  square  inch  are  obtained  by  dividing  the  figures  in  line 
4  by  those  in  line  12.  Line  13  is  based  on  the  assumption 
that  the  bearing  embraces  only  the  upper  half  of  the  jour- 
nal. The  horizontal  bearing  pressures  are  obtained  by 
dividing  the  figures  in  line  10  by  those  in  line  13. 

A  perusal  of  the  figures  in  line  14  (vertical  bearing  pres- 
sures) and  line  15  (horizontal  bearing  pressures)  reveals 
some  interesting  information.  The  vertical  bearing  pres- 
sures per  square  inch  have  decreased  progressively  as  the 
size  of  the  locomotive  has  increased,  owing  to  the  fact  that 
the  journal  dimensions  have  increased,  while  the  live  load 
carried  has  slightly  decreased.  The  horizontal  bearing  pres- 
sures due  to  piston  thrusts  have  increased  progressively  with 
the  increase  of  locomotive  capacity.  In  other  words,  the 
bearings  of  the  ten-coupled  engine  will  wear  in  the  vertical 
direction  only  75  per  cent  as  fast  as  will  those  of  the  four- 


coupled  engine,  while  in  the  horizontal  direction  the  bearings 
of  the  ten-coupled  engine  will  wear  194  per  cent  as  fast  as 
those  of  the  four-coupled  engine.  Thus,  it  will  be  seen  that 
the  tendency  of  the  bearings  to  wear  open  at  the  points  will 
be  greater  in  the  ten-coupled  engine.  That  these  are  facts 
and  that  the  effect  is  as  described,  no  one  can  deny.  The 
foregoing  relates  entirely  to  friction  and  wear. 

In  line  16  we  find  a  ratio  which,  to  the  writer's  knowledge, 
has  never  been  used.  This  is  the  ratio  between  the  piston 
thrust  and  the  pressure  downward  which  holds  the  bearing 
on  the  journal.  During  the  writer's  experience  as  a  loco- 
motive engineer  he  handled  a  class  of  heavy  tandem  com- 
pound ten-coupled  engines.  When  working  at  full  capacity 
these  engines  raised  the  main  boxes  from  their  journals.  So 
pronounced  was  this  tendency  to  rise  that  it  caused  an  epi- 
demic of  broken  oil  cellars,  which  w-as  cured  only  by  in- 
creasing the  clearance  between  the  journal  and  the  cellar. 
This  would  make  it  appear  that  the  half-shell  brass  is,  in 
effect,  an  inclined  plane  the  angle  of  which  depends  upon 
and  varies  with  the  weight  on  the  journal  and  the  piston 
thrust.     Somewhere  in  the  range  of  the  writer's  table  the 
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Proposed   Arrangement  of   Driving    Box   Bearings 


critical  angle  at  which  the  box  tends  to  rise  from  the  journal 
could,  no  doubt,  be  found  by  experiment.  It  would  prob- 
ably be  quite  difficult  to  determine  this  angle  mathematically, 
but  the  remedy  is  easily  determined. 

It  is  the  writer's  opinion  that  this  tendency  to  rise  is  the 
principal  reason  for  the  rapid  deterioration  of  main  boxes 
in  heavy  power  and  that  the  only  real  remedy  lies  in  pro- 
viding bearing  surface  below  the  center  line  of  the  journal, 
as  shown  by  the  sketch  submitted.  By  this  means  a  hori- 
zontally projected  bearing  area  50  per  cent  greater  than  that 
ordinarily  provided  may  be  obtained.  Such  an  increase 
would  reduce  the  horizontal  bearing  pressure  from  piston 
thrust  in  the  ten-coupled  engine  to  999  lb.  per  sq.  in.,  which 
would  probably  vastly  improve  the  wearing  qualities.  The 
tendency  to  rise  from  the  journal  would  also  be  overcome. 

Such  a  re-arrangement  of  the  bearing  surfaces  would 
involve  a  radical  departure  from  present  practice,  but  it  can 
be  done,  and  there  is  no  good  reason  for  adherence  to  the 
antiquated  half-shell  bearing  which  has  l^een  long  since  out- 
grown. The  heavy  stationary  engine  has  quarter  boxes  in 
which  the  bearing  entirel"  encircles  the  journal  and  the 
brasses  are  adjustable  in  all  direct.ons  for  wear,  while  mod- 
ern locomotives  must  get  along  ^vith  the  half-shell  non- 
adjustable  boxes  of  seventy-nve  y  ■ars  ago.  It  would  seem 
that  a  discussion  of  the  points  referred  to  in  this  letter  might 
develop  something  of  inter; -t.  Charles  F.  Prescott. 


Heavy   LoHS.'hdji!.  .i    Tyt.r   Lo,  .■n,,.l,:  ,■   Ihult   j.-r   the   Plnlad  elpliic   ,'v   Rnijing 


P.  &  R.  Large  2-8-2  Type  Locomotive 

Tractive  Effort  is  61,260  lb.;  Boiler  has  a  Combustion 
Chamber     and     2-in.     Tubes    13    ft.    6    in.     Long 


THE    Philadelphia  &  Reading    has    recently    received 
from  The  Baldwin   Locomotive  Works   a   number  o; 
Consolidation  type  locomotives  which  are  notable  for 
their  weight  and  hauling  capacity,  and  also  because  they  are 
the  only  engines  built  to  a  railroad  company's  design  to  be 
included  in  the  Railroad  Administration  orders  last  year. 

In  the  table  will  be  found  a  comparison  of  the  leading  di- 
mensions of  these  locomotives  with  the  first  Baldwin  Consoli- 
dation type  built  for  the  Philadelphia  &  Reading: 
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1880... 

20  X  24     SO 

120 

76 

1..-157 

90.000 

104.000 

19,600 

200 

94.9 

2.655 

575 

250,800 

281.100 

61.200 

The  locomotives  built  in  1880  had  boilers  of  the  VVootten 
type,  equipped  for  burning  fine  anthracite,  and  this  same 
type  of  boiler  in  a  somewhat  modified  form  and  of  greatly 


and  are  in  many  lespects  similar  to  a  group  of  Mikado  type 
locomotives  which  preceded  them.  In  consideration  of  the 
kind  of  fuel  used,  however,  and  the  relatively  small  diameter 
of  the  wheels,  a  firebox  of  sufficient  depth  can  be  placed 
above  the  rear  drivers  without  raising  the  boiler  center  to  an 
excessive  height.  In  the  new  Consolidations,  the  boiler 
center  is  placed  9  ft.  Tyi  in.  above  the  rail. 

In  the  following  table  will  be  found  a  comparison  of  the 
principal  dimensions  and  ratios  of  the  Consolidation  and 
Mikado  types.  It  will  be  seen  that  the  new  locomotives  have 
smaller  driving  wheels  and  lower  boiler  pressure  than  the 
Mikados,  but  the  cylinders  are  one  inch  larger  in  diameter 
and  they  have  a  starting  tractive  effort  almost  4,000  lb. 
greater  than  the  Mikados.  ^t  is  evident  that  there  is  a  con- 
siderable sacrifice  in  heating  surface;  there  are  eight  less 
superheater  units  and  20  less  tubes,  and  they  are  4  ft.  2  in. 
shorter  than  those  in  the  Mikado  type  boiler.  The  differ- 
ence in  grate  area  is  less  marked.  For  heavy  drag  service, 
however,  high  tractive  effort  at  slow  speeds  is  the  controlling 
factor   rather  than   a   high   sustained   horsepower   capacity. 


p.   &    R.   Consolidation   Type   Boiler 


enlarged  dimensions,  is  used  in  the  new  design.     The  fuel 
generally  used  today  consists  of  a  mixture  of  fine  anthracite 
and  bituminous  coal,  and  this  is  burned  on  a  rocking  grate, 
instead  of  on  a  combination  of  water  tubes  and  pull-out  bars,  • 
as  applied  to  the  earlier  locomotives. 

The  new  locomotives  are  designed  for  heavy  drag  service. 


The  boiler  has  a  conical  ring  in  the  middle  of  the  barrel, 
which  increases  the  diameter  from  79^4  in.  at  the  first  ring 
to  85%  in.  at  the  throat.  The  firebox  has  a  combustion 
chamber  39  in.  long,  and  a  brick  wall  26  in.  high  is  built 
across  the  throat  of  the  chamber.  Flexible  bolts  are  used 
almost  exclusively  in  the  water  legs,  and  four  rows  of  ei- 
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pansion  stays  support  the  front  of  the  crown.  The  firebox 
has  two  oval  fire-door  openings,  and  the  doors  are  power 
operated.  A  Standard  stoker  is  applied.  The  mud  ring  is 
single  riveted,  except  at  the  corners,  where  it  is  increased  in 
depth  to  take  two  rows  of  rivets.  A  four-hopper  ash-pan  is 
applied  with  the  two  rear  hoppers  back  of  the  wheels  outside 
the  frames.  The  equipment  includes  a  power  grate  shaker. 
The  smokebox  is  comparatively  short,  and  is  equipped 
with  the  Economy  front  end  arrangement,*  and  patented  I.  A. 
Seiders,  superintendent  of  motive  power  and  rolling  equip- 


COMFARISON     OF      P.     &      R.      CONSOLIDATION      AND     MiKADO     TvPE     LoCOMOTlVES 

Type     

Tractive     effort,     lb 

Total    weight,    lb 

Weight  on   drivers,  lb 

Diametei      of     drivers,     in 

Cylinder?,    diameter  and  stroke,   in 

Steam  pressure,  lb.  per  sq.  in 

Heating  surface,  total  evap  ,  sq.   ft 

Heating  surface,   equivalent,  sq.   ft 

Grate  area,  sq.   ft 

Tractive  effort  x  dia.  drivels  -:-  equiv.  heating 
surtace      

Firebox  heating  surface  -;-  equiv.  heating  sur- 
face,  tier  cent 8.4  6.2 

Grate  aiea   -^-   vol.  cylinders 5.2  6.4 


ment  of  the   railroad.     A  special   feature   of   this   arrange- 
ment is  a  lireaker  plate,  which  consists  of  a  slotted  plate 


2-8-0 

61,260 

281,100 

250,800 

SS'A 

25  by  32 

200 

2.6SS 

3.518 

94.9 

966.5 


2-8-2 

57,320 

329.300 

246,600 

6l'A 

24  by  32 

225 

4.224 

5.264 

108 

669.7 


ZJ9. 2  Ti/bes   je,  s^  Flues 


Half   Section    Through    the    Wootten    Firebox    and    Half   Tube    Sheet 
Layout 

fitted  with  deflecting  vanes.  This  plate  is  placed  under  the 
superheater  damper  and  in  front  of  the  tubes,  and  is  very 
effective  in  breaking  up  the  large  sparks  before  they  strike 
the  netting.  The  netting  frames  are  most  substantial  in  con- 
struction, and  the  device  has  proved  effective  in  preventing 
the  setting  of  fires  due  to  escaping  sparks. 

The  cylinders  are  cast  separate  from  the  saddle,  the  right 
and  left  hand  cylinders  being  interchangealile.  They  are 
made  without  bushings,  and  have  l.)arrel  walls  2 '4  in.  thick. 
The  cylinder  castings  and  central  saddle  are  made  with  suit- 
able recesses  through  which  the  frames  pass.  The  frame  at 
this  point  has  a  single  section,  5  in.  wide  by  13  in.  deep — 
and  the  cylinder,  frame  and  saddle  are  held  together  on  each 

"For  description  and  illustrations  of  this  device  see  the  Railway  ,1/cc/iaii- 
ical  Engineer  for  February,   1918.  page  118. 


side  by  a  total  of  59  horizontal  bolts,  I'ji  in.  in  diameter. 
The  saddle  and  cylinders  are  keyed  to  the  frames  at  the 
front  by  vertical  keys.  The  valve  motions  are  of  the  Wal- 
schaert  type,  and  are  controlled  by  the  Ragonnet  power  re- 
verse gear. 

The  frames  are  of  most  substantial  construction.  They 
have  a  depth  of  7  'X  in.  above  the  pedestals,  and  the  pedestal 
binders  are  held  in  place  by  three  bolts  in  each  end.  The 
main  pedestal  wedges  are  self-adjusting.  Strong  transverse 
braces  of  cast  steel  are  applied  to  the  frames  between  ad- 
jacent pairs  of  driving-wheels.  The  brace  back  of  the  main 
drivers  supports  sliding  bearings,  which  carry  the  front  end 
of  the  mud  ring.  The  rear  end  is  supported  bv  an  expansion 
plate. 

The  cab,  in  accordance  with  the  most  recent  practice  for 
Wootten  boiler  locomotives  on  this  road,  is  placed  at  the 
rear  end  instead  of  over  the  middle  of  the  barrel.  The  sides 
of  the  cab  are  cut  away  in  front  in  order  to  permit  easy 
access  to  the  stay-bolts. 

Further^  particulars  are  presented  in  the  following  table 
of  dimensions  and  data: 


General    Data 


^"ee    4    f, 

service    

E"^' „ Hard  and  so fV  coal 


Tractive    effort 


Weight  ill    working  order * ' "  "251 

Weight    on    drivers 250 

Weight  on  leading  truck 30 

Weight  oi  engine  and  tender  in  working  order '. ', 459 

Wheel    base,    driving 

Wheel  base,    [oial ."."...'.**.'* 

Wheel  base,  engine  and  tender *.!!!!!.!!!      63  ft 


f*V2  in. 
Freight 
,  mixed 
.260  lb. 
100  lb. 
800  lb. 
300  lb. 
.000  lb. 

17  ft. 

27    ft. 

11  in. 


Ratios, 


Weight  on  drivers  ~  tractive  effort. 

Total  weight   ~    tractive  effort 

Tractive  effort   X    diam.  drivers 
Equivalent  heating  surface* 


1,1 
..4.6 


equivalent  heating  surface* 966.5 

.-  "  -    grate  area 37', 

i-irebox  heating  surface    ^    equivalent  heating  surface,*  per  cent    8*4 

Weight  on  drivers  -~  equivalent  heating  surface*.    .  '"riN 

Total  weight  ~    equivalent  heating  surface*..  70  q 

\olunie  both  cylinders isV"      fV 

Equivalent  heating  surface*    ~   vol.  cylinders!  '.'.'. *^"'93  c 


Grate  aiea  -~  vol.  cylinders. 


.5.2 


Cylinders. 


Kind    

Diameter  and  stroke 


Kind    

Diameter 


Wheels 


Driving,  diameter  over  tires , 

Diiving,    thickness    of    tires 

Driving  journals,  diameter  and  length.".'. 

Engine  truck  wheels,  diameter 

Engine  truck,  journals    '.'.*.' 


Simple 

.25  in.  by  32  in. 


.Piston 

.13    in. 


5554 

6H 

.11    in.  by  13 
33  : 

. .7  in.   by    11   i 


Boile: 


. .  Wootten  conical 
200  lb.    per  sq.  in. 
-79S4 
_.,   m.  by 
back  and  crown,  ^,  in.;  tube.   ^  in. 
^  5  in.;  sides  and  back,  4  in. 


Style 

Working  pressure    

Outside  diameter  of  first  ring 

Firebox,  length  and  width '. i;JfiW  V«"k'    1/10 1/  ■ 

Firebox  plates.  thieKness ^^i^.  \^e.V  .^.A^r.^l^i  Z  ^V'"''^'  '°- 

rirebox,  water  space Front 

Tubes,  number  and  outside  diameter '  239—'  in 

Flues,    number    and   outside    diameter...  {a 5,/  • 

Tubes  and  Hues,  length ^  w,  1  i"' 

Heating  surface,  tubes  and  flues '. )!.;<;„  ',"!' 

ileatmg   surface,    fireboxf ',0,  I 

Heating  surface,   total it-c  ( 

Superheater    heatinn  surface "¥'7,    ^'  f 

Equivalent  healing  surface* j /,i  !'''  , 

Grate  area    ^i"|  ""•  '■• 

94.9   sq.  ft. 

7  '•'ifier 

w^eisVdiameier: :::;:;::::::::;•;::;:;;;:; :;;;;; '*'^''""  i^'?"" 

Journals,  diameter  ,"«''  ior,,rti, in. 

Water  capacity 
Coal    capacity    . 


="^  '^"^'' '.■.■.".■.■  .6  "in!  by  11  in. 

9,500  gal. 

15  tons 


•Equivalent    heating    surface    — 
nes  the  superheating  surface. 
Ilncludes  combustion   ch:iniber. 


total  evaporative   heating   surface    + 


1.5 


Railroad  Administration  News 

Shop  Crafts  Present   Demands   for   Furtfier  Wage 
Increases;     Orders    of     the     Regional     Directors 


TWO  representatives  of  each  regional  director  and  an 
equal  number  of  representatives  of  tlie  Brotherhood 
of  Maintenance  of  Way  Employees  and  Shop  Men 
began  a  meeting  at  Washington  on  March  10  for  the  purpose 
of  recommending  to  the  Board  of  Wages  and  Working  Con- 
ditions a  set  of  unifonn  rules  governing  working  conditions. 
A  tentative  draft  was  submitted  to  the  board  by  the  brother- 
hood some  time  ago. 

DR'ISION    OF    FINANCE    AND    PURCHASES    REORGANIZED 

John  Skelton  Williams  has  resigned  as  director  of  the 
Division  of  Finances  and  Purchases  of  the  Railroad  Ad- 
ministration, effective  March  15,  and  the  division  has  been 
divided  into  two  new  ones,  the  Division  of  Finance  and  the 
Divison  of  Purchases.  Swagar  Sherley,  chairman  of  the 
House  Committee  on  Appropriations  in  the  Sixty-fifth  Con- 
gress, who  had  charge  of  the  railroad  appropriation  bill 
which  passed  the  House,  has  been  appointed  director  of  the 
Division  of  Finance,  effective  about  April  IS,  and  Henry  B. 
Spencer,  formerly  chairman  of  the  Central  Advisory  Pur- 
chasing Committee,  has  been  appointed  director  of  the  Divi- 
sion of  Purchases.  For  the  time  being,  Director  General 
Hines  will  himself  direct  the  work  of  the  Division  of  Finance 
with  the  assistance  of  the  associate  director  of  the  Division, 
Charles  B.  Ikldy. 

Mr.  Williams  is  now  chairman  of  an  advisory  finance  com- 
mittee, which  will  be  expected  to  submit  to  the  director  gen- 
eral from  time  to  time  its  advice  on  matters  of  financial  policy 
and  also  to  make  to  the  director  general  preliminary  reports 
on  any  proposed  reorganizations  which  may  require  his  ap- 
proval. He  is  also  chairman  of  an  advisory  committee  on 
purchases,  the  other  members  of  which  are  Robert  S.  Lovett, 
president  of  the  Union  Pacific,  and  Henry  Walters,  chairman 
of  the  Atlantic  Coast  Line.  This  committee  will  submit  to 
the  director  general  from  time  to  time  its  advice  regarding 
matters  of  policy  with  respect  to  purchases  and  for  that  pur- 
pose is  authorized  to  make  the  necessary  investigations. 

Circular  No.  1  of  tlie  Division  of  Purchases  announces 
that  Samuel  Porcher  and  George  G.  Yeomans,  heretofore 
members  of  the  Central  Advisory  Purchasing  Committee,  are 
appointed  assistant  directors  of  the  Division  of  Purchases, 
and  William  W.  Morris,  heretofore  secretary  of  the  Central 
Advisory  Purchasing  Committee,  is  appointed  assistant  to 
the  director.  Division  of  Purchases. 

H.  C.  Pearce,  manager.  Procurement  Section;  M.  E. 
Towner,  manager.  Forest  Products  Section;  E.  J.  Roth,  man- 
ager. Stores  Section;  and  B.  P.  Phillippe,  fuel  distributor 
heretofore  reporting  to  the  chairman  of  the  Central  Advisory 
Purchasing  Committee,  will  report  to  the  director  of  the  Divi- 
sion of  Purchases. 

WAGE    DEMANDS    FOR    1919 

Now  that  most  of  the  back  pay  for  1918  has  been  taken 
into  the  accoimts,  the  processes  which  are  expected  to  result 
in  a  new  series  of  retroactive  payments  for  1919  are  still 
being  continued.  The  request  of  the  train  service  brother- 
hoods for  an  upward  revision  of  their  wage  scales  and  time 
and  one-half  for  overtime  is  still  pending,  on  a  recommenda- 
tion of  the  Board  of  Wages  and  Working  Conditions  which 
is  before  the  director  general  for  a  decision.  The  award 
when  issued  is  expected  to  be  retroactive  to  January  1,  and 
the  shop  employees  have  asked  for  a  new  increase  to  become 
effective  as  of  the  same  date. 


.\  letter  addressed  to  the  director  general  by  B.  M.  Jewell, 
acting  president  of  the  railway  employees'  department  of  the 
American  Federation  of  Labor,  and  the  executives  of  the  in- 
dividual organizations,  says  that  great  dissatisfaction  has  been 
manifested  by  the  machinists,  blacksmiths,  boilermakers, 
sheet  metal  workers,  electricians  and  car  men,  regular  and 
helper  apprentices  and  helpers,  "due  to  the  present  inade- 
quate wage  rates,"  as  contained  in  the  awards  made  in  1918, 
and  they  desire  to  present  a  request  for  further  increase  "to 
place  them  in  a  position  to  meet  the  ever-rising  cost  of  living 
and  maintain  a  more  equal  differential  between  classes  of 
railroad  employees  and  those  engaged  in  a  similar  capacity 
in  other  industries."  The  letter  states  that  these  employees 
have  been  very  insistent  in  their  demands  for  some  time,  but 
the  request  has  been  withheld  until  they  have  become  so  per- 
sistent that  it  has  been  deemed  advisable  to  comply  with 
their  wishes.  The  letter  also  urges  upon  the  director  gen- 
eral the  necessity  of  arranging  a  conference  with  the  repre- 
sentatives of  the  shop  crafts  for  the  purpose  of  arriving  at  a 
thorough  understanding  of  the  award  to  be  issued  covering 
this  request,  prior  to  the  issuance  of  the  general  order. 

The  new  scale  of  rates  requested  provides  for  a  minimiun 
liourly  rate  of  85  cents  an  hour,  as  compared  with  the  present 
minimum  of  68  cents,  for  machinists,  blacksmiths,  sheet 
metal  workers,  electrical  workers,  car  men  and  boilermakers, 
a  minimum  hourly  rate  of  60  cents  an  hour  for  helpers,  and 
differentials  above  the  minimum  hourly  rate  for  certain 
classes  of  employees.  Machinists  working  on  valve  motion 
work,  tool  room  work,  rod  work,  heavy  machine  of>erators, 
layers  out,  air  men  and  federal  inspection  men  ask  an  excess 
of  6  cents  an  hour  above  the  machinists'  rate.  Certain  classes 
of  boilermakers  ask  an  excess  of  6  cents  above  the  boiler- 
makers' rate.  Blacksmiths  employed  as  hammersmiths  and 
electricians  employed  as  armature  winders  ask  an  excess  of 
25  cents  above  the  rate  for  the  respective  crafts,  making  their 
rates  $1.10  an  hour. 

The  request  provides  that  general  foremen,  foremen,  as- 
sistant foremen,  and  leaders  shall  be  paid  on  an  hourly  basis 
and  receive  overtime  compensation  for  all  services  rendered 
in  excess  of  eight  hours  per  day,  with  a  minimum  hourly  rate 
of  $1  for  general  foremen,  95  cents  for  foremen,  and  90  cents 
for  assistant  foremen,  gang  foremen  and  leaders;  provided 
that  all  rates  in  excess  of  these  shall  be  continued  and  month- 
ly rates  now  in  effect  shall  be  the  basis  for  establishing  the 
hourly  rates,  the  monthly  rates  to  be  divided  by  200  to  obtain 
the  hourly  rate. 

The  request  also  provides  that  operators  of  electric,  acety- 
lene thermit  or  other  improved  welding  prcxresses  or  machines 
shall  receive  an  hourly  rate  of  91  cents,  that  all  employees 
performing  the  recognized  work  of  any  craft  who  have  had 
one  year's  experience  or  less  shall  receive  67  cents  an  hour, 
who  have  had  one  year  or  less  than  two  years'  experience 
shall  receive  70  cents  an  hour,  two  years'  and  less  than  three 
years',  74  cents  an  hour,  over  three  years'  and  less  than  four 
years',  79  cents  an  hour.  This  does  not  include  regular  and 
helper  apprentices.  It  is  provided  that  should  any  of  the 
above  leave  the  service,  employees  with  not  less  than  four 
years'  experience  shall  be  assigned  to  their  positions  and  paid 
the  minimum  rate.  Regular  and  helper  apprentices  assigned 
in  connection  with  the  w'ork  of  their  respective  crafts  are  to 
receive  as  a  starting  rate  35  cents  an  hour,  with  an  increase 
of  lYz  cents  an  hour  for  each  six  months  up  to  and  including 
the  first  three  years,  and  an  increase  of  5  cents  an  hour  for 
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the  first  six  months  of  the  fourth  year  and  7J^  cents  an  hour 
for  the  last  six  months  of  the  fourth  year. 

INVESTIGATION    OF    THE   WILLIAM    H.    WOOD   FIKEBCIX 

The  William  H.  Wood  corrugated  locomotive  firebox  is 
the  subject  of  a  report  recently  made  by  Frank  McManamy, 
assistant  director,  Division  of  Operation,  United  States 
Railroad  Administration,  by  a  sub-committee  of  the  Com- 
mittee on  Standards  and  published  by  the  Railroad  Admin- 
istration. The  committee  made  a  thorough  investigation 
of  the  service  records  of  the  five  fireboxes  of  this  construc- 
tion actually  applied  to  locomotives  and  examined  the  fire- 
boxes, now  all  replaced  by  others  of  standard  design.     Its 


0BL1G.\TI0NS     of     the     R.Mi.RO,\D     .\DM  I N ISTRATION      FOR      EQUIPMENT      ORDERED 

IN   1918*'  WITH  Unit  Prices  of  Cars  and  Locomotives 

The  Standard  Locomotive  Orders 
Recapttqlation 
Num- 
ber                     Type                                                      Price  Amount 

ISO  Light    switchers    $36,029.00  $5,404,350.00 

50  Light    switchers     38,416.33  1.920,816.50 

ISO  Heavy    switchers     43.966.00  6,594.900.00 

150  Heavy    switchers     46,199,03  6,929,854.50 

43  Light    Pacific    50.867.00  2.187,281.00 

25  Light    Mikado     57.178.25  1.429.456.25 

530  Light    Mikado    53.619.00  28.418.070.00 

ISO  Light    Mikado     60.613.27  9.091,990.50 

20  Heavy    Pacific     53.924.00  1. 078.480.00 

35  Light    mountain     56.993.00  1. 994. 825.00 

217  Heavy    Mikado     56.761.00  12.751.137.00 

50  Heavy    Mikado     63.686.90  3.184.345.00 

5  Heavy    mountain    61,929.00  309.645.00 

150  Light    Santa     Fe 62,277.00  9,341,550.00 

20  Light     Santa     Fe 68.918.16  1.378.363.20 

50  Heavy    Santa    Fe 67.543.00  3.377. 150.00 

5  Heavy    Santa    Fe 73.39S.81  366,979.05 

100  Light     Mikado     60.486.00  6,048.600.00 

30  Light    mallet     78.339.00  2.350,170.00 

20  Heavy    mallet     92,195.00  1.843.900.00 

75  Heavy    mallet     98.1  S5. 60  7. 361.670.00 

30  Consolidation     53.619.00  1.6O8.570.OO 

2,055 $114,972,103.00 

Contracts    for      100.000   Standard  Cars 

KECAriTULATION 

Number                  Type  Price  .Amount 

20,000  C.    G $2,697.20  $53,944,000.00 

25,000  Hopper     2.916.67  70,416.750.00 

25.000  D.    S     box 2.918.88  72,972,000.00 

25.000  S.    S.    box 3.05O.05  76.251.250.00 

S.OOO  70ton     3,173.89  15.869.450.00 

100,000  $289,453,450.00 

Balance   due    on    locomotives $74,370,918.62 

Balance   due   on   cars 212,266.942.37 

Total     $286,637,860.99 

'These  obligations  become  due  as  the   equipment  is  delivered. 

conclusions  are  "that  the  Railroad  Administration  should 
not  apply  any  of  these  fireboxes  for  the  following  reasons: 

"That  the  economy  claims  have  not  been  proven. 

"That  the  life  to  be  expected,  based  on  the  best  perform- 
ances is  ver,^  much  less  than  that  of  the  ordinary  form  of 
box. 

"That  the  time  out  of  service  will  be  very  much  greater 
than  with  the  ordinary  box." 

The  committee  does  not  believe  that  there  is  sufficient 
advantage  in  this  form  of  construction  to  compensate  for 
the  added  difficulty  and  expense  involved  in  its  repair  and 
renewal. 

POSTERS   TO  ILLUSTRATE  FIRING   METHODS 

The  Fuel  Conservation  Section  has  prepared  two  colored 
posters  showing  the  interior  of  a  locomotive  firebox  for  the 
purpose  of  illustrating  the  effects  of  irregular  firing  methods, 
to  be  posted  in  roundhouses,  foremen's  offices,  Y.  M.  C.  A. 
buildings  and  other  places  where  they  may  readily  come  to 
the  attention  of  railroad  enginemen.  The  method  of  illus- 
tration was  emplo\-ed  in  the  presentation  of  a  paper  by  D.  C. 
Buell  on  "The  Proper  Method  of  Firing  Locomotives"  at 
the  fourth  annual  convention  of  the  International  Railway 
Fuel  Association  and  was  amplified  and  enlarged  upon  by 
the  University-  of  Illinois  engineering  experiment  station  in 


a  circular  from  which  the  illustrations  now  used  were  taken. 

S.4FE    HANDLING    OF    OXY-ACETVLENE    APPARATUS    IN    SHOPS 

Form  I  F-12  has  been  issued  under  date  of  February  IS, 
by  The  Fire  Loss  and  Protection  Section  in  which  are  re- 
produced the  recommendations  and  instructions  for  the  safe 
handling  of  oxy-acetylene  apparatus  in  shops  contained  in  a 
paper  *  by  E.  Wanamaker,  electrical  engineer  of  the  Rock 
Island  Lines  at  the  last  annual  meeting  of  the  Railway  Fire 
Protection  Association.  These  recommendations  have  been 
approved  bv  the  Association  and  authorized  to  be  issued  as 
its  Bulletin' No.  17. 

RENTAL      CHARGES      FOR      DINING      CARS,      LOCOMOTIVE      AND 
WRECKING   CRANES 

The  director  general  has  approved  a  schedule  of  rental 
charges  to  be  applied  between  railroads  for  dining  cars,  loco- 
motive cranes  and  various  classes  of  work  equipment,  effective 
as  of  March  1 .     The  following  were  taken  from  the  list : 

Rate 
per  day 

Dining   Cars:    Furnished    (except   provisions) $40.00 

Locomotive  Cranes: 

Five   tons   cap,Tcity    oi    less IS.OO 

Over  5  tons  capacity  and  less  than  20  tons  canacity 20.00 

Over   20   tons  capacity 25.00 

\\'recking  Cranes: 

Steam  wrecking  cranes.   75  tons  capacity  and  less 40.00 

Steam  wrecking  cranes,  capacity  more  than  75  tons 55.00 

ORDERS  OF  REGIONAL  DIRECTORS 

Internalioiuil  Railuay  Fuel  Association. — The  regional 
director.  Eastern  region,  by  file  1301-28A584,  advises  that 
the  director  of  the  division  of  operation  desires  a  large  attend- 
ance of  railroad  fuel  men  at  the  International  Railway  Fuel 
Association's  annual  meeting,  at  Hotel  Sliemian,  Chicago, 
May  19,  20,  21  and  22.  The  convention  will  discuss  the  con- 
servation of  railroad  fuel  coal,  and  railroad  fuel  men  ought 
to  attend  regardless  of  whether  or  not  they  hold  membership 
in  the  association.  Federal  managers  are  asked  to  see  that 
their  lines  are  properly  represented,  more  particularly  by  men 
connected  with  the  transportation  and  mechanical  depart- 
ments; such  delegates  to  go  prepared,  as  far  as  possible,  to 
take  an  active  part  in  the  work  of  the  convention.  The 
Southern  regional  director,  file  520-6,  and  the  Northwestern 
director  make  the  same  request. 

Lettering  of  Locomotives. — The  Eastern  and  the  South- 
uestern  Regional  Directors  have  announced  that  on  locomo- 
tives ordered  by  the  director  general  for  individual  roads, 
and  which  are  paid  for  by  the  roads,  die  letters  "U.  S."  need 
not  be  shown  on  the  engines  or  tenders. 

Rental  Rate  for  Locomotives. — The  regional  director. 
Eastern  region,  by  file  50O-1-3A555,  prescribes  the  rental 
rate  for  locomotives  as  one  mill  per  pound  of  tractive  power 
per  day,  with  a  minimum  of  fifteen  dollars  a  day.  This 
cancels  the  circular,  file  .;000-42,  of  March  13,  1918.  The 
Northwestern,  Southwestern  and  Southern  regional  directors 
have  issued  similar  orders. 

Report  of  Classified  Locomotive  Repairs. — The  Southwest- 
ern regional  director  in  Order  172  announces  the  adoption  of 
Form  MD-,M  for  uniform  reports  of  locomotives  receiving 
classification  repairs.  This  report  is  mailed  monthly  to 
Frank  McManamy,  Washington,  and  a  copy  is  sent  to  the 
regional  director. 

Liberal  Motion  Devices  and  Removable  Driving  Box 
Brasses. — In  order  to  secure  current  data  for  the  Committee 
of  Standards  relative  to  the  performance  of  these  two  devices, 
the  Eastern  regional  director,  file  SOO-71A608,  has  issued 
blank  forms  calling  for  the  number  of  locomotives  equipped, 
date  equipped,  and  maintenance  costs  per  mile  in  each  case, 
compared  with  an  equal  number  of  locomotives  of  the  same 
class  and  in  the  same  service  not  so  equipped.  For  the 
lateral   motion   drive   a   comparison  of  flange  wear   is  also 

•For  an  abstract  of  Mr.  Wanamaker's  paper,  see  the  Railuvy  Mechcnicat 
Sngineer  for  March,   19]9,  page   160.  i<ri™.niii» 
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called  for  and  for  the  removable  brasses,  mileage  between 
shoppings  and  cost  of  upkeep  for  brasses  are  required. 

Failures  of  Mechanical  Stokers. — The  Southern  regional 
director  calls  the  attention  of  federal  managers  to  numerous 
delays  and  failures  of  locomotives  equipped  with  mechanical 
stokers,  due  to  iron  bolts,  and  other  metallic  substances,  as 
well  as  rock  and  other  foreign  material,  left  in  bottoms  of 
coal  cars.  Instructions  should  be  issued  through  purchasing 
department  and  fuel  inspection  forces  to  insure  that  empty 
cars  shall  be  thoroughly  cleaned  before  loading,  and  every 
effort  must  be  made  to  prevent  any  metal  substance  being 
loaded  with  coal.  Supervisors  and  foremen  in  charge  of 
coaling  stations  must  be  instructed  that  special  effort  be 
made  to  eliminate  foreign  matter,  destructive  to  stoker  equip- 
ment, when  coal  is  loaded  on  locomotives.  The  Eastern 
regional  director,  by  file  500-1 -S4A585  issues  similar  orders, 
and  Order  170,  Southwestern  region,  covers  the  same  subject. 

Locomotive  Dictionary  and  Master  Car  Builders'  Dic- 
tionary.— A.  H.  Smith,  regional  director.  Eastern  region 
by  file  S00-88A583,  advises  that  the  director  general  has 
authorized  a  continuance  by  the  railroads  of  past  practice 
with  respect  to  the  furnishing  of  the  Locomotive  Dictionary 
and  the  Master  Car  Builders'  Dictionary  to  their  mechanical 
and  purchasing  officers.  The  Southern  regional  director,  file 
1701-2-6,  issues  the  same  notice. 

Journal  Box  Packing. — The  regional  director  of  the  East- 
em  region,  by  circular  No.  S00-13-14A540,  advises  federal 
managers  that  journal  box  packing  for  locomotives  and  cars 
may  be  bought  under  the  individual  roads'  specification,  the 
Railroad  Administration  specification  R-94-A  not  being 
compulsory. 

Freight  cars:  Cost  Limit  of  Repairs. — Supplement  1  to 
Circular  23  of  the  Northwestern  regional  director,  in  com- 
plying with  paragraph  8  of  Division  of  Operation  Circular 
20,  includes  a  model  for  the  report  of  inspection  and  esti- 
mated cost  of  repairs  to  freight  cars  recommended  for  retire- 
ment or  application  of  betterments  and  states  that  after  cars 
are  inspected  and  reported  on  this  form  the  federal  manager 
of  the  using  road  will  transmit  the  original  and  two  copies, 
with  his  recommendation,  to  the  federal  manager  of  the  own- 
ing road,  who  will  transmit  one  copy  to  the  corporation,  secur- 
ing its  approval;  retain  one  copy  and  return  the  original  to 
the  federal  manager  of  the  using  road,  notifying  him  of  the 
action  taken. 

Sheds  for  Protection  of  Car  Repairers. — The  regional 
director.  Eastern  region,  by  Circular  No.  1800-I33A567  calls 
for  information  concerning  laws  requiring  the  construction 
of  sheds  for  this  purpose.  The  director  general  has  been 
asked  by  the  brotherhood  to  adopt  a  policy  and  is  anxious 
to  pass  upon  the  matter  with  as  little  delay  as  possible. 
Federal  directors  are  asked  to  advise  what  States  now  have 
car  shed  laws,  and  their  provisions;  what  railroads  have 
adopted  the  policy  generally  of  providing  car  sheds  at  the 
more  important  car  repair  points,  and  to  recommend  what 
the  practice  should  be. 


Sleeping  Cars  for  Jai>anese  Railways. — The  Im- 
perial Government  Railways  of  Japan  have  designed  a  type 
of  sleeping  cars  for  third-class  passengers  which,  according 
to  the  Railway  Times  of  Tokyo,  is  an  ordinary  day  coach, 
the  seats  of  wliich  are  convertible  into  lower  berths  while  the 
upper  berths  are  attachable  at  night.  On  the  upper  beds, 
which  are  located  along  the  direction  of  the  car,  passengers 
can  sleep  in  the  u.sual  Japanese  manner,  and  on  the  lower, 
which  are  located  crossw-ise,  they  can  lie  on  their  sides  and 
can  stretch  their  feet.  The  fare  will  be  about  1  yen  (50  cents) 
per  dnv,  including  the  extra  fare  for  the  high-speed  train, 
and  it  is  hoped  that  fairly  good  rest  may  be  enjoyed  by  third- 
class  passengers,  which  is  the  most  important  class  in  local 
passenger  traffic. 


FUSE  SIZES  FOR  SHOP  MOTORS 

The  proper  size  of  fuse  for  a  motor  is  only  too  often  ob- 
tained by  haphazard  methods.  The  motor's  normal  operat- 
ing current  is  given  by  the  maker  on  the  name-plate,  but 
fuses  are  properly  selected  of  a  larger  capacity  to  allow  for 
starting  and  for  momentary  overloads.  Hence  it  is  rather 
more  unusual  for  the  maintenance  man  to  select  his  fuses 
"be  guess  and  be  gosh,"  %vith  a  view  to  their  permanence  in 
service  rather  than  the  safety  of  the  motor  they  are  supposed 
to  protect. 

In  order  to  give  a  practical  working  idea  of  what  sizes  to 
use,  the  Westinghouse  Electric  &  Manufacturing  Company 
has  prepared  the  accompanying  tables.  These  are  based  on 
the  following  assumptions  as  to  size  of  fuse  required  to  stand 
starting  current  without  blowing: 

Times  fuse  load 
Type  current  at  starting 

Polyphase    wound    rotor 1  ^ 

StiUirrcl   cage    (thrown  on   line) 3 

Single-phase   repulsion   induction   with   rheostat 2 

Single-phase   lepulsion   induction   without   rheostat 4 

Direct  current    I'A 

Since  the  fuses  for  squirrel-cage  and  repulsion  motors 
without  rheostats  are,  respectively,  rated  3  and  4  times 
full-load  current,  they  give  practically  no  overload  protection. 
Hence  it  is  recommended  that  double-throw  switches  be  in- 
stalled connecting  the  motor  through  fuses  of  1.25  times 
full-load  rating  (as  under  wound  rotor  sizes)  for  running 
and  through  the  regular  heavier  fuses  or  direct  to  the  line 
for  starting. 


llHfCT    CUHRENT    MOTORS 


Fuse  rating  in  amperes 
with  different  voltages 


Fuse  rating  in  amperea 
with  different  voltages 


Hor.5e 

'   115 

230 

550 

Horse 

'  115 

230 

550 ' 

power 

volts 

volts 

volts 

power 

volts 

volts 

volts 

1     .. 

10 

5 

3 

12'A     .... 

..110 

60 

25 

i'A 

15 

8 

3 

IS     

..125 

70 

30 

2     .  . 

20 

10 

5 

20     

..175 

90 

35 

254 

25 

12 

6 

25     

..225 

110 

45 

3     .  . 

30 

15 

6 

30     

..275 

125 

55 

iVi 

35 

15 

6 

35     

..325 

ISO 

65 

5     .. 

50 

25 

10 

40     

..350 

175 

75 

6!4 

65 

35 

15 

50     

..450 

225 

95 

7!^ 

70 

35 

15 

60     

..550 

110 

S'A 
10     .. 

90 

45 

20 

100     

200 

u    .  . 

100 

55 

25 

Three 

Phase  Wound  Rotor 

Induc- 

Two-Phase 

Wou 

>JD    Rotor 

Induc- 

TiON    Motors 

TioN    Motors 

Fuse 

rating  in 

amperes 

Fuse 

rating  in 

amperes 

with 

different  voltages 

with  different 

voltages 

Horse 

220 

440 

550 

Horse 

220 

440 ' 

power 

volts 

volts 

volts 

power 

volts 

volts 

20 

10 

8 

5    

.  .     20 

g 

30 

40 

15 
20 

12 
15 

7'/,     

. .     25 

IS 

10     

.  .     35 

20 

15     . 

50 

25 

20 

15     

..     45 

25 

20     . 

70 

35 

30 

20    

..     60 

30 

35     . 
30    . 

85 

40 

35 

25    . 

70 

35 

100 

50 

40 

30     

..     90 

45 

35     . 

125 

60 

50 

35     

..   110 

55 

40     . 

150 

70 

60 

40     

..   120 

60 

50     . 

175 

80 

65 

SO    

..   ISO 

70 

Tmree-Phase    Squirrel    Cage 
Motors 


Fuse  rating  in  amperes 
with  different  voltages 


Two-Phase  Squirrel  Cage  Motobs 
Fuse  rating  in  amperes 
with  different  voltages 


Horse  1 10  220  440  550  Horse 

power              volts  volts  volts  volts  power 

/,     12  6  3  2  1/2 

X     20  10  5  4  1     .. 

2     35  20  10  8  2     .  . 

.1     50  30  15  12  3     .. 

5     90  45  25  20  5     .. 


110  220  440 

volts  volts  volts 

.10  6  3 

.20  10  5 

.    35  IS  10 

.45  25  15 

.    80  40  20 


Type   AR    Single   Phase   Motors 
Fuse  rating 
ill  amperes  with  different  voltages 


Without  rheostat 

With  rheostat 

power 

110  volts 
80 

220  volts 
40 
60 

ino 

175 
200 

10 

15 

20 

110  volts 

40 

60 
100 
175 
200 

10 

15 

20 

220  volts 
20 

3             

120 

30 

5             

200 

55 

325 

80 

10 

400 

100 

,l;::;;;i 

20 

30 

40 

6 
8 
10 

The  Resistance  of  Materials 

The    Effect   of   Sudden  or  Abrupt   Changes    In 
Section  on  the  Distribution  of  the  Unit  Stresses 

BY  G.  S.  CHILES  and  R.  G.  KELLEY 
II. 


IN  the  common  theory  of  Ijeams  we  assume  that  the  elonga- 
tion or  shortening  per  unit  of  length  of  any  fibre  is  pro- 
portional to  the  distance  of  the  fibre  from  the  neutral 
axis  of  the  cross-section,  that  is,  that  the  stress  distribution 
or  intensity  is  linear. 

Professor  Croker  found  by  experiment*  (optical  method) 
the  distribution  of  stress  in  rectangular  beams  with  holes 
cut  through  them.  In  the  upper  specimen  of  Fig.  7  the  two- 
inch  diameter  hole  is  located  at  the  center  on  the  neutral  axis, 


while  in  the  lower  specimen  two  one-inch  holes  were  placed 
half-way  between  the  upper  and  lower  edges  and  the  longi- 
tudinal center  line. 

The  maximum  stress  in  the  beam  having  the  central  hole 
occurs  at  the  outer  edge  of  the  beam  but  the  stress  intensity 
is  not  directly  proportional  to  the  distance  from  the  neutral 
axis.  At  the  outer  edge  of  the  hole,  which  is  one-third  the 
distance  to  the  outer  edge  of  the  plate,  the  stress  intensity 
if  linear  should  equal  one-third  the  value  for  the  outer  edge. 
Instead  it  is  some  52  per  cent  of  the  value  of  the  intensity  at 
the  outer  edge,  or  some  57  per  cent  more  than  if  it  were 
linear. 

The  maximum  stress  in  the  beam  having  the  two  one-inch 
holes  does  not  occur  at  the  outer  edge  of  the  beam  but  at  the 
outer  edge  of  each  hole.  The  intensity  of  the  stress  at  the 
outer  edge  of  the  holes  is  132  per  cent  more  than  it  would 
be  if  directly  proportional  to  the  distance  from  the  neutral 
axis  and  is  some  55  per  cent  more  than  the  stress  at  the  outer 
edge  of  the  beam.     The  stress  at  the  inner  edge  of  the  holes 

•See    EngineerinK    (Londonl.    March    3.    1912. 


is  74  per  cent  more  than  it  would  be  if  directly  proportional 
to  the  distance  out.  The  stress  intensity  at  the  outer  edge 
was  used  in  obtaining  the  proportional  stress  intensity  in 
all  cases. 

It  is  evident  that  holes,  especially  those  located  near  the 
outer  edges  of  a  beam,  have  a  decided  influence  on  the  in- 
tensity of  stress. 

For  additional  information  on  the  effect  of  holes  in  beams 
the  reader  is  referred  to  a  paper,  "Some  Important  Points  in 
the  Design  of  a  Box  Bolster,"  delivered  before  the  St.  Louis 
Railway  Club  at  the  May,  1918,  meeting,  by  Professor  Louis 
E.  Endsley,  of  the  Unrversjt)Lof  .Pittsburgh.* 

RESULTS  FROM  VIBRATOR Y  TESTS  xilD  ACTUAL  SERVICE 

For  the  purpose  of  determining  the  effect  of  abrupt 
changes  of  section  in  a  few  of  the  forms  which  are  commonly 
used  in  machine  design  when  subjected  to  the  action  of 
alternating  stresses.  Professor  T.  E.  Stanton  carried  out  a 
series  of  experimentsf  on  the  four  forms  whose  contour 
and  dimensions  are  illustrated  in  Fig.  8.  The  form  a  is  that 
which  offers  the  maximum  resistance  to  the  load  and  the 
values  of  its  resistances  will  be  considered  to  represent  the 
maximum  resistance  of  the  material.  The  form  6  is  a  test 
piece  of  similar  contour  but  having  its  center  section 
threaded;  the  form  c  represents  a  piece  having  a  moderately 
rapid  change  of  section  brought  about  by  the  use  of  fillets, 

0.37S"ff.   A   o.so" 


(a  I  lOO/o 


aj7J-"yKv1<-M^-'>| 


0.062  R. 
(c)  65  to  727,, 


(b)  67  to  70% 
0.375"d  Whitworth Thread. 


(d)  47  to  52% 


Fig.  a 


while  test  piece  d  illustrates  a  form  in  which  the  change  of 
section  at  the  junction  of  the  center  section  and  shanks  is 
abrupt  due  to  the  absence  of  fillets. 

The  results  of  Professor  Stanton's  tests  upon  these  four 
forms  and  four  carbon  percentages  for  each  form  are  set 
forth  graphically  in  the  diagram.  Fig.  9,  the  carbon  content 
of  the  various  test  pieces  being  plotted  as  abscissae  and  the 
limiting  range  of  stresses  being  plotted  as  ordinates.  The 
curve  a  is  the  resistance  curve  of  the  section  of  maximum 
resistance  designated  by  the  corresponding  letter  in  Fig.  8. 

'See  Railway  Mechanical  Engineer  for  June,  1918,  page  343. 
tSee   "A    Factor   in    the    Design    of   Machine    Details."    by   T.    E.    Stanton, 
D.   Sc,  M.  Inst.   C.   E.,  Engineering   (London).  April   19.    1907. 
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The  curve  b  is  the  resistance  curve  of  the  threaded  test 
specimen.  It  is  evident  that  the  resistance  of  a  section  which 
has  been  threaded  has  been  reduced  to  a  value  ranging  from 
67  per  cent  to  70  per  cent  of  the  ma.ximum  resistance  of  the 
material. 

Professor  Stanton  discusses  the  resistances  of  the  screw 
threads  as  follows: 

"The  above  resistances  are,  of  course,  estimated  per  unit 
of  area,  so  that  in  calculating  the  strength'  of  a  screwed  rod 
under  alternating  stress  it  will  be  further  necessary-  to  take 
into  account  the  area  at  the  bottom  of  the  threads,  so  that 
the  total  reduction  in  resistance  may  well  be  more  than  50 
per  cent  of  its  maximum  value. 

"In  the  case  of  screw  threads  there  is  a  further  possible 
source  of  weakness  due  to  faulty  machining  in  the  cutting 
of  the  screw.  If  the  bottoms  of  the  threads  are  not  properly 
curved,  (see  Fig.  10  for  enlarged  section),  but  left  with  a 
sharp  angle,  there  can  be  no  doubt  that  risks  of  the  develop- 
ment of  a  crack  are  very  considerably  increased.  It  seems 
quite  probable  that  failures  of  steam-engine  cross-head  bolts, 
which  have  broken  under  very  low  range  of  stress,  may  be 
due  to  this  cause.     .      .      ." 

The  diameter  at  the  root  of  the  thread  for  the  -^s-in.  screw 


0.2  0.4 

Carbon  Percenfaffe. 

Fig.  9 


0.6 


is  0.2950  in.  He  obtained  practically  the  same  results  for  the 
resistance  of  the  specimen  having  a  gradual  change  of  sec- 
tion when  subjected  to  alternating  stresses,  as  shown  by  the 
curve  c  which  is  the  resistance  curve  of  the  section  marked 
c  in  Fig  8.  This  curve  indicates  that  the  resistance  of  the 
section  varies  from  65  per  cent  to  72  per  cent  of  the  maxi- 
mum resistance  of  the  material  as  plotted  in  curve  a. 
Finally,  the  resistance  of  section  d  was  found  to  be  from  47 
per  cent  to  52  per  cent  of  section  <;,  Fig.  8.  In  regard  to  this 
curve,  Professor  Stanton  directs  especial  attention  to  the  fact 
that,  while  the  maximum  resistance  of  the  test  specimens  of 
this  form  does  not  increase  as  the  carbon  content  is  increased 
in  as  great  proportion  as  in  the  case  of  curves  a,  h  and  c,  the 
resistance  of  the  0.4  and  0.6  carbon  steels  is  about  40  per 
cent  greater  than  that  of  the  iron. 

It  is  evident,  therefore,  that  stress  distribution  is  affected 
by  any  sudden  change  of  section  and  the  assumptions  that 
the  stress  due  to  an  axial  load  is  uniformly  distributed,  or 
that  a  member  subjected  to  bending  has  a  linear  distribution 
of  stress  from  the  neutral  axis  outward  are  not  justified.  For 
members   not   subjected   to  repeated   or   alternating   stresses 


this  would  appear  not  to  be  especially  serious.  But  in  the 
case  of  members  subject  to  dynamic  action,  the  available  in- 
formation seems  to  indicate  that  extreme  caution  is  necessary 
in  members  having  abrupt  sections,  since  any  sudden  change 
of  section  very  greatly  reduces  the  endurance  of  members 
subjected  to  a  repetition  of  loading.  Aside  from  service 
stress  considerations  the  designer  must  give  thought  to  the 


manufacturing  side,  especially  so  in  the  case  of  heat  treated 
parts. 

EXPERIMENTS   WITH   RUBBER  TEST   SPECIMENS 

In  casting  about,  some  time  ago,  for  a  suitable  means  to 
illustrate  in  a  general  way  the  results  which  might  be  ex- 
pected from  the  effect  of  sudden  or  abrupt  changes  of  section 
upon  the  distribution  of  stress  the  idea  was  hit  upon  to  use 
models  made  of  rubber.     It  was  thought  this  would  visualize 
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Fig.  11 


the  act  on  and  thus  bring  it  more  forcibly  to  the  reader's  at- 
tention. 

The  question  may  be  raised  as  to  whether  or  not  there  is 
any  justification  for  comparing  the  action,  under  strain,  of 
rubber  with  that  of  other  materials  more  commonly  used  in 
engineering  practice.  In  a  recent  investigation*  for  the 
purpose  of  determining  Young's  Modulus,  which  is  the  ratio 
of  unit  stress  to  unit  strain  or  deformation,  and  Poisson's 


•The    Analysis    of    Finite    Extcnsioi 
der  Physic,   No.  21.  602.   Nov.,    1906. 


IS    an-l    Elasticity    of    Rubber,    Annalen 
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Ratio,  which  is  the  ratio  of  hiteral  strain  to  longitudinal 
strain,  (in  the  case  of  extension,  tlie  ratio  of  the  elongation 
per  unit  of  length  to  the  contraction  per  unit  of  lateral  di- 
mension), O.  Frank  found  it  convenient  to  employ  models 
consisting  of  a  high  grade  of  Para  rubber.  In  this  instance 
Mr.  Frank  used  a  test  piece  which  was  in  the  form  of  a  strip 
15.75  in.  long,  3.94  in.  wide  and  0.016  in.  thick  and  had 
fine  lines  about  3.15  in.  apart  ruled  across  it  near  its  center 
when  in  a  normal  or  unstrained  condition.  By  measuring 
the  distance  between  these  ruled  lines  for  each  new  extension 
of  the  strip  up  to  a  maximum  extension  of  something  less 
than  200  per  cent,  he  obtained  as  the  mean  value  of  Poisson's 
ratio  for  rubber  0.46.  Landolt  and  Bornstein  (Physikalisch 
Tabellen)  give,  as  the  value  of  Poisson's  ratio  for  rubber, 
0.49. 

For  concrete,  Poisson's  ratio  is  from  0.1  to  0.13  and  for 


ber  of  rubber  strips  4"/^  in.  in  width  which  were  perforated 
with  holes  located  as  shown  at  a,  b  and  c  in  Fig.  1.  The 
diameter  of  the  circular  hole  in  the  center  of  the  strip  indi- 
cated at  a  was  lyi  in.;  the  diameter  of  each  of  the  semi- 
circular holes  located  on  die  outer  edges  at  the  raidlength  of 
the  strip  marked  b  was  also  1>^  in.,  while  the  square  hole 
located  at  the  center  of  the  strip  designated  by  c  was  1J4  in. 
square.  The  ends  of  the  rubber  bands  were  attached  to 
small  wooden  strips  (see  Fig.  11)  and  while  in  an  un- 
strained condition  the  rubber  was  ruled  for  a  length  of  5 
inches  with  equally  spaced  horizontal  and  vertical  lines  of 
white  show  card  ink,  10  lines  to  the  inch,  as  shown  in  Fig. 
12a.  The  dark  ink  lines  which  appear  on  the  tracing 
cloth  underneath  tlie  rubber,  are  for  the  purpose  of  com- 
parison. 

Fig.  126  shows  the  rubber  strip  when  subjected  to  a  pull 
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Fig.  12 — The  Effect  of  a  Central   Hole  with  and  without   Bosses,  on  the  Stress   Distribution   in   Sheet   Rubber  Under  Tension 


the  metals  in  general  it  ranges  from  0.2  to  0.3S,  being  from 
0.25  to  0.33  for  steel.  As  a  preliminary  to  the  experimental 
investigations  which  follow,  tests  were  conducted  upon  a 
strip  of  rubber  I3/2  in.  wide,  J4  in-  thick  and  14  in.  long  in 
order  to  determine  the  value  of  Poisson's  ratio  for  the 
material.     This  was  found  to  be  approximately  0.33. 

The  rubber  from  which  the  models  employed  in  the  ex- 
periments covered  by  Figs.  12  to  15  inclusive  were  made 
was  a  high  grade  dental  gum  while  that  used  for  the  ex- 
periments illustrated  by  Figs.  16  to  20  inclusive  was  a 
grade  of  ?4  in-  rubber  manufactured  especially  for  the  pur- 
pose. 

A  series  of  experiments  was  first  conducted  upon  a  num- 


of  five  pounds.  In  order  to  overcome  the  tendenc\-  of  the 
rubber  to  buckle  when  in  this  condition,  as  is  noticeable  in 
the  photograph,  a  glass  plate  was  pressed  lightly  against 
either  side  of  the  rubber  band  as  indicated  in  Fig.  12c,  care 
being  taken  to  apply  to  the  plates  an  amount  of  pressure  suf- 
ficient only  to  eliminate  the  tendency  to  buckle.  The 
pressure  was  applied  to  the  glass  plates  gradually  while  the 
pull  was  being  applied  thus  allowing  the  rubber  band  free- 
dom of  movement  and  at  the  same  time  retarding  the  tend- 
ency toward  buckling. 

In  Fig.  12a  a  part  of  the  heavy  black  ink  lines  outlining 
the  edge  of  the  hole  and  the  outer  edge  of  the  rubber  strip 
are  shown.     In  Fig.  126,  the  hole  in  the  rubber  has  decreased 
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0.4  in.  in  width  while  the  total  width  of  the  strip  is  about 
0.7  in.  less.  After  the  glass  pressure  plates  were  applied  the 
width  of  the  hole  decreased  only  about  0.2  while  the  total 
width  of  the  strip  was  0.5  in.  less  than  in  the  unstrained 
condition.  Thus  the  net  width  of  the  rubber  through  the 
center  of  the  hole  when  given  a  live-pound  pull  was  about 
0.3  in.  less  when  the  glass  plates  were  applied  than  it  was 
in  the  unstrained  condition. 

That  the  rubber  is  strained  relatively  more  near  the  inner 
edge  of  the  hole  is  evident  from  the  distance  betw'een  the 
ruled  white  lines,  at  the  side  of  the  hole.  At  the  ends  of  the 
hole  the  strained  length  is  really  less  than  the  unstrained 
length,  showing  the  rubber  to  be  in  compression  at  these 
points.  The  vertical  and  horizontal  lines  clearly  visualize 
tlie  action  found  and  measured  by  the  polarized  light  method 
as  plotted  in  Fig.  3. 

In  discussing  the  stresses  shown  in  Fig.  3,  reference  was 


Fig.    13 — Effect   of   Semi-circular   Notches    In   Sides   of   Slieet    Rubber 
Specimen    Under   Tension 

made  to  the  longitudinal  stress  /t  in  the  same  direction  as 
the  pull  and  the  radial  stress  /"  of  tlie  stress  at  right  angles 
to  longitudinal  stress.  These  stresses  as  well  as  those  re- 
ferred to  in  connection  with  Figs.  4,  5  and  6  are  clearly  illus- 
trated by  the  action  of  the  white  ink  lines  on  the  rubber 
strips  and  by  the  eye  bar  of  Fig.  16b. 

7  he  pictures  of  the  lubber  models  in  all  the  experiments 
showing  the  unstrained  position  were  taken  after  the  max- 
imum strain  position,  the  idea  being  to  demonstrate  that  the 
models  had  not  been  given  a  permanent  set,  in  other  words, 
that  the  action  was  entirely  elastic.  The  photograph  shown 
in  Fig.  12a  was  not  taken  until  after  the  photographs  of 
Fig.  12b  and  c  had  been  taken. 

Fig.   IZd  illustrates  the  strained  condition  of  a  strip  of 


rubber  subjected  to  a  pull  of  live  pounds  which  is  alike  in  all 
respects  to  the  strip  of  rubber  shown  in  Fig.  1 1  except  that 
a  boss  0.024  in.  thick  was  cemented  on  either  side  around 
the  hole  before  the  lines  were  ruled  in.  The  location,  size, 
etc.,  of  the  bosses  are  indicated  by  dotted  lines  in  Fig.  11. 
The  total  cross-sectional  area  of  the  material  immediately 
adjacent  to  the  hole  is  now  greater  than  that  of  the  re- 
maining portions,  the  total  thickness  of  the  bosses  being 
0.048  in.  w'hile  the  thickness  of  the  rubber  strip  itself  is 
0.037  in.  In  this  instance,  the  glass  plates  came  in  contact 
with  the  bosses  only  as  indicated  at  a  in  Fig.  11.  It  is 
evident  that  the  effect  of  the  addition  of  the  bosses  has  been 
to  reduce  tlie  intensity  of  the  stress,  although  the  action  is 
similar  to  that  when  no  bosses  were  applied,  the  maximum 
stress  near  the  edge  of  the  hole  is  still  greater  than  the  aver- 
age stress  over  the  central  section. 

Fig.  13a  represents  a  strip  of  rubber  similar  to  that  of  Fig. 
12  except  that  it  is  provided  with  semi-circular  holes,  each 
of  which  is  equal  in  area  to  half  of  the  hole  in  the  original 
strip,  located  at  either  side  of  the  strip  on  the  same  center 
line  as  shown  at  b  in  Fig.  1.  The  strip  is  shown  in  an  un- 
strained position,  ruled  up  in  a  similar  manner,  in  contact 
( without  pressure)  with  glass  plates  above  and  beneath, 
and  resting,  as  in  the  preceding  ca?e,  upon  a  strip  of  trac- 
ing cloth  ruled  with  heavy  black  ink  reference  lines. 

Fig.  136  illustrates  the  distribution  of  stress  in  this  rub- 
lier  strip,  when  subjected  to  a  pull  of  iive  pounds  and  with 
the  pressure  plates  in  action  as  in  the  preceding  cases.  The 
resulting  lines  of  distortion  are  very  similar  to  the  case  il- 
lustrated in  Fig.  12c  where  the  hole  was  central. 
( To  be  concluded) 


One   of   the    Engines    Recently    Surrendered    to    the    French 
and    Its   Crew 


The  Atlantic  City  Conventions 

Government    and     Program    of    June     Meeting    of 
Mechanical  Section,  American  Railroad  Association 


THE  American  Railway  Association  has  been  reor- 
ganized as  the  American  Railroad  Association  with 
five  sections  covering  operating,  engineering,  me- 
chanical, traffic  aiid  transportation.  The  mechanical  section 
consists  of  the  former  American  Railway  Master  Mechanics' 
Association  and  the  Master  Car  Builders'  Association,  the 
work  of  which  is  now  combined  and  co-ordinated  with  that 
of  the  similar  organizations  in  other  departments,  through  the 
parent  organization. 

Circular  S-3,  No.  la  has  been  issued  by  the  American 
Railroad  Association  giving  the  personnel  of  the  general 
committee  which  will  be  in  charge  of  the  convention  at 
Atlantic  Cit)'  next  June,  together  with  the  rules  of  order 
and  a  list  of  the  committees  which  will  report  at  the  con- 
vention. 

The  general  committee  is  made  up  as  follows: 

C.    E.    Chambers,   mechanical    assistant,    Allei;heny    Region,    chairman. 

W.  J.  ToIIerton,  general  mechanical  superintedent.  Rock  Island  Lines, 
vice-chairman. 

Frank  McManaray,   assistant  director.  Division  of  Operation,   U.   S.   R.  A. 

C.  B.  Young,  manager,  Inspection  Test  Section,  Division  of  Operation, 
U.   S.  R.  A. 

F.  F.  Gaines,  chairman.  Board  of  Railway  Wages  and  Working  Condi- 
tions. 

I.  S.  Downing,  general  master  car  builder,  C.  C.  C.  &  St.  L. 

J.   S.   Lcntz,  master  car  builder,   Lehigh  Valley. 

M.  K.  Barnum,  assistant  to  general  superintendent,  maintenance  of 
equipment,    Baltimore    &    Ohio, 

J.    R.    Gould,    superintendent  motive  power,    Chesapeake  &  Ohio. 

A.  Kearney,  superintendent  motive  power,    Norfolk  &  Western. 

C.  E.   Fuller,  superintendent  motive  power  and  machinery.   Union   Pacific. 

T.  H.  Gnodnow,  superintendent  car  department,  Chicago  &  North  Western. 

J.    W.    Small,  mechanical   assistant,   Southern    Region. 

C.    F.  Giles,  superintendent  machinery,  Louisville  &  Nashville. 

J,    E.    O'Brien,  mechanical   superintendent,   Missouri   Pacific. 

A.  P.  Prendergast,  mechanical  superintendent.  International  &  Great 
Northern. 

H.  R.  Warnock.  general  superintendent  motive  power.  Chicago,  Mil- 
waukee &  St.   Paul. 

James  Coleman,    superintendent  car   department,   Grand  Trunk. 

W.  H.  Winterrowd,  chief  mechanical  engineer.  Canadian  Pacific. 

RULES    or    ORDER 

The  following  are  the  rules  of  order  which  will  govern 
the  conduct  of  the  section : 

].  (a)  The  membership  of  Section  3 — Mechanical — shall  consist  of 
three  classes:    representative,   affiliated  and  life. 

(b)  Representative  members  shall  be  those  oflicials  of  railroads  above 
the  rank  of  general  foreman  having  charge  of  the  design,  construction  or 
repair  of  motive  power  or  rolling  stock,  who  shall  be  designated  by  the 
federal  manager  or  executive  official  of  the  member  of  the  association  to 
serve  in  the   section. 

(c)  Any  person  having  such  knowledge  of  science  or  practical  experi- 
ence in  matters  pertaining  to  the  construction  of  motive  power  or  rolling 
.stock  as  would  be  of  special  value  to  the  section  may  become  an  affiliated 
member  on  bt^ing  recommended  by  three  representative  members.  The 
r.ame  of  such  candidate  shall  then  be  referred  to  the  general  committee 
which  shall  report  to  the  section  on  his  fitness  for  such  membership. 
He  shall  be  elected  by  written  or  printed  ballot  at  any  regular  meeting 
of  the  section  held  not  less  than  six  months  after  the  candidate  has  been 
proposed  and  five  dissenting  votes  shall  reject-  Afliliated  members  shall 
be  entitled  to  all  the  privileges  of  representative  members  excepting  that 
of  voting  and  being  elected  to  office  in  the  section  and  may  serve  on 
committees  on  appointment  by  the  general  committee,  in  addition  to  the 
regularly    elected    members    of    such    committee. 

Such  membership  shall  continue  until  written  resignation  is  received 
by  the  secretary  or  the  membership  is  terminated  by  the  general  committee 
or  by  the  members  becoming  engaged  in  business  which,  in  the  judgment 
of  the  general  committee  would  impair  his  usefulness  to  the  section  or 
discriminate  against  others,  similarly  eng.iged.  Affiliated  members  shall  not 
be  subject  to  dues  or  assessments. 

(d)  Representative  members  who  have  been  in  good  standing  twenty 
years,  or  members  who  have  served  as  chairman  of  the  section  may  become 
candidates  for  life  membership  on  the  recommendation  of  the  general 
committee.  The  names  of  such  members  shall  be  referred  to  the  section 
in  convention  for  election  by  written  or  printed  ballot  at  any  regular 
meeting  of  the  section  and  five  dissenting  votes  shall   reject. 

(e)  Those  persons,  active  or  representative  members,  who  have  been 
in  good  standing  in  either  the  Master  Car  Builders"  Association  or  the 
American  Railway  Master  Mechanics"  Association  for  twenty  years,  or 
members  who  have  served  as  president  of  either  association  or  as  chairman 


of  the  section  may  also  become  candidates  for  life  membership.  Those 
now  carried  by  the  Master  Car  Builders'  Association  as  life  members 
or  by  the  American  Railway  Master  Mechanics'  Association  as  honorary 
members  will    be  continued  as   life  members  of    Section   Three — Mechanical. 

Z;  (a)  In  addition  to  the  chairman,  vice  chairman  and  the  general 
committee  of  the  section,  a  nominating  committee  shall  be   elected. 

(b)  The  general  committee  shall  consist  of  sixteen  elected  members, 
including  the  chairman  and  the  vice-chairman  of  the  section,  and,  in  addi- 
tion, during  the  period  of  federal  control,  of  three  representatives  of  the 
United  States  Railroad  Administration  to  be  designated  by  the  director  of 
the  Division  of  Operation.  The  elected  members  during  federal  control  shall 
consist  of  two  representatives  from  each  region  and  two  representing  the 
Canadian  railroads. 

3.  The  duties  of  all  officers  shall  be  such  as  shall  pertain  to  their 
offices  or  as  may  be  delegated  to  them  by  the  geperal  committee  of  the 
section. 

4.  (a)  The  general  committee  shall  exercise  general  supervision  over 
the  interests  and  affairs  of  the  section,  call,  prepare  for  and  conduct 
general  conventions. 

(b)  The  general  committee  shall  exercise  such  supervision  over  the 
standards,  recommended  practice,  or  rules  of  this  section  as  may  be 
necessary  to  meet  any  emergency  that  may  arise  during  the  year  in  the 
conduct  of  the  affairs  of  the  section. 

(c)  It  shall  make  a  report  at  each  convention  which  shall  cover  the 
action  it  has  taken  on  such  general  or  emergent  supervision  and  make 
such  recommendations  as  it  may  deem  necessary  on  questions  of  importance 
to   the    section. 

(d)  The  general  committee  shall  select  and  appoint  the  members  of 
the  several  standing  committees  and  of  such  special  committees  as  may  be 
found  necessary  from  time  to  time  for  conducting  the  business  of  the 
section  and  for  investigating  such  matters  as  may  be  referred  to  the  section 
or  the  committee  may  deem  expedient  to  carry  out  the  purpose  of  the 
section.  It  shall  make  appointments  to  the  membership  of  any  of  the 
committees   that    may    be   necessary    to    fill    any    vacancies    which    may   occur. 

fe)  The  general  committee  shall  receive,  examine  and  approve  before 
public  reading  all  communications,  papers  and  reports  and  it  shall  decide 
what  portion  of  the  reports,  papers  and  drawings  shall  be  submitted  to  each 
convention  and  what  p(.)rtion  shall  be  printed  in  the  annual  report.  It 
shall  also  determine  which,  if  any,  of  the  subjects  presented  at  the  con- 
vention or  by  members  shall  be  referred  to  the  executive  committee  of  the 
assnciation. 

(f)  The  general  committee  shall  ofifer  to  the  convention  the  names  of 
ten  representative  members  not  officers  of  the  section  as  candidates  for  the 
committee  on   nominations. 

(g)  The  general  committee  may  call  special  meetings  of  the  section  to 
be  held  not  less  than  thirty  days  after  the  notice  thereof  has  been  mailed 
to   each  member  of  the  section. 

(h)  Nine  members  of  the  general  committee  shall  constitute  a  quorum 
for  the  transaction    of  business. 

5.  (a)  It  shall  be  the  duty  of  the  committee  on  nominations  to  offer 
to  the  convention  the  name  of  one  representative  member  as  a  candidate 
t.Tr  chairman  and  one  for  vice-chairman,  and  the  names  of  seven  repre- 
sentative members  as  candidates    for  the    general  committee. 

(b)  When  twenty  or  more  members  desire  to  propose  the  name  of  a 
member  for  any  office,  in  addition  to  the  names  suggested  by  the  com- 
mittee on  nominations,  the  secretary  shall  place  the  name  or  names  of 
such  persons  for  said  office  on  the  printed  ballot,  making  a  statement  to 
the  effect  that  such  name  or  names  has  been  proposed  by  a  certain  number 
of  members. 

6.  (a)  It  shall  be  the  duty  of  the  secretary  to  issue  a  circular  annually, 
intimating  the  date  and  place  when  and  where  candidates  may  be  examined 
for  the  scholarships   of  the  section. 

(b)  Acceptable  candidates  for  the  scholarship  shall  be  first,  sons  of 
members  or  of   deceased  members  of  the  section. 

If  there  is  not  a  sufficient  number  of  such  applicants  for  the  June 
examination,  then  applications  will  be  received  from  other  railroad  em- 
ployees or  the  sons  of  other  railroad  employees  for  the  fall  examination. 
The  secretary  shall  issue  a  proper  circular  in  this  case  as  before.  In 
extending  the  privilege  outside  of  the  families  of  members,  preference  shall 
be  given  to  employees  or  the  sons  of  employees  or  the  sons  of  deceased 
employees   of  the  mechanical  departments. 

(c)  Candidates  for  these  scholarships  shall  apply  to  the  secretary  of 
this  section  and  if  found  eligible  shall  be  given  a  certificate  to  that  effect 
for  presentation  to  the  school  authorities.  This  will  entitle  the  candidate 
to  attend  the  preliminary  examination.  If  more  than  one  candidate 
passes  the  preliminary  examination,  the  applicant  passing  the  -highest 
examination  shall  be  entitled  to  the  scholarship,  the  school  authorities 
settling  the  question. 

(d)  The  successful  candidate  shall  be  required  to  take  a  course  pre- 
scribed by  the  general  committee. 

7.  (a)  The  officers,  excepting  as  otherwise  herein  provided,  shall  be 
elected  at  the  regular  meeting  of  the  section  held  in  June  of  each  year 
and  the  election   shall  not  be  postponed  except    by   unanimous  consent. 

(b)  The  chairman  and  the  vice-chairman  of  the  section  shall  be  elected 
by  written  or  printed  ballots  alternately  every  second  year,  the  candidate 
receiving  a  majority  of  the  votes  cast  shall  be  declared  elected  and  shall 
hold  office  for  two  years  or  until  his  successor  shall  be  elected. 

(c)  Members  of  the  general  committee  and  the  committee  on  nomina- 
tions shall  be  elected  by  written  or  printed  ballots.  Seven  members  of 
the   general   committee   will    be   elected   at    each    regular    session   to  serve    for 
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two  years.      Five  members  of  the  committee  on  nominations  will  be  elected 
annually. 

fd)  In  the  election  of  menibers  of  the  general  committee  and  the  com- 
mittee on   nominations  each   representative   member  is   entitled  to    one   vote. 

8.  (b)  At  the  first  session  of  the  annual  meeting  the  report  of  the 
committee  on  nominations  announcing  the  names  of  the  nominees  for 
officers  and  the  general  committee  of  the  section  shall  be  read.  Elections 
shall  not  be  held  before  the  day  after  such  announcement  except  by 
unanimous  consent.  Votes  may  be  cast  for  ?,ny  member  eligible  to  serve 
as  chairman,  vice-chairman,  members  of  general  committee  or  members  of 
committee   on  nominations  by  adding  the  name  to   the  printed  ballot. 

(b)  In  all  ballots  for  chairman,  vice-chairman,  members  of  general 
committee  and  committee  on  nominations  or  for  affiliated  or  life  mem- 
bers at  the  meetings  of  the  section,  the  following  form  of  voting  shall 
be  adhered  to;  An  envelope  shall  be  provided  on  which  there  shall  be  a 
blank  space  for  the  name  of  the  railroad,  and  the  name  of  the  official 
voting;  smaller  envelopes  shall  be  provided  on  which  shall  be  printed  the 
words  "For  Officers,"  "For  Members  General  Committee."  "For  Members 
Committee  on  Nominations,"  "For  Affiliated  and  Life  Membership,"  and 
otherwise  unmarked.  In  these  envelopes  tlie  ballots  shrill  be  placed  by 
those  voting  them  and  they  shall  then  be  placed  within  the  larger  envelope 
and  presented  to  the  general  tellers.  When  a  ballot  is  to  be  taken  the 
chairman  M'ill  announce  the  names  of  all  required  tellers.  Three  general 
tellers  shall  have  charge  of  receiving  and  recording  the  ballols  cast.  When 
all  ballots  have  been  cast  lhese  tellers  will  announce  that  the  polls  are 
closed.  They  shall  then  remove  the  smaller  envelopes,  count  and  an- 
nounce the  vote  for  ofifiters  and  shall  deliver  the  envelopes  marked  "For 
General  Committee"  to  two  tellers,  who  shall  count  and  announce  to  the 
general  tellers  the  vote  for  general  committee  and  those  marked  "For 
Committee  on  Nominations"  to  two  tellers  who  shall  count  and  announce 
to  the  general  tellers  the  vote  for  the  committee  on  nominations,  and  those 
maiked  "For  Affiliated  and  Life  Members"  to  two  tellers  who  shall  count 
and  announce  to  the  general  tellers  the  vote  for  affiliated  and  life  mem- 
bership. 

(c)  The  general  tellers  shall  record  and  announce  the  total  number  of 
votes  cast,  the  result  of  the  vote,  and  shall  be  the  judges  of  eligibility  of 
any  ballot  presented. 

(d)  When  a  ballot  for  officers  or  membership  on  committees  shall  be 
announced  as  having  eventuated  in  a  tie  vote,  or  he  otherwise  undecided, 
upon  such  announcement  the  final  result  shall  be  determined  by  the 
majority  of  the  members  present. 

9.  (a)  Unless  otherwise  provided  herein,  a  vote  in  the  session  of  the 
section  may  be  taken  fit-a  voce,  by  arising,  or  by  written  or  printed  ballot 
in  any  of  which  only  representative  members  and  representatives  of  the 
United  States  Railroad  Administration  shall  participate.  Letter  ballots 
may  be  ordered  t'"-  be  taken  in  such  manner  and  under  such  conditions  as 
the  section  may  by  resolution  from  time  to  time  or  the  general  committee 
may    direct- 

(b)  Printed  ballots  for  use  in  the  election  of  officers,  members  of  the 
general  committee  and  the  committee  on  nominations,  and  for  affiliated 
and  life  memberships  to  be  of  the  form  as  prepared  by  the  committee  on 
nominations. 

10.  (a)  At  each  annual  meeting,  the  chairman  shall  appoint  a  com- 
mittee on  subjects  whose  duty  it  shall  be  to  report  at  the  next  annual 
meeting  subjects  for  investigation  and  discussion,  and  if  the  subjects 
are  approved  by  the  section,  the  general  committee  as  hereinafter  provided, 
shall  appoint  con.mittees  to  renort  on  them.  It  shall  also  be  the  duty 
of  the  committee  on  subjects  to  receive  from  mimbers  questions  for  dis- 
cussion during  the  time  set  apart  for  that  purpose.  That  commitee  shall 
determine  whether  such  questions  are  suitable  ones  for  discussion,  and  if 
so,    it  shall   report  them   to   the   Fection. 

(b)  When  the  committee  on  subjects  has  reported  and  the  section 
approved  of  subjects  for  investigation,  the  general  committee  shall  appoint 
individuals  or  special  committees  to  investigate  and  report  on  any  subject 
which  a  majority  of  the  members  present  may  approve;  or  individual  papers 
may  be  presented  to  the  section  after  approval  by  the  general  committee. 
Papers  and  reports  shall  be  presented  by  abstracts,  which  shall  not  occupy 
more  than  ten  minutes  in  the  reading  unless  otherwise  ordered  by  the 
section. 

(c)  Any  proposition  recommending  the  adoption  of  standard  construc- 
tion or  practice  shall  be  in  writing  and  be  accompanied  by  drawings,  if 
the  latter  are  necessary  for  a  clear  understanding  of  the  subject.  Such 
proposition  shall  then  be  submitted  to  the  section  for  discussion,  after 
which  a  vote  shall  be  taken  to  decide  whether  the  proposition  shall  be 
submitted  for  decision  by  letter  ballot  to  all  the  members  entitled  to  vote. 
If  decided  in  the  affirmative,  the  secretary  within  two  months  from  the 
time  the  vote  of  the  section  is  taken  on  such  measure,  shall  send  by  mail 
to  each  member  a  blank  ballot,  and  a  copy  of  the  proposed  recommenda- 
tion, with  a  report,  to  he  approved  by  the  general  committee  of  the  dis- 
cussion thereon;  such  ballot  to  be  returned  to  the  secr«tary.  who  will 
count  all  the  ballots  received  within  thirty  days  from  the  date  they  were 
sent  to  the  members,  and  he  shall  then  announce  the  vote  in  such 
manner  as  the  general  committee  may  prescribe.  Any  recommendation 
securing  two-thirds  of  the  votes  cast  shall  be  adopted  by  the  section. 

M)  All  reports,  resolutions  and  recommendations  involving  the  use,  or 
proposed  use,  by  railroads,  of  any  device  or  process  which  forms  the 
subject  matter  of  any  existing  patent,  shall  first  be  submitted  to  the  general 
committee,  and  shall  be  submitted  to  the  section  only  by  the  general 
committee. 

U.  (a)  The  regular  annual  meeting  of  the  section  shall  be  held  in 
June"  of  each  year.  The  dates  of  such  meeting  shall  be  fixed  by  the  general 
committee. 

t,b)  The  regular  hours  of  session  shall  be  arranged  by  the  general 
committte  and  published  on  the  program   for  each  meeting. 

(c)  The  place  for  each  annual  meeting  shall  be  fixed  at  least  four 
months  before  the  annua]  meeting  hy  the  general  committee. 

(d)  At  any  regular  meeting  thirly  or  more  members  entitled  to  a  vote 
shall    constitute   a  (|Uoruiii. 


(e)  The  business  of  the  meetings  of  the  section  shall,  unless  otherwise 
ordered  by  a  vote,  proceed  in  the  following  manner: 

1.  Address  by   the  chairman. 

2.  .^cting  en   the  minutes  of  the  lest  meeting, 

3.  Report    of   secretary. 

4.  Appointment   of   resolutions    and   other  committees. 

5.  Unfinished  business. 

6.  New    business. 

7.  Reports  of  committees. 

8.  Reading  and  discussing  questions  propounded  by  members. 

9.  Routine   and   miscellaneous  business. 

10.  Election   of   officers, 

1 1.  Adjournment. 

12.  The  revision  of  the  rules  of  interchange  shall  be  the  special  order 
of  business  at  10:00  a.  m.  on  the  second  day  of  each  annual  convention, 
unless  otherwise  ordered. 

13.  Utiless  otherwise  ordered,  the  discussion  of  questions  proposed  by 
members  shall  be  the  special  order  at  12:00  noon  of  each  day  of  the  annual 
meeting. 

14.  The  votes  of  a  majority  of  the  members  present  shall  be  required 
to  decide  any  quesliyn.  motion  or  resohitioii  which  shall  come  before  the 
section,  unless  otherwise  ordered.  Matters  upon  which  authoritative 
action  is  required  after  approval  by  the  section  shall  be  submitted  to  the 
executive   committee    of   the   association,    through   the   general    secretary. 

15.  (a)  The  reports  of  all  committees  must  he  in  the  office  of  the 
secretary  not  later  than  April  1  in  order  that  the  same  can  be  printed 
and  advance  copies  issued  30  days  prior  to  the  opening  date  of  the  con- 
vention. 

(b)  Committee  reports  which  do  not  reach  the  secretary  as  provided 
for  in  paragraph  (a)  will  be  referred  to  the  general  committee  to  decide 
whether  the    report   shall  be  submitted  to   the    convention. 

(c)  An  abstract  of  the  report  of  each  committee  will  be  read  to  the 
convention,  together  with  whatever  additional  data  may  have  been  ac- 
cumulated   after    the    publication    of    the    reports. 

(d)  The  members  of  committees  who  may  individually  or  collectively 
submit  a  minority  rei)ort  must  prepare  the  same  so  that  it  can  be  issued 
with  the  report  of  the  majority  to  substitute  for  the  majority  report  in 
the   event  the   section   shall   so    decide. 

(e)  Each  member  of  a  committee  must  approve  either  the  majority  or 
a  minority    report. 

16.  These  rules  of  order  may  be  amended  at  any  regular  meeting  by  a 
two-thirds  vote  of  the  members  present  provided  that  written  notice  of 
the  proposed  amendment  has  been  given  by  the  general  committee  at  least 
four   months   before. 

REPORTS    OF    COMMITTEES 

Thirt>'-one  committees  will  report  at  the  convention.  The 
first  20,  ordinarily  considered  as  Master  Car  Builders' 
committees,  will  report  from  June  18  to  June  20,  and  11 
committees  which  would  be  considered  strictly  as  committees 
of  the  Master  Mechanics'  Association  will  report  from  the 
period  of  June  23  to  June  25.  The  election  of  officers  will 
take  place  on  Saturday,  June  21.  The  list  of  committees 
is  as  follows: 

June     IS-JO.     1919,     Inclusive. 

1.  Arbitration,  J,  J.  Hennessey  (C.  M.  &  St.  P.),  chairman. 

2.  Standards   and    Recommended    Practice    (M.    C.    B.),  T,    H.   Goodnow 

(C.    &    N.    W.).    chairman. 

3.  Train   Brake  and  Signal   Equipment,  T,  L.  Burton    (N.  Y.  C),  chair- 

man. 

4.  Brake  Shoes  and  Brake  Beam  Ei|uipment,   B.    E.    M'ilner    (N.   Y.  C), 

chairman. 

5.  Couplers,  R.  L.  Kleine  (Pennsylvania),  chairman. 

6.  Loading  Rules,  J.  J.   Burch   (N.  &  VV.),  chairman. 

7.  Car    Wheels,    W.    C.    A.    Henry    (Pennsylvania    Lines    West),    chair- 

m.Tn, 

8.  Safety   Appliances,    C.    E.    Chambers    (U.    S.    R.    A.),    chairman. 

9.  Car    Construction,    W.    F.    Kcisel    (Pennsylvania),   chairman. 

10     Specifications    and    Tests    for    Materials    (M,    C.    B.),    F.    M.    Waring 
(  Pennsylvania) ,    chairman. 

11.  Car  Trucks,  J.  T.  Wallis   (Pennsylvania),   chairman. 

12.  Prices    for    Labor    and     Material,     P.    F.     Smith,    Jr.     (Pennsylvania 

Lines  West),  chairman. 

13.  Train    Lighting   and    Equipment,   J.    R.    Sloan    (Pennsylvania),    chair- 

man. 

14.  Nominations,    F.    W.    Brazier    CN.   Y.    C),   chairman. 

15.  Tank   Cars.  A.    W.   Gibbs    (Pennsylvania),    chairman. 

16.  Draft  Gears.   R.   L.   Kleine    (Pennsylvania),  chairman. 

17.  Welding     Truck     Side     Frames,     Bolsters    and    Arch     Bars.     W.     O. 

Thompson    (N.    Y.    C),   chairman. 

18.  Standard    Blocking    for    Cradles    of    Car    Dumping    Machines,    James 

McMullen    (Erie),    chairman. 

19.  Revision    of    Passenger    Car    Rules    of    Interchange,    H,    H.    Harvey 

(C.    B.  &  Q.).  chairman. 

20.  Depreciation   for  Freight  Cars,  M.  K.  Barnum    (B.   &  O.),  chairman. 

June    23-25,    1919,    Inclusive. 

21.  Standards    and     Recommended    Practice     (A.     R.     M.     M.),     W.     E. 

Dunham    (C.  &  N.  W.),   chairman. 

22.  Mechanical  Stokers,  A.   Kearney    (N.   &  W.),  chairman. 

23.  Fuel     Economy    and    Smoke    Prevention,    William     Schlafge     (Erie), 

chairman. 


April,  1919 


RAILWAY     MECHANICAL     ENGINEER 


187 


24.  Powdered   Coal,    C.    H.    Hogan    (N.    Y.    C).    chairman. 

25.  Specifications  and  Tests  (or  Materials  (A.  R.  M.  M.).  F«  M.  Waring 

(Pennsylvania),    chairman, 

26.  Design  and  Maintenance  of  Locomotive  Boilers,  C.  E.  Fuller  (Union 

Pacifit ),    cli airman. 

27.  Locomotive  Headlights,   H.  T.   Bentley    (C.   &  N.  W,),   chairman. 


26.      Superheater  Locomotives,  W.  J.  Tollerton   (C,  R.  L  &  P.),  chairman, 
29.     Design,  Maintenance  and  Operation  of  Electric  Rolling  Stock,  C.  H. 

Quereau   (N.   Y,   C),  chairman. 
JO.      Train    Resistance    and    Tonnage    Rating,    O.    P.    Reese    (Pennsylvania 

Lines    West),    chairman. 
31.      Subjects,  M.  K.   Barnum   (B.  &  Oj,  chairman. 


Standard  2-8-8-2  Type  Locomotives 

First     of     Government     Order    for    Over    100    of 
These  Engines  Delivered  to  the  Norfolk  &  Western 


THE  first  order  of  1,025  locomotives  placed  by  the 
United  States  Railroad  Administration  included  an 
order  of  20  heavy  (2-8-8-2)  standard  Mallets.  This 
was  later  increased  to  over  100,  65  to  be  built  by  the  Ameri- 
can Locomotive  Company  and  41  by  the  Baldwin  Locomotive 
Works.  The  American  Locomotive  Company  has  within  the 
past  month  made  the  first  delivery  of  these  locomotives. 
While  they  were  scheduled  and  lettered  for  the  Virginian 
Railway  they  have  been  assigned  for  duty  on  the  Norfolk 
&  Western.  These  engines  are  the  largest  of  the  standard 
locomotives  built  for  the  Railroad  Administration  and  rep- 
resent the  limit  to  which  a  Icxromotive  can  be  built  to  come 
within  the  maximum  clearance  limitations  set  by  the  Railroad 
Administration  (15  ft.  9  in.  high  and  10  ft.  9  in.  over  cylin- 
ders). These  locomotives  are  smaller  than  those  which  can 
be  used  on  the  Virginian  Railway,  as  evidenced  by  the 
2-10-10-2  type  Mallet  locomotives  which  were  recently  built 
for  that  road  by  the  Americ;in  Locomotive  Company.  These 
latter  engines  have  a  width  clearance  of  12  ft.  and  a  height 
clearance  of  16  ft.  IjA  in.  On  the  otlier  hand,  the  clearance 
limitations  of  these  standard  engines  compare  ver\-  favor- 
ably with  the  2-8-8-2  Mallets  recently  built  by  the  Norfolk 


locomotive  and  those  of  the  Norfolk  &  Western  compare  very 
favorably.  However,  tlie  Norfolk  &  Western  design  provides 
about  200  sq.  ft.  more  heating  surface  and  about  35  sq.  ft. 

Table  of  Comparison  of  2-8-8-2  TypE  Locomotives 

Name    of    road LT.  S.  Std.  Norfolk  &  Western 

Western  Maryland 

When    built    1919  1918  1915 

Tractive    effort,    compound,    lb 106.000  104.300  106.000 

Weight,    total,    lb 531,000  535,000  495,000 

Weight  on  drivers,  lb 57  56  52 

Diameter   of    drivers,    in 478,000  472,000  445,000 

Cylinders,    diameter   and    stroke,    in..  25  and  39  24^  and  38  26  and  40 

by  32  by  32  by  30 

Steam  pressure,  lb.,   per  sq,    in 240  230  210 

Total    heating  surface,   sq.    ft 6,120  6,316  5,669- 

Superheater  heating  surface,  sq.   ft..  1,475  1,510  1,264 

Grate   area,   sij.    ft t96  96  80 

Weight    on   drivers   -r-    tractive    effort 

(compound)     4.7  4.5  4,2> 

Tractive    effort     X     diameter     drivers 

~   equivalent  heating  surface* 695.  680.6  726. J. 

Equivalent  heating  surface*   -f-   grate 

area     86.6  89.4  94,9' 

"Equivalent   heating  surface    =   total   evaporative   heating   surface    4-    l.S 
times  the  superheating  surface. 

TGaines  combustion  chamber  is  used  on  this  locomotive. 

greater  superheating  surface.  While  these  two  engines  are 
very   nearly   alike   in   proportions,   they   are   of  an  entirely 
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&  Western  to  that  company's  own  design.  Being  limited  by 
these  clearance  restrictions  a  very  careful  design  had  to  be 
made  to  provide  a  locomotive  of  the  power  required. 

In  the  matter  of  power  these  standard  engines  may  be 
compared  with  locomotives  of  similar  wheel  arrangement 
built  by  the  Norfolk  &  Western  in  its  own  shops,  and  for 
the  Western  Maryland  by  the  Lima  Locomotive  Company. 
A  table  comparing  the  principal  dimensions  of  tliese  two 
locomotives  is  included.  A  description  of  the  Norfolk  & 
Western  locomotive  was  published  in  the  Railway  Mechanical 
Engineer  of  August,  1918,  page  445.  From  this  table  of 
comparison  it  will  be  seen  that  the  standard  locomotive  is 
6,000  lb.  heavier  than  that  built  liy  the  Norfolk  &  Western, 
and  3,300  lb.  heavier  than  that  built  for  the  Western  Mary- 
land. The  working  pressure  on  the  standard  locomotive  is 
also  10  lb.  greater  than  that  of  the  Norfolk  &  Western  loco- 
motive and  30  lb.  higher  than  that  used  on  the  Western  Mary- 
land  locomotive.      The   boiler  proportions   of  the   standard 


different  class  as  far  as  the  construction  details  are  concerned, 
which  will  necessitate  a  different  line  of  repair  parts  and 
illustrates  one  of  chief  objections  to  standardization. 

The  standard  2-8-8-2  Mallet  locomotive  has  a  total  engine 
weight  of  531,000  lb.,  of  which  28,000  lb.  is  on  the  leading 
truck,  237,000  lb.  on  the  front  or  low  pressure  unit,  241,000 
lb.  on  the  high  pressure  unit  and  25,000  lb.  on  the  trailing 
truck.  It  is  built  for  a  permissible  axle  load  of  60,000  lb!t 
which  is  the  same  limit  prescribed  for  the  standard'  2-6-6-2 
locomotive.  The  cylinders  are  25  in.  and  39  in.  by  32  in., 
and  a  working  pressure  of  240  lb.  is  carried  on  the  boiler' 
The  distribution  of  the  weights  amongst  the  various  drivers 
is  shown  in  the  weight  diagram,  which  was  prepared  by  F.  P. 
Pfahler,  chief  mechanical  engineer  of  the  Mechanical  De- 
partment, United  States  Railroad  Administration  The 
clearance  diagram,  also  prepared  bv  Mr.  Pfahler,  is  included 
in  the  illustrations. 

The  boiler  of  the.se  locomotives  has  an  outside  diameter 
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at  the  first  ring  of  98  in.  It  is  of  the  straight  barrel  type 
and  has  shell  plates  1  1/16  in.  thick.  The  dome  is  located 
on  the  third  course  and  on  account  of  the  clearance  limita- 
tion is  only  nine  inches  high.  The  boiler  is  equipped  with 
a  Gaines  combustion  chamber.  The  length  of  tubes  is  24 
ft.  There  are  274  2]4-in.  tubes  and  53  5J/2-in.  flues,  which 
are  of  No.  8  gage,  being  one  gage  heavier  than  the  general 
standard  practice  in  the  construction  of  Mallet  locomotives, 
due  to  the  fact  that  a  working  pressure  of  240  lb.  is  carried 
on  the  boiler.  The  firebox  is  170J^  in.  by  96 14  in.,  having 
an  effective  grate  area  of  96.2  sq.  ft.  The  firebox  sheets  are  }i 
in.  thick  and  the  back  tulie  sheet  is  54  in.  thick.     The  tube 


Clearance    Diagram 

spacing  is  similar  to  that  used  on  the  standard  2-6-6-2  type 
Mallets. 

The  frames  for  these  locomotives  are  6  in.  in  width,  the 
same  as  for  the  2-6-6-2  locomotives  and  are  6^  in.  deep 
over  the  pedestals,  having  a  minimum  thickness  of  5J/2  in. 
The  lower  rails  are  4}4  in.  deep,  with  a  minimum  thickness 
of  4  in.  The  frames  for  the  high  and  low  pressure  engines 
are  connected  with  the  Baldwin  type  of  frame  hinged  cast- 
ing. From  the  standpoint  of  design  they  are,  with  the  ex- 
ception    of    differences     in     dimensions,     practically    exact 


locomotives  the  valves  and  cylinders  are  bushed  with  Hunt- 
Spiller  gun  iron.  Both  cylinders  are  spaced  84  in.  between 
centers,  whereas  in  the  lighter  Mallets  the  spacing  is  85  in. 
As  in  the  case  of  the  2-6-6-2  Mallet  the  Mellin  type  of 
by-pass  and  intercepting  valve  is  used  to  control  the  simpling 
and  compounding  of  the  locomotive. 

In  tlie  matter  of  general  design  the  crosshead  for  the 
2-8-8-2  locomotive  is  the  same  as  that  of  all  standard  loco- 
motives. The  dimensions  are  also  practically  the  same, 
with  the  exception  of  the  piston  fit,  the  diameter  of  the 
boss  in  the  body  of  the  crosshead  being  made  eight  inches 
instead  of  seven,  on  account  of  the  he?vier  piston  rod,  which 
is  4J4  in.  in  diameter  for  the  2-8-8-2  locomotive  and  3% 
in.  in  diameter  for  the  2-6-6-2  locomotive.  The  pistons 
have  a  dished  section  and  those  for  the  high  pressure  cylin- 
ders are  interchangeable  with  those  used  on  the  light  stan- 
dard Pacific  and  the  eight-wheel  switchers.  The  specifi- 
cations require  that  they  be  made  of  rolled  steel  or  cast 
steel.  They  are  provided  with  packing  rings  of  Hunt-Spiller 
gun  iron.  The  pistons  for  tlie  low  pressure  cylinders  are, 
of  course,  not  interchangeable  with  any  others  used  on  the 
standard  locomotives,  although  they  are  of  the  same  general 
standard  design.  They  are  made  of  cast  steel  and  are  of 
dished  section,  having,  as  in  the  case  of  the  high  pressure 
cylinders,  two  packing  rings  of  Hunt-Spiller  gun  iron.  The 
piston  rods  for  both  the  high  and  low  pressure  units  of  the 
heavy  Mallet  type  locomotive  are  4)4  in.  in  diameter. 
Paxton-Mitchell  piston  and  valve  rod  packing  is  used  on 
these  locomotives. 

The  main  rods  of  both  the  high  and  low  pressure  cylinders 
are  precisely  the  same.  They  are  118  in.  long  from  center 
to  center  and  are  of  I-section,  being  3  in.  wide  and  6  in. 
deep,  with  IJ^-in.  flanges  and  a  j4-in.  web.  They  are  of 
the  same  design  as  the  main  rods  used  on  the  2-6-6-2 
standard  locomotive,  the  only  difference  being  that  they  are 
one  inch  longer  between  centers  and  the  flange  is  ^  in. 
deeper.  Thus  it  will  be  seen  that  rods  for  both  these  loco- 
motives can  be  manufactured  from  exactly  the  same  size 
of  stock  material.  The  design  of  the  strap  end  is  exactly 
the  same,  the  only  difference  being  that  the  rods  for  the 
2-8-8-2  type  are  a  little  heavier  than  for  the  2-6-6-2  type 
locomotive. 

Among  the  interchangeable  details  of  these  locomotives 
may  be  mentioned  the  dump  grate  rigging,  which  is  the 
same  as  that  used  on  the  light  and  heavy  Santa  Fe  locomo- 
tives; the  pilot,  which  is  standard  for  all  except  the  switch- 
ers; tires,  which  are  common  to  the  2-6-6-2  and  the  light 
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duplicates    of   the    frames   built    for   the    standard    2-6-6-2 
locomotive. 

As  in  the  case  of  the  2-6-6-2  standard  locomotive,  both 
the  high  and  low  pressure  cylinders  are  provided  with  piston 
valves.  A  larger  diameter  of  valve  is  used,  however,  it  being 
14  in.  The  travel  of  the  valve  for  the  high  pressure  cyl- 
inders is  6 J/  in.  and  it  is  given  a  lap  of  1  in.,  a  lead  of  lA 
in.  and  an  exhaust  clearance  of  J4  in-  In  the  low  pressure 
cylinders  the  valve  is  double  ported  and  has  a  travel  of  6 
in.  with  a  lap  of  \y%  in.,  a  lead  of  3/16  in.  and  an  exhaust 
clearance  of  7/16   in.     As  in  the  case  of  all  the  standard 


Santa  Fe;  and  engine  truck  and  trailer  axles,  which  are 
coimnon  to  all  of  the  standard  locomotives.  The  engine 
truck  box  is  the  same  as  that  used  on  both  designs  of 
Mikado  and  Santa  Fe  and  the  2-6-6-2.  The  front  bumper 
is  the  same  as  that  used  on  all  except  the  switchers  and  the 
frame  pedestal  shoe,  wedge,  and  wedge  bolt  are  the  same 
on  all  locomotives  except  the  switchers.  In  addition  to  this 
there  are  many  other  details  which  are  interchangeable  with 
the  2-6-6-2  type. 

The  specialties  used  on  these  locomotives  as  well  as  on 
the  other  standard  engines  were  enumerated  on  page  137  of 
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the  March,  1919,  issue  of  the  Railway  Mechanical  Engineer. 
The  following  is  a  list  of  the  general  dimensions  of  these 
locomotives  with  the  principal  data: 

GcHfral  Data 

Gage    4   ft.   8J4    in. 

Service     Freight 

Fuel      .  .    Bit.  coal 

Tractive     effort     (compounds 101,300  lb. 

Tractive    effort     (simple) 121,600  lb. 

Weight    in    working    order 531,000  lb. 

Weight     on     drivers 478.000  lb. 

Weight    on    leading   truck 28,000  lb. 

Weight    on    trailing   truck 25,000  lb. 

Weight  of  engine  and  tender  in  working  order 740,100  lb. 

Wheel    base,    driving 42  ft.    1   in. 

Wheel    base,     rigid IS   ft.   6  in. 

Wheel    base,    total 57   ft.  4  in. 

Wheel    base,    engine    and    tender 93  ft.   3  in. 

Ratios 

Weight  on  drivers   -=r   tractive   effort    (simple) 3.93 

Total   weight    -^    tractive   effort    (simple) 4.37 

Tractive  effort    (compound)    X    diam.   drivers   -^   equivalent  heating 

surfpce*     695.0 

Equivalent  heating  surface*    -^    grate  area 86.6 

Firebox  heating  surface   -^   equivalent  heating  surface,*  per  cent....        5.2 

Weight   on    drivers    -i-    equivalent    heating    surface* 57.5 

Total  weight  -¥-  equivalent  beating  surface' 63.8 

Volume    equivalent,    simple  cylinders,    cu.    ft 22.2 

Equivalent  heating  surface*  -^   vol.   cylinders 375.0 

Grate  area    -^    vol.    cylinders 4.33 

Cylinders 

Kind      Compound 

Diameter  and  stroke 25  in.  and  39  in.  by  32  in. 

Valves 

Kind      Piston 

Diameter    14    in. 

Wheels 

Driving,    diameter    over    tires 57  in. 

Driving  journals,    diameter   and   length U   in.  by   13  in. 

Engine    truck    wheels,    diameter _ 30  in. 

Engine     truck,     journals 6J4   in.  by   12  in. 

Trailing    truck    wheels,    diameter .30  in. 

Trailing    truck,    journals 6}4  in.  by  12  in. 

Boiler 

Style    Straight    top 

Working  pressure   240  lb.   per  sq.   in. 

Outside   diameter   oi    first  ring -98  m. 

Firebox,   length    and    width 170J/&    in.    by    96J4  in. 

Firebox     plates,     thickness H  i°- 

Firebox,    water    space 5  in. 

Tubes,    number   and    outside    diameter 274 — 2;4   J"- 

Flues,    number   and   outside   diameter 53 — 5}^   in. 

Tubes   and    flues,    lengtb 24   ft. 

Heating     surface,     tubes 3,860  sq.   ft. 

Healing    surface,    flues 1.825  sq.  ft. 

Heating    surface,    firebox 435  sq.   ft. 

Heating    surface,     total .6,120  sq.   ft. 

Superheater  heating  surface   i'''^     ^'^'    V" 

Equivalent    heating   surface" 8,333    sq.    ft. 

Grate    area    (with    Gaines    wall) 96  sq.   ft. 

Smokestack,    height    above    rail 15   ft.  8H    in- 
Center  oJ    boiler    above    rail 10  ft.  4  in. 

Tender 

'fank  Water     bottom 

Frame     Cast     steel 

Weight      209,100  lb. 

Wheels,     diameter      ••}^  'n- 

Water    capacity     12,000  gal. 

Coal    capacity     16  tons 

-Equivalent   heating    surface    =    total    evaporative   heating    surface    +    1.5 
times  the  superheating  surface. 


CO-OPERATION 

BY  FRANK  McMANAMY 
Assiatam  Director.  Division  of  Operations.  U.  S.  Railroad  Administration 

It  has  been  generally  understood  that  the  government 
assumed  control  of  the  railroads  because  of  the  necessity 
of  increasing  their  efficiency  and  operating  them  in  such 
a  manner  that  the  necessary  transportation  would  be  pro- 
vided to  enable  the  country  to  successfully  conduct  the  war 
against  what  had  come  to  be  recognized  as  the  enemy  of 
civilization. 

It  had  been  demonstrated  that  under  individual  control  it 
was  not  possible  to  obtain  the  degree  of  co-operation  neces- 
sary to  bring  about  the  increased  efficiency  which  must  be 
obtained  and  that  only  by  operating  the  railroads  as  a  single 
system  under  the  direction  of  a  strong  central  organization 
could  the  transportation  needs  of  the  country  be  met. 

A  surv'ey  of  the  situation  showed  that  one  of  the  principal, 
if  not  the  principal,  needs  was  to  improve  the  condition  of 
motive  power  and  rolling  stock. 

Greater  efficiency  in  this  respect  could  only  be  secured  by 
greater  efforts  and  closer  co-operation  of  the  army  of  the 
railroad  shop  employees,  because  with  the  urgent  demands 


for  men  for  militat)'  service  and  for  munition  factories  it 
was  not  possible  to  increase  the  forces  in  proportion  to  the 
increased  work.  The  results  of  the  past  year  show  that  in- 
creased efforts  and  better  co-operation  was  secured  to  an  ex- 
tent hitherto  unknown.  Personal  convenience  and  comfort 
on  the  part  of  railroad  officials  and  employees  were  alike 
disregarded.  Sundays,  holidays  and  vacations  were  im- 
known  to  most  of  the  railroad  workers  for  the  past  year  or 
more.  Every  loyal  man  was  on  the  job  24  hours  a  day  and 
seven  days  a  week,  or  as  near  it  as  was  physically  possible. 
Employees'  contracts  were  temporarily  modified  with  re- 
spect to  shop  hours  and  to  promotions  and  suggestions  or 
requests  of  the  Railroad  Administration  for  changes  that 
would  increase  efficiency  and  bring  about  closer  co-opera- 
tion have  been  cheerfully  and  promptly  complied  with.  As 
a  result  of  this  it  is  not  an  exaggeration  to  say  that  a  degree 
of  efficiency  in  operating  railroad  shops  was  reached  which 
has  never  before  been  attained.  The  railroad  machine  has 
been  operated  at  high  speed  and  with  full  tonnage  and  the 
shop  employees  have  provided  the  necessary  equipment. 

In  the  matter  of  furnishing  necessary  equipment  to  con- 
duct transportation  during  the  war,  the  railroad  shop  em- 
ployees have  gone  over  the  top  and  when  the  records  of  what 
they  have  accomplished  is  written  they  will  have  little  to 
regret  and  much  to  be  proud  of. 

The  war  is  now  over  and  the  problems  incident  thereto 
are  things  of  the  past.  We  have,  however,  confronting  us 
problems  equally  important  if  perhaps  not  so  urgent. 

The  principal  requirements  necessary  to  go  from  a  peace 
basis  to  a  war  basis  were,  unlimited  energy  and  unceasing 
effort.  To  change  the  shop  organization  from  a  war  basis  to 
a  peace  basis,  which  is  the  task  that  confronts  us  now,  will 
require  unlimited  patience,  tact  and  judgment.  A  degree  of 
co-operation  equal  to  that  which  has  been  exercised  during 
the  war  will  be  required.  It  will  require  the  principle  of  the 
square  deal  to  l^e  recognized  and  observed  on  all  sides  and 
it  will  require  absolute  confidence  that  the  necessary  re- 
organization will  be  worked  out  with  fairness. 

The  railroad  shop  employees  with  the  co-operation  of  the 
officials,  have  performed  a  great  service  in  their  work  during 
the  past  year,  but  it  could  not  have  been  accomplished  with- 
out complete  co-operation  and  confidence  in  those  who  were 
directing  the  work.  They  have  before  them  during  the  re- 
construction or  reorganization  period  an  opportunity  of  per- 
forming an  equally  great  service  and  if  that  is  to  l)e  success- 
fully performed  it  will  require  the  co-operation  of  all  and 
the  work  must  be  done  in  a  way  that  will  inspire  confidence. 

During  war  times  two  points  in  the  operation  of  railroads 
predominated;  namely,  safety  and  efficiency,  and  others 
where  they  in  any  way  adversely  affected  these  could  in  a 
measure  be  disregarded.  In  times  of  peace  safe  and  efficient 
service  must  be  rendered  to  the  public  at  a  cost  commensurate 
with  the  service  performed.  This,  of  course,  means  readjust- 
ments of  hours  and  reorganization  of  forces,  but  this  can  and 
should  be  done  along  reasonable  lines  with  proper  considera- 
tion for  the  rights  of  the  public  and  of  the  employees.  If 
approached  in  the  proper  spirit  and  carried  out  with  absolute 
fairness,  necessary  readjustments  can  be  made  without  fric- 
tion and  without  loss  of  efficiency. 

The  spirit  of  co-operation  and  the  desire  for  performing 
constructive  work  which  has  been  manifest  during  the  past 
year  is  a  sufficient  .guarantee  that  this  will  be  done. 


Sweepings  from  Shops. — Attention  has  often  been  called 
to  the  importance  of  combing  the  sweepin.gs  which  are  hauled 
from  the  various  shops,  roundhouses,  storehouses,  etc.,  to  the 
refuse  car  and  taken  out  along  the  line  and  dumped.  Yet 
there  is  reason  to  believe  that  there  is  much  waste  bound  to 
accrue  from  lax  methods  in  caring  for  the  sweepings  and  an 
ixcasional  inspection  and  renewal  of  instructions  is  worth 
while. — Railway  Storekeeper. 


DEPAiqHTO 


MAINTENANCE  OF  FREIGHT 
EQUIPMENT* 

BY    H.  L.   SHIPMAN 
Equipment  Inspector,  A.  T.  &  S.  F. 

During  the  past  year  the  maintenance  of  freight  cars 
has  been  influenced  by  new  conditions,  due  to  the  gen- 
eral pooling  of  equipment.  This  change  is  particularly 
noticeable  in  the  box  car.  Formerly  there  was  a  nor- 
mal percentage  of  from  35  per  cent  to  40  per  cent  of  the 
bo.x  cars  on  the  home  lines.  At  the  present  time  this  per- 
centage has  fallen  as  low  as  7  per  cent  to  12  per  cent.  Thus 
each  road  has  less  control  over  the  maintenance  standard  of 
its  own  equipment.  It  would  seem  that  some  standard  of 
maintenance  should  be  established  and  all  roads  compelled 
to  keep  all  freight  cars  on  their  lines  up  to  that  standard. 
This  percentage  should  undoubtedly  be  higher  than  the 
standard  now  maintained  by  many  of  the  smaller  railroads, 
but  some  method  should  be  devised  to  force  all  roads  to 
come  up  to  this  standard.  Unless  this  is  done,  under  present 
conditions,  the  average  standard  of  all  cars  will  fall  lower, 
and  those  roads,  which  under  normal  conditions  would 
maintain  this  standard,  will  be  helpless  to  keep  it  up. 

There  is  a  limit  to  the  maintenance  of  equipment  beyond 
which  it  is  not  practical  or  economical  to  go.  If  it  were 
possible  to  maintain  all  freight  equipment  in  100  per  cent 
condition,  it  would  not  be  economical  because  there  are 
many  commodities  that  can  be  handled  just  as  efficiently  and 
satisfactorily  in  a  car  in  fair  condition  as  in  one  in  100 
per  cent  condition.  Since  all  cars  in  service  are  continually 
wearing  out,  or  deteriorating,  all  that  can  be  hoped  for  is 
to  maintain  in  good  condition  a  sufficient  number  of  cars  to 
handle  the  commodities  that  require  a  first-class  car. 

There  are  certain  kinds  of  freight  that  require  a  box  car, 
others  a  refrigerator,  stock  car,  tank  car  or  gondola  and  other 
freight  may  be  handled  just  as  well  in  several  of  the  differ- 
ent kinds  of  freight  cars.  Some  ladings  require  the  cars  to 
be  in  first-class  condition  and  others  only  in  fair  condition. 
For  example,  a  box  car  to  handle  grain,  flour,  sugar,  or  gro- 
ceries, should  be  in  the  best  condition  possible.  The  siding 
must  be  tight,  the  roof  non-leaking,  and  the  floor  and  lining 
level  and  smooth,  so  as  not  to  chafe  or  injure  the  contents. 
Wool,  raw  cotton,  hay,  brick,  etc.,  may  be  handled  in  a  car 
in  fair  condition  without  damage.  A  leaky  roof  or  open 
siding  wijl  not  injure  these  articles,  and  they  cannot  fall 
through  cracks  in  the  flcKjr  as  would  bulk  grain.  The  only 
essential  for  cars  handling  the  last  mentioned  articles  is  that 
the  frame  work  of  the  car  be  strong  enough  to  hold  the  load 
and  that  the  trucks  and  draft  gear  be  in  gcxxi  condition. 

A  refrigerator  car  must  always  be  in  good  condition  in 
order  to  protect  its  lading,  due  to  the  fact  that  the  require- 
ment? of  this  service  are  very  rigid.  A  stock  car  should  be 
in  good  condition  in  order  to  handle  live  stock  without  dam- 
age, but  the  same  car  in  fair  condition  will  haul  barreled 
goods,  rough  lumber,  ties,  lump  coal,  and  many  other 
articles,  very  satisfactorily.     A  gondola  must  be  in  very  gcxjd 

"From  a  paper  presented  before  the  Western  Railway  Club. 


condition  to  hold  slack  coal  without  loss,  but  will  hold  lump, 
coal,  coke,  scrap  iron,  etc.,  if  in  only  fair  condition. 

On  a  typical  western  road  there  was  a  total  of  1,240,324 
car  loads  of  revenue  freight  handled  diu"ing  the  year  1917. 
This  freight  was  subdiyided  under  five  general  headings, 
namely.  Products  of  Agriculture,  Products  of  Animals,  Prod- 
ucts of  Mines,  Products  of  Forests,  and  Manufactured  and 
Miscellaneous  Articles.  The  number  of  car  loads  of  each 
of  these  classes  of  freight  was  as  follows: 

Products   01    .-agriculture 298,717 

Froducts   of   animals 172,836 

Products  of  mines 385.836 

Products   of    forests 99,301 

Manufactured  and   miscellaneous  articles 283,634 

A  close  analysis  of  this  freight  as  a  whole  shows  that  72.6 
per  cent  shouW  be  handled  in  cars  of  first-class  condition  in 
order  to  avoid  possible  loss  or  damage  due  to  the  condition 
of  the  cars;  27.4  per  cent  of  the  freight  could  be  handled 
just  as  satisfactorily  in  cars  of  fair  condition. 

An  extended  investigation  in  the  train  yard  and  in  a  large 
repair  shop  of  the  causes  of  repairs  to  freight  cars  disclosed 
the  fact  that  only  a  very  small  percentage  of  freight  car 
repairs  become  necessary  due  to  "time  and  the  elements,"  or, 
in  other  words,  rust  and  decay.  To  make  this  study,  the 
repairs  to  freight  cars  were  subdivided  into  four  general  head- 
ings representing  the  principal  parts  of  the  car,  as  body, 
draft  gear,  truck  and  air  brake  repairs.  The  investigation 
showed  that  most  of  the  repairs  required  by  the  bodies  of  these 
cars  became  necessary  due  to  time  and  the  elements,  and  the 
next  important  cause  of  repairs  in  the  body  was  .starting, 
stopping  and  switching  or  load  shift  under  shock.  The  draft 
gear  and  truck  repairs  became  necessary  chiefly  due  to  the 
starting,  stopping  and  switching  of  the  car.  Load  shift 
?auses  the  ends  of  the  car  to  be  pushed  out,  and  posts  broken 
and  the  siding  and  lining  broken.  A  very  small  percentage 
of  the  repairs  to  draft  gear  or  trucks  was  necessitated  by 
time  and  the  elements.  Nearly  all  of  the  repairs  to  draft 
gear  were  caused  by  starting,  stopping  and  switching.  The 
draft  gear  is  broken  or  weakened  by  shock  in  switching  and 
the  trucks  need  repairs  because  of  stopping,  as  well  as  shock. 
The  items  of  the  greatest  expense  in  truck  repairs  are  brake 
shoes,  brasses  and  wheels.  It  is  very  seldom  a  truck  has  a 
broken  side  frame  or  bolster.  The  air  brakes  need  repairs 
liecause  of  running  and  stopping  the  car. 

Combining  the  causes  of  repairs  of  the  several  parts  of 
the  car,  the  results  showed  that  47.2  per  cent  of  the  repairs 
to  cars  became  necessary  due  to  the  running  of  the  car,  and 
time  and  the  elements;  52.8  per  cent  of  repairs  to  cars  was 
necessitated  by  starting,  stopping  and  switching,  and  the 
loading  and  unloading  of  the  car.  The  52.8  per  cent  in 
starting,  stopping  and  switching  and  loading  and  unloading 
should  be  again  subdivided  to  show  the  repairs  due  to  the 
necessary  wear  of  starting,  stopping  and  switching  and  the 
unnecessary  wear  or  abuse  of  the  car.  The  subdivision 
shows  that  33  per  cent  of  the  repairs  would  be  eliminated  if 
no  draft  gear,  end  sills,  posts,  siding  or  lining  were  broken  by 
shock  and  no  wheels  slid  flat  or  journal  cut. 

The  next  question  to  be  considered  is  what  percentage  of 
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Per  cent 
of 

revenue  car: 
bad  order 

Two   higher    . 
Two   lower    . . 

.    8.4  ptr  cent 
.    3.0  per  cen*. 

the  freight  equipment  can  economically  be  maintained  in  first- 
class  condition.  As  mentioned  above,  72.6  per  cent  of  the 
freight  equipment  should  be  in  first-class  condition  to  carry 
the  freight  of  this  trunk  line  without  damage  or  loss  due 
to  the  condition  of  equipment.  Is  it  feasible  or  practical  to 
maintain  this  percentage  as  a  standard  of  condition? 

In  a  recent  survey  of  bad  order  cars  on  several  of  our 
Western  roads,  it  developed  that  the  higher  the  percentage 
of  revenue  cars  bad  order  on  any  line,  the  more  men  were 
employed  per  1,000  revenue  cars  on  the  line,  and  the  greater 
was  the  percentage  of  revenue  cars  that  were  repaired  each 
month.  Conversely,  the  lower  the  percentage  of  revenue  cars 
bad  order  on  the  line,  the  smaller  was  the  percentage  of  cars 
repaired  each  month.  Comparing  four  of  these  roads,  and 
averaging  tw'o  of  the  higher  and  two  of  lower  percentages,  the 
results  were  as  follows: 

Per  cent  Number  Total 

of  cars  car  men  em-       num-  Number 

repaired  to       ployed  per  ber  cars  revenue 

revenue  cars  on    1,000  rev,  repaired  cars  on 

line  per  month  cars  on  line  per  month  the  line 

1,15.4  per  cent  76.8  53,J48  43,303 

59.4  per  cent  37.7  25,909  37,443 

Very  few  roads  have  a  very  high  percentage  of  their  own 
cars  on  their  line.  The  freight  car  is  common  property  to- 
day, therefore,  it  cannot  be  supposed  that  there  is  any  very 
great  difterence  in  the  physical  condition  of  the  cars  on 
these  four  roads.  These  figures  simply  mean  that  different 
roads  have  different  standards  of  maintenance,  and  that  a 
road  with  a  high  standard  will  endeavor  to  keep  the  condi- 
tion of  freight  equipment  to  a  higher  standard  than  the 
other  road.  In  order  to  accomplish  this  end,  the  one  road 
hires  more  men  and  consequently  bad  orders  and  repairs 
more  cars  than  the  other.  These  roads  with  the  high  stand- 
ards of  maintenance  have  found  that  the  old  saying  "a 
stitch  in  time  saves  nine"  is  just  as  true  w-hen  applied  to  a 
freight  car  as  in  its  original  application,  and  that  the  net 
results  will  show  up  on  the  credit  side  of  the  balance  sheet. 

A  road  with  a  high  standard  will  cut  down  train  delays 
and  damage  claims  due  to  defective  equipment,  and  as  a 
result  will  pay  a  greater  dividend  than  the  road  with  the 
low  standard  of  maintenance.  A  shipper  prefers  a  road  with 
a  high  standard  of  maintenance  because  he  knows  his 
products  will  receive  better  attention  than  on  a  road  with 
low  standards.  There  will  not  be  the  delays  en  route  and  the 
goods  will  arrive  in  better  condition. 

One  step  toward  distributing  repair  work  among  all  rail- 
roads so  as  to  overcome  the  present  practice  of  one  road 
making  only  light  repairs  and  another  doing  the  substantial 
work,  would  be  to  have  a  standard  classification  of  repairs. 
This  would  make  it  easier  to  judge  work  done  and  the  out- 
put. I  would  recommend  the  following  outline  as  a  reason- 
able classification  for  the  subdivision  of  repairs: 

Cl.\ssikic,\tion-s  i'f  Rep\iks  to  Freight  and  Work  Cars 


HEAVY    REPAIRS 

One  or   two    pair  draft  timbers. 

Two  or  more    sills  renewed  or  spliced. 

One  or  two  end  sills. 

Two  ^r  more  side  or  door  posts. 

One-half  or  more  outside    sheathing 
renewed 

Entire  roof  relaid  or  renewed. 

FloorinK    renewed    or    repaired. 

Door  rehune  or  new  doors  applied. 

Car  trussed  up  and   body   tifihtened. 

Two     trucks     (jiven      general      over- 
hauling. 

Cars    repainted    and    stenciled. 

(Any     seven     or    more     of    above 
items    constitute     heavy     repairs.) 

RUNNI.VC    REPAIRS 

Uncoupling    attachments    repaired. 
^rab    iron    renewed    or    repaired. 
Brasses  applied. 
Brake  shoes  renewed. 
Running    boards    repaired. 
Brake  connection   and   lever. 
"Side  door   rehung. 

(Any     one     or     more     of     above 
items,     or    similar    thereto,     coa- 
stitutc    running    rt-pairs.) 


MEDIUM    REPAIRS 

One   or  two  pair   draft   timbers. 

One  end  sill  or  new  end  and  siding. 

One   pair   draw  sills  spliced. 

Hoof  relaid  or  new  roof  applied. 

Door  rehung  or  new  door  applied. 

Trucks  repaired. 

Cars  trussed. 

.^11  new  work  painted. 

(Any     five     or     more     of     above 
items       constitute       medium       re- 
pairs.) 


LIGHT    REPAIRS 

One  or   more  pair  wheels  renewed. 
Draft    timbers    tightened    and    new 

bolts. 
Side    door   rehung. 
Couplers  renewed. 
Body   tightened, 

Deadwoods  repaired  or  renewed. 
Brake    beams    repaired    or    renewed. 
(Any     one     or     more     of     above 

items     or     similar     thereto     con- 
stitute light  repairs.) 


It  is  my  opinion  that  such  a  classification  will  be  more 
satisfactory  than  to  have  heavy,  medium,  light  and  running 
repairs  subdivided  on  a  money  or  hourly  basis.  The  objec- 
tion to  the  hourly  or  money  basis  of  subdivision  of  repairs 
is  that  no  record  is  kept  of  the  cost  of  either  labor  or  material 
on  individual  cars.  To  keep  these  records  would  entail  a 
great  addition  to  overhead  e.xpense-  The  proposed  plan  can 
be  used  without  any  addition  to  the  present  clerical  force. 

In  conclusion,  the  question  of  freight  car  repairs  ma}-  be 
summarized  as  follows:  Freight  equipment  should  be  main- 
tained in  appro.ximately  75  per  cent  condition  in  order  to 
handle  freight  without  danger  of  loss  or  damage  due  to 
the  condition  of  the  freight  equipment;  this  percentage  con- 
dition cannot  be  maintained  without  the  co-operation  of  all 
roads,  because  tlie  freight  tar  today  is  common  property  so 
far  as  service  is  concerned. 

DISCUSSION 

H.  H.  Harvey  (C.  B.  k  Q.):  The  statement  is  made  in 
Mr.  .Shipman's  paper  that  72.6  per  cent  of  all  freight  cars 
should  be  kept  in  first-class  condition.  I  question  whether 
it  is  necessary  to  have  that  figure  quite  so  high.  It  would 
vary  greatly  on  roads  in  different  localities  and  will  even 
var)'  on  the  different  divisions  of  a  single  large  road.  There 
are  many  commodities  that  should  never  be  loaded  in  a 
first-class  car.  One  of  the  worst  abuses  prevalent  on  our 
railroads  today  is  loading  hides,  fertilizer,  immigrant  outfits 
and  similar  material  in  first-class  equipment.  Car  men  in 
general  are  dilatory  about  calling  attention  to  the  abuse  of 
cars.  Since  cars  have  been  loaded  up  to  the  capacity  of  the 
axles  there  has  been  a  great  deal  of  overloading  of  light  cars, 
and  I  think  the  sooner  we  get  back  to  the  10  per  cent  over- 
load, the  better  it  will  be  for  the  equipment. 

J.  H.  Milton  (C.  R.  I.  &  P.):  The  only  way  that  a  car 
can  be  kept  in  service  with  the  heavy  tonnage  handled  at 
the  present  time  is  by  reinforcing  it.  When  we  can  get  a 
system  in  force  throughout  the  United  States  that  will  make 
all  the  roads  reinforce  their  cars  we  will  get  good  equipment. 
Until  that  is  done  we  will  simply  repair  the  cars  from  time 
to  time  and  get  nothing  from  our  labor.  The  majority  of 
railroads  are  spending  $50  to  $75  to  repair  cars  which  only 
move  off  the  repair  track  to  become  bad  order  again  within 
a  week  or  two.  By  spending  ?400  or  $500  on  these  cars 
they  could  l^e  put  in  first-class  condition.  The  equipment 
is  getting  worse  every  day,  particularly  on  the  Eastern  lines. 

F.  P.  Schultz  (Chicago  Car  Interchange  Bureau):  The 
designs  of  cars  are  so  varied  that  it  is  practically  impossible 
to  keep  a  stock  of  the  proper  material  for  reinforcing  these 
cars  away  from  the  home  road.  The  Railroad  Administration 
is  now  moving  cars  in  bad  order  to  the  owning  roads,  and 
when  they  get  home  it  is  to  be  hoped  that  some  rules  will  be 
formulated  that  will  keep  the  car  on  the  home  road  if  it  is 
not  up  to  a  certain  standard.  As  far  as  the  bo-x  car  is  con- 
cerned, I  think  as  long  as  it  is  of  a  design  that  is  kept  in 
general  service,  it  should  be  maintained  in  100  per  cent 
condition.  A  rough  freight  car  may  be  given  a  load  that  it 
will  carry,  but  when  it  is  unloaded  it  may  be  in  a  district 
where  there  is  nothing  but  grain  loaded  and  tlie  rough 
freight  car  will  bring  back  the  load  of  grain  which  it  is 
not  fit  to  handle.  The  proper  way  to  handle  the  rough 
freight  car  is  to  mark  it  bad  order  if  it  is  sent  out  under  load. 

W.  G.  Wallace  (American  Steel  Foundries)  :  We  have 
heard  a  great  deal  about  what  has  been  accomplished  by 
the  united  efforts  of  the  men  in  the  different  regions  in 
handling  traffic.  Would  it  not  be  a  good  idea  to  have  the 
transportation  men  keep  more  closely  in  touch  with  the  me- 
chanical men  and  to  prevent  car  repairs,  instead  of  having 
so  many  cars  bad  ordered?  There  are  a  good  many  things 
that  could  be  done  by  getting  the  transportation  officers  more 
interested  in  the  mechanical  department  problems. 


Ai'KiL,  1919 


RAILWAY     MECPIANICAL     ENGINEER 


193 


Mr.  Milton:  I  believe  the  type  of  underframe  required 
under  cars  depends  largely  on  the  type  of  draft  gear.  If  a 
friction  draft  gear  is  used  the  entire  shock  is  thrown  on  the 
draft  sills.  After  a  spring  gear  has  traveled  1J4  >"■  the 
coupler  strikes  the  dead  wood  and  the  shock  is  distributed 
on  all  the  sills.  This  takes  the  load  off  the  draft  sills  to  a 
certain  extent,  and  for  that  reason  I  think  it  is  useless  to 
have  a  heavy  underframe  under  cars  with  spring  gear. 

G.  S.  Goodwin  (C.  R.  I.  &  P.):  I  agree  entirely  with 
what  Mr.  Milton  has  said.  Incidentally,  it  might  be  of 
interest  to  note  that  mechanical  department  circular  No.  S 
provides  that  draft  sills  must  be  constructed  to  accommodate 
friction  draft  gear,  and  also  that  the  coupler  shall  be  applied 
with  3  in.  clearance  between  the  coupler  horn  and  the  dead- 
wood.  The  circular  permits  the  application  of  two  cUisss  G 
draft  springs  which  have  a  travel  of  about  IJ'^  in.  That 
means  that  the  spring  gear  must  take  all  the  shock,  since  the 
horn  of  the  coupler  is  1 J/^  in.  away  from  the  dead  wood.  It 
is  easy  to  see  what  will  happen  under  those  conditions. 

E.  H.  Hall  { C.  G.  W. ) :  I  do  not  see  how  there  can  be 
much   improvement  in  the  condition  of  equipment  as  long 


as  the  present  rules  are  enforced.  Order  No.  12  states  that 
Interstate  Commerce  Commission  Accounting  rules  must  be 
observed.  These  rules  provide  that  when  the  cost  of  repairs 
e.xceeds  the  major  portion  of  the  cost  of  the  car  to  the  carrier, 
the  equipment  must  be  retired.  With  the  present  high  cost 
of  labor  and  material  the  cost  of  repairs  often  e.xceeds  SO 
per  cent  of  the  book  value,  particularly  when  equipment  has 
been  acquired  second  hand  or  through  receivership.  To  get 
such  cars  back  into  service  requires  additions  and  better- 
ments which  are  chargeable  to  the  corporation.  It  seems 
tllat  the  only  thing  to  do  in  such  cases  is  to  put  the  cars  on 
a  side  track  until  the  Railroad  Administration  or  the  cor- 
poration can  agree  on  the  distribution  of  cost. 

F.  C.  Kroff  (Pennsylvania  Lines)  :  We  have  filed  the  in- 
spection report  on  a  considerable  number  of  cars  and  have 
them  set  aside  awaiting  disposition.  Up  to  the  present  time 
we  have  received  no  instructions  from  the  Railroad  Admin- 
istration regarding  this  equipment. 

C.  J.  Juneau  (C.  M.  &  St.  P.):  We  are  holding  about 
200  cars  between  Minneapolis  and  Milwaukee  awaiting  dis- 
position and  many  more  are  coming  in. 


Reinforced  Concrete  Gondola  Car 


New  Aggregate   Used;  Design    Incorporates   Steel 
Center     Sills     with     Reinforced     Concrete     Body 


AN  innovation  in  railway  equipment  is  a  reinforced 
concrete  car  of  the  gondola  type,  invented  and  de- 
signed by  Joseph  B.  Strauss,  C.E.,  president  of  the 
Strauss  Bascule  Bridge  Company  and  recently  Ijuilt  by  the 
R.  F.  Conway  Company,  Chicago.  The  plans  for  the  car  were 
drawn  up  several  years  ago  and  patents  were  secured  cover- 
ing the  important  features  of  the  design.     The  actual  con- 


to  the  underframe  in  such  a  manner  that  the  buffing  and 
pulling  stresses  are  distributed  throughout  the  car  body.  The 
car  was  designed  for  a  capacity  of  100,000  lb.  plus  the  usual 
10  per  cent  overload.  The  end  load  was  assumed  at  200,000 
lb.  with  an  allowance  of  25  per  cent  for  impact,  equivalent 
to  an  end  load  of  250,000  lb.  The  unit  stresses  in  the  steel 
were  limited  to  16,000  lb.  per  sq.  in.,  and  in  the  concrete  to 


The  Christening   of  the   World's   First   Concrete   Freight   Car 


struction  was  started  during  the  w-ar  when  it  was  thought 
that  it  might  be  possible  to  relieve  the  car  shortage  materially 
by  developing  concrete  construction. 

The  fundamental  feature  of  the  design  is  a  steel  skeleton 
bod\-  mounted  upon  the  standard  center  sills  and  bolsters 
of  the  U.  S.  R.  A.  40-ft.,  50-ton  gondola  car.  Concrete 
walls  and  floors  are  contained  within  the  skeleton  steel  frame 
and  together  with  the  reinforcement  in  the  floor  are  connected 


1,000  lb.  per  sq.  in.  The  gondola  type  was  chosen  for  this 
experimental  concrete  car  because  equipment  of  this  type 
is  subjected  to  the  severest  handling.  Dumping  devices  were 
omitted  merely  to  simplify  the  construction,  liut  this  feature 
can  be  incorporated  in  such  cars  without  any  difficultv. 

The  car  has  an  over-all  length  of  41  ft.  6>.>  in.,  and 
over-all  width  of  10  ft.  2"s  in.,  with  sides  4  ft.  10><  in.  high. 
The  steel  members  of  the  underframe  consist  onlv   of  the 
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center  sill,  which  is  of  two  12-in.  35-lb.  ship  channels,  with 
a  %-iT\.  by  20yi-m.  cover  plate,  and  the  body  bolsters  and 
diagonal  corner  braces,  which  conform  to  the  U.  S.  R.  A. 
standard  design.  There  are  six  reinforced  concrete  cross 
bearers  in  the  car  spaced  approximately  4  ft.  6^  in.  apart. 
The  size  of  the  section  varies  from  4  in.  by  12  in.  at  the 
sides  to  4  in.  by  1  ft.  4>'8  in.  at  the  center  sill.  The  floor 
is  2J/^  in.  thick,  reinforced  with  longitudinal  and  transverse 


weight  of  104  lb.  per  cu.  ft.,  and  a  compressive  strength  of 
4,450  lb.  per  sq.  in.  in  2S-day  tests.  It  is  the  result  of  a 
manufacturing  process  developed  by  Stephen  J.  Hayde,  of 
Kansas   City,   Mo.     The  concrete   sections   in   this  car  are 


fnterlor   of   the    Car    Body 

rods  J4  ™-  'n  diameter.  Along  the  outer  edge  of  the  flour 
is  a  3j4-in.  by  iyi-in.  angle  and  at  the  top  of  the  sides 
there  is  a  4-in.  channel.  This  steel  frame  serves  as  the 
tension  members  of  the  truss  and  also  furnishes  a  means 
of  attachment  for  the  reinforcing,  the  side  reinforcing  rods 
extending  through  holes  drilled  in  the  angles  and  channels. 
The  sides  are  1;''4  in.  thick  and  are  strengthened  at  the 
bolsters  and  at  the  cross  l)earers  by  reinforced  concrete  posts. 


""jmi 

r-^ — I 
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Brake   Staff   End   of  the   Reinforced   Concrete  Car 

thinner  than  have  ever  before  been  attempted  in  similar 
work  and  for  that  reason  it  was  decided  to  use  the  cement 
gun  for  the  walls  and  floors.  The  cross  Ijearers,  however, 
were  poured  in  the  usual  manner.     The  forms  were  placed 


Skeleton   Steel   Frame  and    Reinforcing   in   Position   in  the  Forms 


Across  the  end  of  the  car  there  is  a  reinforcing  rib  6  in.  by 
1%  in.  located  1  ft.  11J4  in.  from  the  floor.  A  diagonal  rib 
extends  up  to  the  end  from  the  lower  end  of  the  body  bolster. 
The  concrete  work  on  this  car  represents  the  tirst  ccm- 
mercial  application  of  a  new  light  weight  aggregate  known 
as  Haydite.     This  material  produces  a  concrete  having  a 


on  the  outside  of  the  car  and  the  skeleton  frame  and  rein- 
forcing were  put  in  position  as  shown  in  the  illustration. 
The  concrete  was  then  shot  on  from  the  interior.  The  re- 
sulting concrete  was  exceedingly  dense  and  the  tinish  re- 
markably smooth  on  the  surface  which  was  against  the  form. 
The  interior  was  left  practically  as  produced  by  the  gun. 
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The  use  of  the  cement  gun  increased  the  specific  gravity 
of  the  concrete  above  that  computed.  This  fact,  together  with 
the  necessity  for  using  heavier  steel  sections  than  required 
in  some  cases  brought  the  total  weight  of  the  car  up  to  53,600 
lb.,  or  3,600  lb.  more  than  the  computed  weight.  It  is 
evident,  however,  that  with  proper  facilities  for  con.struction 
another  car  of  this  size  and  design  can  be  made  to  weigh 
between  46,000  and  48,000  lb.  The  conditions  under  which 
the  first  car  was  built  did  not  permit  of  certain  refinement 
of  design  and  details  of  construction,  but  the  plans  as  now 
developed  for  commercial  production  of  such  cars  have  been 
so  advanced  that  future  cars  will  represent  a  reduction  in 
weight,  simplification  of  manufacture  and  lower  cost. 

This  car  was  built  with  the  sanction  and  co-operation  of 


the  United  States  Railroad  Administration,  and  it  was  in- 
spected during  construction  by  J.  J.  Tatum,  supervisor  of 
car  repairs.  It  was  turned  over  to  the  Illinois  Central  Rail- 
road on  March  17,  to  be  used  on  that  line  30  days,  after 
which  it  will  be  delivered  to  the  United  States  Railroad  Ad- 
ministration for  such  service  as  it  may  be  desired  to  place 
it  in.  Meantime  the  further  development  of  the  concrete 
car  will  be  handled  by  the  Concrete  Car  Company  of 
America,  Chicago,  which  has  plans  completed  for  manufac- 
turing concrete  cars  on  a  commercial  scale. 

One  of  the  photographs  was  taken  during  the  christening 
ceremonies  with  which  the  car  was  launched  upon  its  career 
of  railroad  service,  a  consideration  probably  not  accorded  to 
any  of  the  other  more  than  two  million  e.xisting  freight  cars. 


The  Automatic  Straight  Air  Brake 


I.  C.  C.  Reports  Successful  Operation  in  Extensive 
Tests  With  and  Without   Other  Types   of   Brakes 


THE  Interstate  Commerce  Commission  on  March  4 
submitted  to  Congress  the  report  of  a  series  of  tests 
conducted  by  the  Bureau  of  Safety  of  the  air  brake 
system  of  the  Automatic  Straight  Air  Brake  Company  of 
New  York,  as  a  result  of  which  the  bureau  submitted  the 
following  conclusion:  "In  the  tests  of  the  automatic  straight 
air  brake  system,  both  We.stinghouse  and  automatic  straight 
air  locomotive  apparatus  was  used  with  trains  made  up  of 
various  arrangements  of  Westinghouse  and  automatic  straight 
air  triple  valve  equipment,  and  the  tests  were  made  under 
varied  operating  conditions.  Synchronous  operation  of  the 
automatic  straight  air  brake  system  with  brake  apparatus 
now  in  common  use  was  secured  in  all  of  these  tests.  On 
trains  equipped  entirely  with  automatic  straight  air  triple 
valves  the  reliability  and  fle.xibility  of  the  automatic  straight 
air  brake  system  were  sufficiently  demonstrated."  This  con- 
clusion, together  with  a  report  submitted  to  Congress  June  29, 
1916,  is  the  result  of  a  study  and  test  of  this  system  during 
a  period  of  several  years,  beginning  in  1910,  when  the  triple 
valve  was  presented  to  the  Blcx:k  Signal  and  Train  Control 
Board,  and  including  experimental  tests  on  the  Atchison, 
Topeka  &  Santa  Fe  in  1915  and  extensive  rack  tests  and 
service  tests  on  the  Virginian  Railway  during  the  period 
from  March  to  July,  1918. 

The  apparatus  recently  tested  is  a  development  of  that  for- 
merly controlled  by  the  California  Valve  &  Air  Brake  Com- 
pany of  Los  Angeles,  Cal.,  tests  of  which  were  made  by  the 
bureau  in  November,  1915,  which  were  the  subject  of  the  re- 
port to  Congress  in  1916.  The  tests  which  are  the  subject  of 
the  new  report  were  made  first  with  the  apparatus  installed  on 
a  100-car  test  rack  in  New  York  City  and  later  on  the  Vir- 
ginian Railway  with  the  same  brake  apparatus  installed  on 
cars  u.sed  in  coal  service  between  the  mines  in  West  Virginia 
and  the  docks  at  Scwalls  Point,  Va. 

As  presented  to  the  commission  for  te.st,  the  apparatus  com- 
prises a  triple  valve,  a  high  volume  feed  valve  and  a  com- 
pensating valve.  The  triple  valve  tested  is  of  the  3-unit 
type,*  the  three  units  being  a  .service  section,  an  emergency 
section  and  a  change-over  section;  the  equipment  also  in- 
cludes a  quick  action  reservoir  and  a  service  resen'oir  in 
addition  to  the  present  auxiliary  reservoir  and  brake  cylinder. 

This  apparatus  is  designed  to  produce  essentially  the  fol- 
lowing operating  results; 

(1)  Rapid  serial  action  in  service  applications  and  in 
quick  release. 

*For  a  detail  description  of  this  equipment  see  the  Railway  Mechanical 
Engineer  for  November,  1917,  page  633. 


(2)  The  maintenance  of  uniform  and  constant  brake 
cylinder  pressure,  irrespective  of  piston  travel  or  cylinder 
leakage.  The  cylinder  is  fed  from  the  brake  pipe,  the  pres- 
sure in  which  in  turn  is  maintained  by  the  compensating 
valve  while  tlie  brake  valve  is  in  lap  position. 

(3)  Graduated  release,  permitting  a  variation  of  brake 
cylinder  pressure  at  the  will  of  the  engineman. 

(4)  Quick  release  when  desired. 

(5)  Emergency  applications  of  the  brake  available  at  any 
time  during  or  after  any  service  application,  and  an  auto- 
matic emergency  application  on  depletion  of  train  pipe  pres- 
sure to  approximtely  five  pounds. 

As  is  suggested  by  the  name,  the  design  of  this  sj'stem  com- 
bines features  of  the  automatic  air  brake  and  the  straight 
air  brake.  Apart  from  its  use  to  obtain  quick  release  of 
brakes,  auxiliary  reservoir  air  is  used  only  in  emergency 
application.  In  service  application  brake  cylinder  air  is 
obtained  from  the  brake  pipe  and  service  reservoir,  the 
auxiliary  reservoir  serving  as  a  constant  pressure  chamber 
to  regulate  and  govern  brake  cylinder  pressure  in  proportion 
to  brake  pipe  reduction.  The  design  of  the  triple  valve  is 
such  that  in  a  service  application  the  build-up  of  brake  cylin- 
der pressure  as  compared  with  the  reduction  of  brake  pipe 
pressure  is  in  the  ratio  of  two  to  one. 

The  high  volume  feed  valve  and  the  compensating  valve 
of  this  system  form  a  part  of  the  brake  equipment  installed 
on  the  locomotive.  The  high  volume  feed  valve  performs 
the  functions  and  takes  the  place  of  the  feed  valve  commonly 
used,  the  purpose  of  this  valve  being  to  remove  any  restriction 
between  brake  valve  and  brake  pipe  when  brake  pipe  pres- 
sure is  below  the  pressure  for  which  the  feed  valve  is 
adjusted.  The  compensating  valve  is  designed  to  compensate 
for  brake  pipe  leakage  during  service  application,  as  well 
as  for  depletion  of  brake  pipe  pressure  by  action  of  the  triple 
valves  in  automatically  compensating  for  brake  cylinder 
leakage;  its  function  is  to  maintain  brake  pipe  pressure  equal 
to  the  equalizing  reservoir  or  chamber  D  pressure.  It  will 
also  perfomi  the  equalizing  discharge  valve  functions. 

TESTS   ON   VIRGINIAN 

The  report  includes  a  description  and  analysis  of  standing 
and  running  tests  on  the  Virginian  Railway  from  June  4  to 
July  9,  1918.*  In  the  first  tests,  series  A,  the  entire  100 
cars  were  used  and  tests  were  made  before  the  brake  equip- 
ment was  changed  in  any  respect.    When  the  A.  S.  A.  equip- 

"For  a  description  of  the  test  equipment  and  an  account  of  the  final 
test  runs  from  Princeton  to  Sewalls  Point,  see  the  Railway  Mechanicai 
Engineer   for  .'\ugust,    1918,   page  453. 
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ment  had  been  installed  on  10  cars,  standing  and  running 
tests  were  made,  series  B,  with  a  train  of  50  cars,  40  equipped 
with  the  original  Westinghouse  equipment  and  10  with  A  S. 
A.  equipment  in  blocks  of  four  Westinghouse  and  one 
A.  S.  A.  In  series  C,  standing  tests  only  were  made  with 
90  cars,  81  equipped  with  Westinghouse  triple  valves  and 
9  with  A.  S.  A.  equipment,  in  blocks  of  nine  Westinghouse 
and  one  A.  S.  A.  In  series  D,  E  and  F  a  50-car  train  was 
used,  25  cars  having  each  type  of  triple  valve  equipment. 
In  series  D  the  cars  were  arranged  in  blocks  of  five  West- 
inghouse and  five  A.  S.  A.;  in  series  E  and  F,  the  cars  of 
each  kind  were  grouped  together,  in  one  case  with  the 
A.  S.  A.  ahead  and  in  the  other  with  the  Westinghouse 
ahead.  For  the  standing  tests,  series  G,  a  100-car  train 
was  used,  81  cars  equipped  with  A.  S.  A  apparatus  and  19 
with  Westinghouse,  with  the  latter  on  every  tenth  car  and 
on  cars  20  to  30  inclusive.  In  series  H  all  cars  were 
equipped  with  A.  S.  A.  triples,  and  standing  tests  were 
made  with  two  trains  consisting  of  50  and  100  cars,  re- 
spectively, and  running  tests  were  made  with  a  50-car  train. 
In  series'  I,  100  cars  were  equipped  with  A.  S.  A.  apparatus; 
standing  tests  were  made  and  the  train  was  run  from  Prince- 
ton to  Roanoke.  At  Roanoke  the  A.  S.  A.  triples  were 
removed  from  50  cars  and  replaced  by  the  original  West- 
inghouse K-2  triples  for  the  series  K  tests,  which  consisted 
of"  a  test  trip  from  Roanoke  to  Victoria  with  the  first  49 
cars  and  the  rear  car  equipped  with  A.  S.  A.  apparatus. 
Series  L  consisted  of  a  trip  from  Victoria  to  Sewalls  Point 
with  the  Westinghouse  cars  ahead.  In  all,  the  schedule  in- 
cluded about  70  te.sts,  standing,  terminal  and  running. 

In  series  A,  brake  cylinder  leakage  tests  and  retaining 
valve  tests  were  made  for  the  purpose  of  securing  a  record 
of  the  condition  of  the  brake  equipment.  The  purpose  of 
the  tests  in  series  B,  C,  D,  E,  F  and  G  was  to  demonstrate 
the  operation  of  both  types  of  triple  valves  in  trains  of 
mi.xed  brakes  with  and  without  the  A.  S.  A.  engine  equipment. 

The  purpose  of  the  test  run  from  Princeton  to  Roanoke 
was  to  demonstrate  the  ability  of  the  A.  S.  A.  brake  equip- 
ment to  control  a  long  train  on  heavy  grades,  as  well  as 
the  fle.xjbility  of  the  system  for  controlling  a  train  on  un- 
dulating and  level  grades. 

Leaving  Princeton,  the  A.  S.  A.  locomotive  apparatus  \\as 
in  ser\'ice.  and  on  all  cars  the  brakes  were  operated  in 
graduated  release.  In  making  the  first  brake  application 
after  starting  down  the  grade,  three  brake  pipe  reductions 
were  made,  the  total  reduction  being  from  87  to  70  pounds, 
as  indicated  by  gages  on  the  locomotive;  as  a  result  brake 
cylinder  pressures  of  36,  29,  35  and  38  pounds  were  de- 
veloped on  the  1st,  29th,  60th  and  95th  cars.  Following 
these  reductions,  the  Intake  valve  was  not  moved  to  release 
position  in  time  to  restore  brake  pipe  pressure  quickly 
enough  and  the  train  stopped  before  the  Ijrakes  were  re- 
leased. As  soon  as  pressure  was  restored  the  train  was 
again  started  and  a  speed  of  10  or  11  miles  per  hour  had 
been  attained  when  an  emergency  application  occurred,  due 
to  an  air  hose  being  lilown  off  from  the  94th  car.  The 
train  did  not  part,  and  was  stopped  without  shock  on  either 
end.  When  the  hose  had  been  replaced  and  pressure  re- 
stored, the  train  was  started  and  a  reduction  of  brake  pipe 
pressure  from  86  to  70  pounds  was  made  for  the  purpose 
of  controlling  speed.  Following  this  application,  as  the 
brakes  were  being  graduated  off  when  speed  had  been  con- 
siderably reduced,  the  train  parted,  due  to  the  coupler  on 
the  85th  car  slipping  over  the  top  of  the  coupler  on  the  84th 
car,  the  carrier  iron  having  fallen.  This  cau.sed  an  emer- 
gency application,  and  although  the  speed  was  ven,-  low 
both  portions  of  the  train  stopped  without  shock.  Re- 
pairs were  made  and  the  train  proceeded  to  Kelleysville 
without  stop;  the  brakes  were  applied  and  graduated  off 
and  on  as  required  to  control  the  speed,  which  varied  from 
16  to  22  miles  per  hour.     No  difficulty  was  experienced  in 


controlling  the  rate  of  speed,  and  the  operation  of  the  train 
was  notably  free  from  shock. 

At  Kelleysville  the  brakes  on  all  cars  were  placed  in 
quick  release  and  the  train  was  operated  with  brakes  in  that 
condition  from  Kelle_\sville  to  Whitethorne.  Approaching 
the  New  River  bridge  as  the  brakes  were  being  released 
following  an  application,  the  train  parted  between  the  66th 
and  67th  cars  on  account  of  a  broken  knuckle.  The  emer- 
gency brake  application  brought  both  portions  of  the  train 
to  a  stop  without  damage  or  shock.  Again,  approaching 
Rich  Creek  the  train  parted  between  the  89th  and  90th 
cars,  due  to  a  broken  kjiuckle,  while  the  brakes  were  being 
released,  and  the  brakes  on  the  head  end  back  to  about  the 
60th  car  had  been  released.  Brake  pipe  pressure  having 
been  restored  at  the  head  end,  higher  brake  cylinder  pres- 
sure on  the  cars  at  the  head  end  was  built  up  in  the  emer- 
gency application  than  on  the  cars  farther  back.  Not- 
withstanding this  emergency  application  originated  near  the 
rear  end,  serial  action  of  the  brakes  from  that  point  to  the 
head  end  was  so  rapid  that  the  higher  brake  cylinder  pres- 
sure developed  on  the  head  end  stopped  that  end  of  the 
train  first,  causing  a  rather  severe  run-in  of  slack.  How- 
ever, the  shock  was  not  severe  enough  to  cause  any  damage 
and  when  the  coupler  had  been  repaired  the  train  proceeded. 

At  Whitethorne  the  brakes  of  all  cars  were  again  placed 
in  graduated  release.  After  passing  Merrimac  tlie  first  two 
applications  of  the  brakes  which  were  made  on  the  grade 
east  of  that  point  were  heavy,  and  each  time  the  train  was 
stopped  before  the  brakes  were  released.  Subsequently 
lighter  brake  applications  w^ere  made  and  the  speed  of  the 
train  was  controlled  properly. 

At  Roanoke  the  A.  S.  A.  triple  valves  were  removed  from 
50  cars  and  the  Westinghouse  triples  were  replaced.  On 
the  trip  from  Roanoke  to  Victoria  the  train  was  made  up 
with  the  first  49  test  cars  and  the  rear  test  car  equipped 
with  A.  S.  A.  apparatus  and  cars  50  to  99,  inclusive,  were 
equipped  with  Westinghouse  triple  valves;  from  Victoria  to 
Sewalls  Point  the  first  SO  test  cars  were  equipped  with 
Westinghouse  triples  and  the  last  50  with  A.  S.  A.  The 
purpose  of  these  arrangements  was  primarily  to  determine 
what,  if  any,  slack  action  there  would  be  between  cars  with 
different  types  of  brake  apparatus  grouped  together  in  large 
numbers  in  different  parts  of  the  train  and  whether  proper 
synchronous  and  serial  action  would  be  obtained  under  varied 
braking  conditions  encountered. 

The  trip  from  Roanoke  to  Victoria  was  made  on  July  8. 
Leaving  Roanoke  the  brakes  on  49  A.  S.  A.  cars  were 
operated  in  graduated  release.  On  the  grade  between  Good- 
view  and  Huddlcston  ver\-  light  lirake  pipe  reductions  were 
made  for  the  purpose  of  controlling  speed,  the  reductions 
varying  from  two  to  four  pounds  each.  At  Stone  ^Mountain 
approximately  half-way  down  the  grade,  the  train  was 
brought  to  a  stop  to  meet  an  opposing  train.  From  that 
point  it  proceeded  to  the  bottom  of  tlie  grade  without  a  stop, 
the  operation  being  remarkably  smooth  and  free  from  shock. 

At  Taber,  54  miles  east  of  Roanoke,  the  brakes  on  the 
A,  S.  A.  cars,  except  the  first  25,  were  placed  in  quick  re- 
lease and  the  trip  from  Taber  to  Victoria  was  completed 
with  the  brake  apparatus  in  that  condition.  Near  mile  post 
129,  about  9  miles  west  of  Victoria,  while  running  at  a 
speed  of  about  20  miles  per  hour,  the  train  parted  between 
the  99th  and  100th  test  car,  due  to  a  short  knuckle  pin  and 
the  top  coupler  lug  being  broken  off.  Before  the  break-in- 
two  the  brakes  were  not  applied.  The  emergency  brake  ap- 
plication brought  it  to  a  stop  without  damage  or  shock. 

The  run  from  Victoria  to  Sewalls  Point  was  made  on 
July  9.  A  box  car  loaded  with  equipment  and  tools  was 
hauled  next  to  the  locomotive,  and  there  were  four  cabooses 
on  the  rear  end;  the  brakes  on  the  cabooses  were  not  used. 
Approaching  Purdy,  approximately  40  miles  east  of  Vic- 
toria, there  is  an  ascending  grade  eastbound  of  .2  per  cent 
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followed  by  a  descending  grade  of  .21  per  cent  for  a  short 
distance  and  then  by  a  descending  grade  of  .5  per  cent. 
Approaching  Purdy  an  application  of  the  brakes  was  made 
and  before  the  rear  end  had  reached  the  crest  of  the  ascend- 
ing grade,  the  head  end  being  on  the  descending  grade,  the 
brake  valve  was  placed  in  full  release  position  for  a  period 
of  nine  seconds  and  then  returned  to  running  position.  The 
train  parted  between  the  82nd  and  83rd  cars,  the  knuckle 
on  the  rear  end  of  the  82nd  car  being  broken.  Trainagraph 
charts  indicated  that  prior  to  the  break-in-two  the  brakes 
had  been  released  back  to  about  the  50th  car,  and  it  is 
apparent  that  the  contour  of  the  line,  together  with  the  short 
release  period  and  a  bad  flaw  in  the  knuckle  caused  the 
break-in-two.  After  the  knuckle  had  been  repaired  the  trip 
to  Sewalls  Point  was  completed  without  notewortliy  incident. 

DISCUSSION 

In  the  discussion  of  the  tests,  the  report  says  the  A.  S.  A. 
brake  equipment  is  considered,  first,  as  used  in  mixed  trains 
with  other  types  of  brake  apparatus  now  in  common  use, 
and,  second,  when  A.  S.  A.  brake  equipment  exclusively 
was  used  in  the  test  trains.  In  mi-xed  trains,  in  both  stand- 
ing and  running  tests,  synchronous  operation  with  the 
Westinghouse  apparatus  was  obtained,  and  the  control  of 
mixed  trains  having  a  large  percentage  of  A.  S.  A.  triple 
valve  equipment  under  varied  braking  conditions,  including 
heavy,  undulating  and  level  grades,  was,  with  but  one  or 
two  exceptions,  notably  free  from  shock. 

The  design  and  construction  of  the  A.  S.  A.  triple  valves 
used  in  the  Virginian  tests  provided  for  low  brake  cylinder 
pressure  for  a  given  brake  pipe  reduction,  as  compared  with 
the  Westinghouse  triple  valves,  particularly  in  view  of  the 
short  piston  travel  maintained  on  the  Virginian  Railway.  In 
mi.xed  trains  better  braking  conditions  would  be  provided 
and  more  harmonious  operation  with  other  types  of  brake 
apparatus  if  the  A.  S.  A.  brake  provided  higher  brake 
cylinder  pressure  in  proportion  to  brake  pipe  reduction.  It 
is  noted  that  this  is  merely  a  detail  of  construction  and  an 
increase  in  the  present  ratio  can  easily  be  obtained. 

In  mixed  trains  with  the  A.  S.  A.  triple  valve  equipment 
on  the  head  end  the  functions  of  graduated  relea.se  were  ac- 
complished and  tests  demonstrated  that  the  graduated  release 
feature  of  the  A.  S.  A.  triple  when  used  on  the  head  end 
of  mixed  trains  is  very  desirable  under  operating  condi- 
tions similar  to  those  encountered  on  the  Virginian  Rail- 
way, also  emergency  operation  of  the  A.  S.  A.  cars  on  the 
head  end  of  mixed  trains  was  obtained  following  a  service 
application  when  the  initial  reduction  was  not  too  great. 
The  use  of  A.  S.  A.  triple  valves  in  mixed  trains  on  account 
of  locally  reducing  and  increasing  brake  pipe  pressure  re- 
sults in  some  degree  in  more  positive  operation  and  an  im- 
provement in  serial  action  both  in  applications  and  in  releas- 
ing the  brakes,  the  degree  being  dependent  upon  the  number 
and  location  of  the  A.  S.  A.  triple  valves  in  the  train. 

On  cars  equipped  with  A.  S.  A.  apparatus,  the  A,  S.  A. 
triple  valves  supplied  comparatively  uniform  brake  cylinder 
pressure  which  was  not  affected  by  piston  travel,  brake 
cylinder  leaka.ge  or  pressure  retained  in  the  brake  cylinder 
at  the  beginning  of  an  application;  but  under  present  prac- 
tices of  controlling  trains  the  brakes  ordinarily  are  not  held 
applied  long  enough  to  obtain  the  full  advantage  in  mixed 
trains  of  compensating  for  brake  cylinder  leakage. 

In  the  standing  tests  with  trains  having  all  cars  equipped 
with  A.  S.  A.  triple  valves,  practically  all  the  intended 
functions  were  accomplished.  In  general,  proper  serial 
action  in  both  application  and  release  was  obtained;  when 
operating  in  graduated  release  the  brakes  were  graduated 
on  and  off  as  desired,  being  fully  released  as  intended  when 
normal  brake  pipe  pressure  was  restored.  Comparatively 
uniform  brake  cylinder  pressure  was  obtained  regardless  of 
piston  travel  or  of  pressure  retained  in  the  brake  cylinders 


by  the  retaining  valves,  and  it  was  maintained  notwithstand- 
ing ordinary  brake  cylinder  leakage.  Emergency  operation 
following  a  service  application  was  not  secured  in  every 
case  when  desired;  after  the  installation  of  the  special 
emergency  valve  on  the  locomotive,  emergency  operation  was 
secured  when  the  initial  service  reduction  was  20  pounds  or 
less.  The  emergency  tests  demonstrated  that  after  a  full 
service  reduction  followed  by  a  full  release  period  as  short 
as  10  seconds  emergency  operation  of  the  triples  through- 
out the  train  can  be  secured.  The  automatic  emergency  fea- 
ture of  the  triple  valves  tested,  which  becomes  effective  when 
the  brake  pipe  pressure  had  been  depleted  to  five  pounds 
or  less,  was  so  much  delayed  as  to  be  of  little  or  no  practi- 
cal value;  to  make  this  feature  of  the  brake  system  useful  the 
period  of  time  required  before  the  automatic  emergency 
operation  occurs  must  be  materially  decreased,  w'hich  can  be 
accomplished  by  making  this  function  operative  at  a  higher 
brake  pipe  pressure.  In  the  test  providing  for  an  angle 
cock  on  the  rear  end  of  the  train  to  be  opened  with  the  brake 
valve  in  running  position,  the  emergency  operation  carried 
to  the  head  end  of  the  100-car  train. 

In  the  running  tests  on  the  grade  between  Princeton  and 
Kelleysville  with  50  and  100-car  trains  equipped  exclu- 
sively with  A.  S.  A.  triple  valves  the  operation  of  the  brakes 
was  precise  and  uniform  and  the  control  of  the  slack  action 
during  application  and  release  of  the  brakes  was  practically 
ideal.  The  speed  restriction  for  freight  trains  on  this  grade 
is  12  miles  per  hour,  but  was  not  obsen'ed  in  common 
practice.  The  test  trains  were  in  several  cases  permitted  to 
attain  speeds  more  than  double  the  maximum  authorized 
before  the  brakes  were  applied,  necessitating  a  heavy  brake 
application  to  control  them.  The  pressure  developed  in  the 
brake  cylinder  was  comparatively  uniform  except  on  the 
head  end,  where  high  brake  cylinder  pressure  resulted  from 
an  overcharge  of  the  brake  pipe  while  the  Ijrake  valve  was 
in  full  release  position.  The  release  of  the  brakes  even  at 
as  low  speed  as  two  miles  per  hour  resulted  in  no  bad 
effects  from  slack  action,  but  was  very  uniform. 

In  the  two  cases  when  the  train  parted  between  Kelle^-s- 
ville  and  Rich  Creek  the  brakes  had  been  released  on  the 
forward  portion  of  the  train  and  the  break-in-twos  occurred 
between  cars  farther  back  in  the  train  on  which  the  brakes 
were  still  applied.  In  neither  case  was  there  any  notice- 
able shock  or  slack  action  at  either  end  of  the  train  prior 
to  the  break-in-tw^o.  At  the  time  of  these  break-in-twos  all 
of  the  triple  valves  were  operated  in  quick  release  and  no 
retaining  valves  were  used.  None  of  the  emergency  opera- 
tions on  the  100-car  train  on  the  trip  from  Princeton  to 
Roanoke,  originating  at  different  points  in  the  train,  caused 
excessive  shock  and  no  damage  to  train  or  equipment  re- 
sulted, notwithstanding  the  low  rate  of  speed  in  the  first 
two  instances.  After  turning  the  summit  of  the  grade  at 
Merrimac.  all  cars  being  in  graduated  release,  an  excessive 
brake  pipe  reduction  was  made;  in  attempting  to  release 
the  brakes  the  brake  valve  was  held  in  full  release  position 
long  enough  to  fully  release  the  brakes  on  tlie  head  end, 
but  the  train  was  stopped  before  release  on  the  rear  end  was 
secured.  This  resulted  in  slack  running  out,  and  a  com- 
paratively severe  shock  on  the  rear  end,  but  this  shock  was 
not  severe  enough  to  cause  any  damage.  When  the  break- 
in-two  occurred  at  Purdy  the  brakes  had  been  released  on 
the  first  half  of  the  train  only  and  the  rise  in  brake  pipe 
pressure  had  barel>'  reached  the  first  A.  S.  A.  car  when 
the  train  parted;  this  break-in-two  was  also  clearlv  due  to 
improper  manipulation  of  the  brake  valve  rather  than  to 
any  arrangement  or  feature  of  the  triple  valve  equipment. 

The  A.  S.  A.  feed  valve  and  the  compensating  valve  in- 
cluded in  the  A.  S.  A.  locomotive  equipment  operated  as 
designed  and  intended.  The  tests  demonstrated  that  it  was 
not  necessars'  to  use  any  special  locomotive  brake  equip- 
ment in  order  to  secure  proper  action  of  the  A.  S.  A.  triple 
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valve,  but  the  maintaining  and  compensating  functions  of 
the  A.  S.  A.  triple  valves  can  be  more  fully  accomplished 
and  utilized  when  the  compensating  valve  on  the  locomotive 
is  used.  Some  alteration  in  the  detail  arrangement  of  the 
compensating  valve  on  the  locomotive  as  used  in  these  tests 
is  necessary  in  order  not  to  interfere  with  emergency  opera- 
tion following  a  service  application.  When  the  compensat- 
ing valve  is  in  service  in  case  of  the  train  parting  or  a  break 
in  train  line  the  brake  valve  must  be  placed  in  emergency 
position  to  prevent  depletion  of  the  main  reservoir  pressure. 


In  the  tests  of  the  A.  S.  A.  brake  system  particular  atten- 
tion was  devoted  to  principles  of  design  and  the  functions 
accomplished.  Some  improvements,  particularly  in  regard 
to  the  feature  of  securing  emergency  operation  following  a 
service  application,  can  be  effected  and  the  construction  of 
the  A.  S.  A.  triple  valve  can  be  materially  simplified.  An 
application  of  tlie  principle  of  automatic  straight  air  brake 
valves  to  meet  the  conditions  of  passenger  train  breaking 
was  not  considered  in  connection  with  these  tests,  which 
were  entirely  with  freight  equipment. 


Treated  Lumber  for  Freight  Cars* 

Possibility  of  Prolonging  the  Life  of  the  Wooden  Parts 
of    Car   Construction;    Methods    of  Treating   Used 


OVER  two  billion  feet  of  lumber  and  timber  are  used 
annually  for  the  maintenance  of  railway  freight 
equipment  and  for  the  construction  of  new  cars.  This 
represents  an  annual  outlay  for  material  alone  of  approxi- 
mately $60,000,000.  To  this  must  be  added,  of  course,  an 
even  greater  expenditure  for  labor,  steel  and  other  material. 
With  a  view  of  ascertaining  the  service  which  untreated 
■wood  has  given  in  this  character  of  construction  and  with 
the  desire  also  to  learn  to  what  extent  it  has  given  added 
service  in  specific  cases  through  wood  preservation,  and  to 
what  extent  economy  would  be  developed  by  the  general 
adoption  of  the  practice  of  wood  preservation,  and  further, 
as  the  subject  is  of  very  pertinent  interest  at  this  time,  the 
committee  felt  it  advisable  to  make  this  study  a  subject  of 
special  investigation,  both  through  the  medium  of  a  question- 
naire to  all  car  builders  and  by  means  of  personal  study. 

The  preliminary  investigation  developed  that  there  was 
very  little  information  available  on  this  subject.  As  it  was  felt 
that  it  was  a  matter  of  great  importance,  and  that  it  should 
be  gone  into  thoroughly  and  fully,  a  questionnaire  was  pre- 
pared and  sent  to  the  members  of  the  Master  Car  Builders' 
Association. 

The  questionnaire  covered  the  following  information, 
which,  it  was  felt  by  the  committee  and  collaborators,  was 
necessary  to  a  thorough  fundamental  study  of  the  subject: 

For  Car  Construction — (a)  Availability,  cost  and  quality 

Table  1 — Summary  of  Replies  to  Question  No.  1 
Percentage   of  Maintenance   Due  to   Decay   Grouped   According  to   Expres- 
sions of  Respondents  (Number  of  Replies  Given) 
Indicating  Refiit- 
50  25  Less    consider- 

to  to  than     able  loss 

75  50  25         due  to 

el  cent  per  cent  per  cent    decay 
7  S  3  IS 

11  9  9  14 

9  12  12  13 

14  7  17  8 

7  7  25  9 

Note — -Approximately  77J^  per  cent  of  those  replying  indicate  that  decay 
is  decidedly  an  important  contributing  factor. 

of  lumber  and  timber,  (b)  Suitability  and  economy  of  wood, 
(c)  Factors  affecting  the  physical  and  mechanical  fitness  of 
wood,  (d)  Importance  of  the  assistance  it  may  be  possible 
to  render  the  nation  and  railroads  by  augmenting  the  car 
building  program  by  the  extensive  use  of  wood. 

Eighty -eight  questionnaires  were  returned  representing 
about  75  per  cent  of  the  most  important  railroad  systems  of 
the  country.  Of  these,  61  were  analyzed  and  the  replies  sum- 
marized in  tables  published  in  the  appendix,  21  were  dis- 
carded for  lack  of  information,  and  six  were  too  late  to  be  in- 
cluded in  this  report. 

*From  a  report  presented  at  the  convention  of  the  American  Wood  Pre- 
servers' Association  held  in  St.  Louis  on  .January  28  and  29. 
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RESULTS  OF  INVESTIGATION 

Question  1.  To  w  hnt  extent,  iii  general,  does  decay  influence  main- 
tenance of  all-wood  and  composite  freight  cars^  (,i.  e.,  general  observa- 
tions from  practical  experience  desired.)  (a)  Refrigerator  cars?  (b)  Stock 
cars?      (c)    Gondolas?      ul)    Klat  cars?      (e)    Box  cars' 

Over  75  per  cent  of  the  replies  indicate  that  decay  influ- 
ences the  maintenance  of  wooden  freight  equipment  to  a  con- 
siderable extent,  and  only  9  per  cent  have  given  it  as  their 

Table  3. — Summary  of  Replies  to  Question  No.  2  (a) 

a — UnJerframe — Part«  repaired  or  replaced  dne  to  decay  previous  to  the 
expiiation  of  the  mechanical  life.  Number  of  replies  referring  to  each 
part   are   given. 

Points  of  contact  are  chiefly  referred  to,  i.  e.,  mortises,  tenons  and  enclosed 
areas 

n 

„    I     =    u     fi    I  - 

Type  01        ;S  "  Z  S  "  ojJ  S'^,    ■==        >.-        £ 

cars          =  5  c  -S  15  £  Jl  "  g  S     "  1^       ^-S        ° 

m  ti  H  in  S-7:  o  fc-a  Z°5    Qo      az,      a 

All  types 24  10  9         4  5  11  1  3           2         ..         1 

Refrigerator.    13  3  9          1  ..  11  ..  2            3 

Stock     8  4  8          1  ..  12          

Gondola    ...     9  4  4         3  1  10         I       . . 

Flat     9  2  3         2  ..  9           1          

Box    2  3  10 

Note — Sixty  questionnaires  analyzed.     Two  gave  no  reply  to  Q.  2-A. 

opinion  that  decay  is  not  a  contributing  factor.  The  indica- 
tions are  that  conditions  favorable  to  decay  vary  with  the 
tj'pe  of  car,  it  being  most  predominant  in  refrigerator  and 
stock  cars,  less  in  gondola  and  flat  cars,  and  least  in 
box  cars. 

Question  2.  What  portions  of  these  various  types  of  cars  are  most 
affected  l)y  decay?  (i.  e.,  where  is  decay  the  direct  cause  for  replacements 
and  repairs,  or  indirectly  the  cause  of  mechanical  failure  due  to  the  weak- 
ening of  certain  parts  resulting  from  attack  by  decay?  (a)  l^nderframe 
(name   parts)  ?      (b)    Superstructure    (name   parts)  ? 

(a)  Over  95  per  cent  of  the  replies  specify  sills  and  about 
90  per  cent  state  that  floors  or  decking  of  refrigerator,  stock 
and  open  tars  are  replaced  because  of  decay.  The  predomi- 
nating opinion  is  that  tlie  points  of  contact  are  chiefly  affected 
and  weakened  to  such  an  extent  as  to  cause  mechanical  fail- 
ure of  the  entire  parts,  (b)  Posts  and  braces,  roof  boards 
and  siding  at  tlie  points  of  contact,  appear  to  be  most  af- 
fected. Other  parts  mentioned  which  are  subject  to  failure 
due  to  decay  are:  Running  boards,  saddles,  side  and  end 
plates,  ridge  poles  and  purlines. 

Qiiestioft  3.  What  species  of  wood  do  you  employ  for  the  following 
parts  of  refrigerator,  stock,  flat,  gondola  and  box  cars?  fa)  Draft  tim- 
bers? (b)  End  sills?  (c)  Side  sills?  (d)  Intermediate  sills?  (c)  Floor- 
inp'  (f)  Posts?  (g)  Siding?  (h)  Lining?  <i)  Ridge  poles?  (j)  Pur- 
lines?     (k)    Carlines'      (1)    Side  and  end  plates?      (mi    Roof  deck? 

The  prevailing  practice  is  to  require  oak  for  draft  timbers, 
end  sills,  posts  and  braces.  Douglas  fir  and  Southern  yellow 
pine  are  generally  used  for  all  other  purposes.  The  pine 
predominates  owing  to  the  nearness  of  the  plants  to  the  source 
of  supply.  In  new  construction,  steel  is  very  largely  used 
in  center  sills,  and  to  some  extent  for  side  sills  and  for  draft 
rigging. 
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Question   4.      What  service   records  have  you    which   are  available   for  the 
study  of  this   subject?      (a)    Natural   life  of   untrea,ted  car  material    (name 

parts). 

Ninety-three  per  cent  of  the  answers  stated  "No  record." 
The  remainder  reported  as  follows:  Sills,  five  to  eight  years; 

Table  3. — Summary  of  Replies  to  Question  2  (b) 
b — Superstructure — I'arts  repaired  or  replaced  due  to  decay.     Number  of 
replies   mentioning  each    part    given. 


•83    si   g 


o  2 

All  type:...   31 
Refrigerator.    8 

Gondola    

Stock     9 

Flat 

Box    S 


§;■  Sg  ^u  ^S'^ 

«S  «S  sl  «.§S 

14  4  ..  5 

7  ..  6  .. 


Note — Sixty  questionnaires  analyzed.     Three  gave  no  reply. 


roofs,  four  to  six  years;   flooring  (stock  cars),  four  to  six 

years;  posts  and  braces,  six  to  eight  years. 

Question  5.  Have  yor.  used  treated  timber  in  car  construction^  If 
so,   state  kind   and  character,   species  and  treatment. 

Eighty-five  per  cent  answer  "No."  Fifteen  per  cent  reply 
"Yes,"  representing  10  railroads  which  have  used  coal 
tar  preservatives,  creosote  oil,  paint  and  other  proprietary 
products. 

Question  6.  What  has  been  the  experience  with  treated  car  material, 
if  any?  Please  state  this  in  detail,  by  reference  to  part  and  character  of 
service. 

Eighty-five  per  cent  of  the  answers  stated  "No  experience." 
The  balance  report  varjing  experience  referred  to  in  later 
questions. 

Question  6-A.  Does  the  handling  cf  creosoted  material  in  the  shops 
present    an;'    labor    problems? 

Replies  from  the  few  firms  having  experience  indicate  that 
labor  objects  to  handling  freshly  creosoted  timber.  (The 
committee  feels  that  this  is  not  a  serious  objection  as  it  can 
be  overcome  by  proper  practices.) 

Question  7.  What  service  record^  can  vmi  ei\c  ol  treated  car  ma- 
terial' 

Ninety-five  per  cent  of  the  replies  give  no  information, 
but  5  per  cent  of  the  replies  give  the  follovring  records: 


Question  10.  If  stock  cars  are  built  of  creosoted  lumber  throughout, 
would  it  be  practical  and  economical  to  use  sign  boards  on  both  sides 
for   all    stenciling? 

Over  95  per  cent  agree  that  it  is  both  practical  and  eco- 
nomical. 

Question  11.  Would  it  be  satisfactory  practice  to  use  creosoted  sills, 
sub-flooring  and  roofing  for  refrigerator  cars?     If  not,  why? 

Opinion  appears  to  be  evenly  divided  as  to  whether  creo- 
soted material  may  be  expected  to  contaminate  lading,  but 
one  firm  with  several  years'  experience  states  that  such  prac- 
tice is  satisfactory. 

Question  12.  W'liat  is  the  mechanical  life  of  the  various  types  of  cars, 
as  follows:  (1)  Wood?  (2)  Composite  (steel  underframe)  ?  (3)  Com- 
posite (steel  center  sills  only)?  (a)  Box?  (b)  Refrigerator?  (c)  Stock? 
(d)    Flat?      (e)    Gondola? 

It  is  evident  from  the  character  of  replies  to  this  question 
that  the  respondents  had  in  mind  the  mechanical  life  of  the 
car  as  meaning  the  full  period  of  its  usefulness,  from  the 
time  of  construction  to  the  time  the  car  is  "wrecked"  or  dis- 
mantled, as  being  unprofitable,  disregarding  the  outlay  of 
repairs  expended  on  it  or  the  extent  to  which  reconstruction 
was  necessary  at  any  time.  In  this  case  the  committee  feels 
a  more  reasonable  definition  of  "mechanical  life"  would  be 
the  period  required  in  which  the  expenditure  for  repairs, 
with  interest,  equaled  the  original  cost  of  the  car. 

Question  13.  Would  the  use  of  creosoted  timber  in  underframe  and 
superstructure  materially  increase  the  period  of  mechanical  usefulness  of 
all    types   of    cars,    or    any    particular    type? 

Eighty  per  cent  of  replies  say  "Yes,"  and  20  per  cent 
say  "No." 

Question  14.  To  what  extent  would  the  use  of  creosoted  sills,  floorins. 
posts,    roofing,  etc.,  reduce  repairs? 

Over  80  per  cent  of  the  replies  indicate  that  treatment 
would  reduce  repairs.  The  percentage  of  saving  varies  from 
less  than  25  per  cent  to  more  than  50  per  cent. 


Question     15.     Have    you    had 
-ills    (mortices,    tenons,    end,    etc)    with    d'al 


vitb    the    brush     treatment    of 
creosote ' 


About  65  per  cent  report  having  experience  with  brush 
treatment.     Ten  different  products  were  used. 

Qttestion  16.  Have  you  had  experience  with  treating  car  material  by  the 
open  tank  system  (hot  and  cold  treatment)  or  hv  dipping  (short  immer- 
sion) using  creosote  oil?  (a)  If  so.  what  procedure  was  followed  in  the 
treatment  and  what  preservative  was  used?  (b)  What  were  the  results 
obtained,  and  tvha*  is  your  opinion    of  the  value  of  such   treatment? 

Less  than  10  per  cent  report  experience.    Only  one  em- 


Takle  4 — SuMM.^Ry  of  Replies  to  Question  No.  3 

Number  of  references  to  various  species  for  different  parts  given 

Species  of  wood  used  by 


Part 


K 


Draft  timber   A  7           1         47  2 

End  sills n  S          ..          44  8 

Side  sills    C  ..           ..            3  46 

Inter  sills  D  ..          ..           2  46 

Flooring E  . .                       5  46 

r-osts    F  5           2         37  19 

Siding    G          43 

Lining    H  ..                       ..  41 

Ridge  poles    I  . .          .  .            1  44 

Turlines    /...J  ..           ..            2  44 

Carlincs   K  1           1         26  28 

•S.    &   E.    plates L  2         ..         29  39 

Roof  deck   M         43 

Total  references  to  species.  23            4        196  449 

•End  plates  usually  specified  oak.     Side  plates,  pine  or  fir. 
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14 

14 
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11 
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2 

13 

5 

70 
66 
66 
64 
71 
83 
63 
66 
62 
63 
75 
87 
65 


Repl)-  No.  48.  Treated  refrigerator  car  sills  in  service  from 
three  to  seven  years.  Reply  No.  30.  Treated  log  car  sills 
in  service  eight  years.  Reply  No.  26.  Treated  stock  car 
sills  and  flfx)ring  in  service  six  years.  All  of  the  above 
treated  material  is  still  in  good  condition. 

Question  8.  If  creosoted  sdU  are  eniplo\ed  for  refrigerator,  box,  stock 
and  condol.i  cars,   can    all   stenciling  be  apolied   to  the  body  of  the  car? 

Fifty  per  cent  of  the  replies  state  "Yes"  and  IS  per  cent 
state  "No."     The  remainder  do  not  reply. 

Queslii'ii  9.  If  creosoted  sills  are  employed  for  flat  cars,  would  it  be 
practical  and  economical  to  use  metal  numerals  and  signs  to  replace 
steneiline? 

Over  60  per  cent  state  it  is  practical.  Opinion  is  evenly 
divided  as  to  whether  it  is  economical. 


ploys  the  standard  open  tank  process  and  states  that  "Such 
treatment  very  greatly  increases  the  life  of  the  materials 
treated." 

Question  17  Have  you  employed  car  lumber  creosoted  by  standard  pres- 
sure processes?  (a)  If  so.  what  species?  (b)  What  specificaiions  for 
treatment  and  preservative  were  followed?  (c)  What  have  been  the  results, 
and  what  is  your  opinion  of  the  value  of  such  treatments?  (d)  Have  you 
used  by  any  other  method  of  treating  for  the  purpose  of  retarding  decay? 
(If    so,    mention    material    used,    with    results.) 

But  one  firm  reports  experience  with  pressure  treatment, 
having  used  with  satisfactory  results,  both  straight  creosote 
and  the  Card  process. 

Question  18.  To  what  extent  would  vour  shop  practice  be  affected 
by  the  introduction  of  trealing  processes,  and  what  method  of  preserva- 
tive treatment  would  be  the  most   practical,  efficiency  thereof  considered' 
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The  mi\jorit_\-  feel  that  shop  practice  would  be  affected  to 
a  greater  or  less  degree  by  the  adoption  of  wood  preservation, 
indicating  that  the  introduction  of  preservative  treatment 
would  necessitate  at  least  some  changes. 

MISCELLANEOUS  DATA 

Question  1.  What  experience  have  you  had  with  the  use  of  "new" 
species  of  wood  in  car  building?  (e.  g.,  have  you  used  Sitka  spruce, 
noble  fir.   Western    white    tir.   or  other  species  which   .ire  not   comnr^n?) 

The  replies  showed  the  new  species  used  for  various  parts 
of  cars  were  as  follows;  Roofing — Western  hemlock,  red- 
wood, cjTDress,  Sitka  spruce,  noble  fir.  Siding — cypress, 
Sitka  spruce,  noble  fir.  End  sills — gum.  Lining — noble 
fir.  Decking — noble  fir.  Sheathing — Port  O  cedar.  Posts 
and  braces — Sitka  spruce. 

Qitestion  2.  To  what  extent  have  you  used  hardwoods  such  as  oak, 
mapie  or  iiirch,  for  flooring  in  cars  subject  to  excessive  mechanical  wear' 
(a)  Do  you  consider  the  extra  life  of  hardwood  parts  justifies  the  ex- 
pense? 

Oak  and  maple  are  generally  used  in  ore  cars  and  to  some 
extent  in  flat  and  gondola  cars.  K  few  firms  report  use  of 
birch,  hickor\-  and  beech  for  such  purposes,  and  a  few  use 
pine  or  fir  in  these  types  of  equipment,  (a)  More  than  70 
per  cent  of  replies  indicate  that  extra  cost  of  hardwood  parts 
is  justified  by  greater  life. 

Question  .1.  What  is  the  average  amount  of  car  stock  kept  on  hand 
at  vour  shops  or  yards?  fa)  Is  this  stock  stored  in  sheds?  (b)  What  is 
the  percentage  of  loss  from  warping,  weathering  and  decay?  (c)  What 
difficulties  do  vou  have  in  getting  car  stock  true  to  grade  and  properly 
seasoned?      With   what  species  have  you  had  this  trouble' 

Reports  indicate  that  smaller  shops  carry  from  60  to  90 
dais'  stock  whereas    those    which  con-iume  over  40.000,000 


gage  ties,  cripple  posts,  running  board  saddles,  blocking, 
framing  posts.     Old  roofing  cut  into  yard  fencing. 

Question   5.     What  is  the  comparative  life  of  single  sheathed  and  double 
sheathed  box   cars   of   similar  weight    and    capacity' 

Three  firms  report  the  double  sheathed  box  car  has  up  to 
25   per  cent  longer  life  than   single  sheathed.     Four  firms 

T.^BLE     17 SUMMARV     OF     REPLIES     TO     QUESTION     15 

Tabulation    of    replies,    number    who    used    some   sort    of    brush    treatment — 
what  product  and  whether  satisfactory 

Brush  treatment  used           No  treatment  used  No  statement 

37                                           21  3 

Xumber  of  Satis-  Unsatis- 

replies                 Products  used  factory  factory 

8         Creosote    8  0 

2         Coal    tar    2  0 

1  Caibolineum     1  0 

18          Paints     13  S 

5         Wood  tar  preservatives 4  1 

2  Proprietary  asphalt  waterproofing  products.  2  0 
1          Carglue     1                    0 

37  31 6 

report  single  sheathed  up  to  50  per  cent  longer  life  than 
double  sheathed.  Four  report  that  the  life  of  the  two  classes 
of  car  is  practically  identical.  The  remainder  report  no 
figures  available. 

The  report  was  signed  by  H.  S.  Sarket  (C,  M.  &  St.  P.), 
chairman;  K.  C.  Barth  (Barrett  Manufacturing  Company), 
chairman  sub-committee  on  Car  Construction ;  Lowry  Smith 
(N.  P.),  F.  V.  Dunham  (Southern  Pine  Association),  W.  W. 
Lawson  (T.  &  N.  O.),  V.  R.  Hawthorne,  acting  secretary 
Master  Car  Builders'  Association,  and  S.  W.  Allen,  United 
States  Forest  Products  Laboratory. 


Table    14 — Summary    of    Replies   to   Question    12 
.\T  Is  THE  Mechanical  Life  of  the  Various  Types  of  Cars? 
Sixty-one  Questionnaires  Analyzed  to  November  5,   1918 
Meoi'onical  Life  as  Stated  by   Questionnaire 


Box  Cars 

Years    life     5 

Wood     •■      ■  ■ 

Composite,    steel     underframe 

Composite,    steel   center    sill 

Refrigerator    Cars 

Years   lite    5 

Wood    1 

Steel    underframe     

Steel    center    sill 

Stock  Cars 

Years   life    5 

Wood    1 

Steel    underframe    

Steel    center    sill 

Flat   Cars 

Years   life    5 

Wood    1 

Steel    underframe     

Sleei    center    sill 

Gondola   Cars 

Years    life    5 

Wood    3 

Steel    underframe     

Steel     center     sill 

Note — Where   the    reply    stated    a    lerm   of 
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No  reply 
13 
35 
42 

No  reply 
30 
41 
47 

No  reply 
23 
40 
46 

No  reply 

18 
34 
45 
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33 
45 


"from    6    to   8  years,"  an  average  of  the  t-vo  figures  was  used  in  summary,  i.  e..  7  years. 


ft.  per  vear  carry  a  12  months'  suppl>'  of  soft  woods  and  an 
even  longer  supply  of  hardwoods.  The  practice  of  carrying 
a  year's  supply  in  order  that  the  wood  may  become  properly 
seasoned  before  use  is  to  be  commended  ven,'  highly.  It  is 
essential  that  wood  be  thoroughly  seasoned  where  it  is  to  be 
eiven  preservative  treatment,  (a)  Replies  indicate  that  the 
general  practice  is  to  store  dressed  lumber,  kiln-dried  stock 
and  high-grade  hardwoods  in  sheds,  (b)  Three-quarters  of 
1  per  cent  on  the  average  is  the  loss  from  warping,  weather- 
ing and  decay,  (c)  Replies  indicate  that  in  recent  years 
increasing  difficulty  has  been  experienced  in  securing  satis- 
factory grades  of  oak  and  other  hardwoods. 

QuestioK  4.  What  efforts  are  made  toward  salvage  of  old  car  lumber 
at   repair  shops? 

A  general  effort  is  apparent  throughout  the  industry  to 
salvage  all  material  that  can  be  worked  over  at  a  profit.  The 
following  instances  of  use  for  salvaged  lumber  are  given: 
Old  siding  and  lining  cut  into  roof  repairs,  grain  doors,  coal 
doors,  yard  and  snow  fences.  Old  car  sills  cut  into  sill 
splices,  cross-ties,  engine    wood,  shims,  car  stakes,  narrow 


DISCUSSION 

J.  H.  Waterman,  superintendent  of  timber  construction, 
Chicago,  Burlington  &  Quincy,  reported  that  large  quantities 
of  timber  had  been  treated  and  used  in  the  construction  of 
stock  cars  during  the  period  from  1911  to  1914,  inclusive. 
Recent  investigation  at  all  car  repair  yards  on  the  system 
indicated  that  there  was  no  record  of  any  of  these  cars 
having  been  repaired  to  date,  because  of  the  decay  of  the 
treated  timber.  This  treated  timber  was  used  for  floorings 
and  sills;  the  average  life  of  untreated  timber  for  these  pur- 
poses is  three  or  four  years. 

L.  K.  Sillcox,  master  car  builder,  Chicago,  Milwaukee  & 
St.  Paul,  at  Milwaukee,  urged  the  treatment  of  car  roofing 
timbers  and  the  material  in  stock  cars. 

J.  H.  Milton,  superintendent  of  the  car  department.  Rock 
Island  Lines,  favored  the  treating  of  longitudinal  sills,  posts 
and  decking  for  gondola  and  stock  cars,  but  opposed  the 
creosoting  cf  timber  for  box  and  refrigerator  cars,  because 
of  danger  of  injury  to  the  lading. 


Car  Inspection  and  Maintenance' 

Unification    Demands    Capable  Supervision   and  In- 
spection   and    the    Backing    of    Operating    Officers 

BY  J.  J.  TATUM 

General  Supervisor  of  Car  Repairs,  United  States  Railroad  Administration 


IT  has  genenilly  been  found  by  railroad  managements  that 
the  inspection  and  maintenance  of  car  equipment  is  not 
uniform  and  they  have  frequently  urged  unification  of  in- 
spection and  repairs,  deeming  it  to  be  an  important  factor  of 
safety,  good  performance  and  economical  operation. 

Unification  of  inspection  and  repairs  to  equipment  was 
found  by  the  United  States  Railroad  Administration  to  be 
such  an  important  requiremenj  of  good  railroad  performance 
that  it  soon  began  to  lay  plans  and  make  instructions  effective 
that  would  unify  inspection  and  repairs,  as  well  as  to 
standardize  equipment. 

For  this  reason  Circular  No.  7  was  issued,  June  S,  1918,  by 
C.  R.  Gray,  fonner  director  of  the  division  of  operation,  to 
insure  that  inspection  and  repairs  would  be  properly  made  to 
car  equipment.  Mechanical  Department  Circular  No.  7  was 
issued  October  17,  covering  repairs  to  refrigerator  cars  for 
the  purpose  of  standardizing  the  repairs  to  refrigerator  cars 
to  such  extent  that  they  would  be  suitable  for  the  service  they 
are  intended  to  perform.  Meclianical  Department  Circular 
No.  S  was  issued  November  1,  1918,  for  the  purpose  of 
standardizing  materials  for  freight  car  repairs  in  order  that 
repairs  could  be  made  promptly  and  uniformly. 

Knowing  that  certain  things  must  be  done  and  issuing  in- 
structions to  do  them  does  not  always  mean  they  will  be  done, 
or  that  the  instructions  issued  will  be  complied  with.  Some- 
thing more  is  required.  The  men  in  charge  should  be  capable 
not  only  of  issuing  instructions  but  capable  of  knowing  when 
instructions  are  being  complied  with.  They  should  also  be 
capable  of  issuing  workable  instructions  and  selecting  men 
who  are  capable  of  complying  with  their  instructions. 

If  this  statement  is  true  then  we  should  have  thorough, 
capable  and  efficient  men  at  the  head  of  car  departments,  who 
know  when  a  car  is  properly  inspected  and  how  to  inspect  it. 
They  should  know  when  a  car  is  properl)-  repaired  and  how  to 
repair  it.  If  they  are  capable  of  doing  this,  they  should  then 
be  capable  of  selecting  the  right  men  to  see  that  this  work  is 
properly  performed.  They  should  know  that  the  foremen 
they  have  placed  in  charge  of  their  repair  shops  are  not  only 
capable  of  repairing  cars  and  knowing  that  they  are  properly 
repaired  but  that  they  are  also  capable 'of  seeing  that  the  men 
doing  the  work  do  it  properly. 

When  selecting  a  man  as  foreman  car  inspector  or  leadina 
inspector,  it  should  be  known  that  the  man  selected  is  not 
only  capable  of  inspecting  a  car  and  knowing  when  it  is 
properly  inspected,  but  that  he  is  capable  of  selecting  men  as 
inspectors  who  are  alile  to  inspect  cars  properly. 

After  these  requirements  are  met.  we  may  look  with  con- 
fidence for  unified  inspection  and  maintenance  of  equipment, 
but  not  until  then. 

Even  after  this  is  done  there  will  still  continue  to  be  im- 
proper inspection  and  maintenance  of  equipment  and  a 
variance  from  the  unification  requirements  if  those  in  charge 
of  these  men  do  not  respect  their  action.  I  mean  by  this 
statement  that  inspectors  .should  be  given  all  trains  to  inspect 
and  they  should  be  permitted  to  hold  them  a  sufficient  length 
of  time  to  give  each  car  the  needed  inspection  and  repairs,  or 
to  shop  the  defective  car  out  for  repairs.  .After  a  car  inspector 
has  shopped  a  car  for  defects  which  make  it  unsafe  to  be 
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continued  in  service,  no  one  should  be  permitted  to  cause  such 
car  to  be  placed  back  in  service  until  the  repairs  for  which 
the  car  was  shopped  have  been  made  properly,  or  improper 
repairs  corrected.  One  giving  or  assuming  such  authority, 
will  by  his  act,  l^ecome  an  enemy  to  safetx'  and  a  promoter  of 
disaster  that  may  result  in  loss  of  life  or  limb  and  destruction 
of  property. 

It  should  be  considered  just  as  serious  and  dangerous  for 
one  to  remove  a  shop  card  from  a  defective  car  and  permit  it 
to  go  into  ser\'ice  without  necessary  repairs  being  made,  or 
permit  a  car  to  go  into  service  with  a  shop  card  on  it  without 
the  repairs  being  made,  as  it  would  be  for  one  to  change  a  red 
signal  to  white  before  an  approaching  train,  without  knowing 
whether  or  not  the  block  into  which  the  train  is  to  move  is 
safe  and  clear.  In  my  opinion,  one  act  is  just  as  serious  and 
just  as  liable  to  cause  disaster  as  the  other. 

Therefore.  Mr.  Railroad  Manager,  it  is  with  3-ou  to  see 
to  it  that  your  car  inspectors  are  given  your  trains  to  inspect, 
with  the  time  to  make  needed  inspection  and  repairs.  If  this 
is  not  done  you  should  be  responsible  for  the  failure  of  such 
cars  and  not  the  head  of  the  car  department  or  his  inspector. 
It  also  lies  with  you  to  see  that  the  car  inspector's  action, 
when  shopping  a  car  cut  for  repairs,  is  given  your  full  sup- 
port, to  the  extent  that,  should  anyone  remove  a  shop  card 
from  a  defective  car  and  permit  it  to  go  into  service  before 
necessary  repairs  are  made,  or  place  a  car  in  service  with  a 
shop  card  on  it,  such  person  should  be  relieved  from  the 
service  for  the  good  and  safety  of  all  concerned.  If  this  is 
not  done,  then  the  motto  we  have  established — "Safety  First" 
— is  only  a  mockery  and  you  are  deceiving  yourself  as  well  as 
the  public,  in  your  efforts  to  promote  such  a  doctrine. 

The  protection  of  millions  of  passengers  using  the  rail- 
roads of  our  country,  as  well  as  railroad  employees,  and  the 
protection  of  billions  of  dollars'  worth  of  railroad  property 
and  billions  of  dollars  of  freight  hauled  in  cars  operating 
over  our  railroads  depends  upon  the  thorough  and  careful 
inspection  made  to  our  cars.  There  also  depends  upon  their 
careful  inspection  and  the  repairs  to  equipment  the  protection 
of  foodstuffs  needed  to  feed  hundreds  of  millions  of  people. 
With  this  great  responsibilih'  upon  the  inspectors,  their  value 
cannot  be  discounted. 

To  bring  about  these  desired  conditions  it  is  necessary  that 
we  first  select  for  the  heads  of  our  car  departments  men  who 
have  been  thoroughly  trained  and  well  experienced.  They 
should  see  to  it  that  inspectors  selected  are  capable  of  making 
safe  and  proper  inspection  of  car  equipment.  This  can  only 
be  estal)Iished  by  requiring  inspectors  to  pass  an  examination 
that  will  insure  that  after  once  passing  the  examination  they 
are  capable  of  performing  the  work  assigned  to  them. 

They  should  also  see  that  inspectors  are  given  all  trains  to 
inspect  and  permitted  to  hold  them  until  inspection  is  made. 
Cars  once  inspected  and  passed  as  being  fit  for  ser\'ice  should 
be  in  such  condition  that,  when  inspected  again  at  next  in- 
spection point,  they  will  not  be  shopped  out  for  defects  that 
existed  at  the  time  of  the  previous  inspection;  neither  should 
they  fail  while  in  movement  due  to  sucli  defects.  In  other 
words,  should  an  inspector  pass  a  car  as  being  safe  and  fit 
for  loading  at  St.  Louis  that  car  should  be  in  condition  to 
continue  through  to  New  York  or  any  destination  without 
being  shopped   out   or  breaking  down   in   movement,   due  to 
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defects  existing  when  the  car  was  inspected  at  St.  Louis. 
When  a  car  repaired  on  shop  tracks  at  Chicago  is  moved  to 
New  York  for  loading  it  should  not  be  necessary  to  shop  it 
for  defects  that  existed  when  it  was  placed  on  the  shop 
tracks,  or  for  improper  repairs  made  at  Chicago,  on  or  before 
its  arrival  at  New  York.  No  car  should  be  placed  for  load- 
ing until  first  inspected  and  given  needed  repairs. 

Unless  we  are  able  to  obtain  these  desirable  conditions 
our  inspection  or  our  repairs  are  not  uniform,  or  our  super- 
visors are  not  capable  and  efficient,  or  someone  is  removing 
shop  cards  or  causing  cars  to  leave  inspection  points  or 
repair  yards  before  they  are  in  proper  condition  for  service. 

Unless  such  practices  are  corrected  (if  they  exist)  we  can- 
not expect  to  establish  the  unified  requirements  which  would 
result  in  safe  and  economical  operation.  Unified  inspection 
and  repairs  will  mean  to  our  railroads  less  loss  of  lite  and 
limb  of  passengers  and  trainmen,  greater  car  mileage,  fewer 
accidents,  less  destruction  of  equipment  and  property,  less 
repeated  shopping  of  cars,  greater  car  supply,  less  need  for 
purchase  of  new  equipment,  decrease  in  cost  of  operation,  less 
maintenance  cost,  prompt  handling  of  business,  greater  satis- 
faction to  shippers,  better  earnings  for  railroads  and  a  more 
satisfactory  dividend  for  the  stockholders. 

DISCUSSION 

In  presenting  his  paper  Mr.  Tatum  referred  to  the  fact  that 
of  the  more  than  two  and  a  half  million  freight  cars  in  the 
country  about  125,000  cars  are  being  held  for  repairs  and 
more  than  100,000  cars  are  being  repaired  per  day.  There 
are  on  80  railroads,  or  about  57.6  per  cent  of  the  railroads 
reporting  to  the  Railroad  Administration,  less  than  four  per 
cent  bad  order  cars.  On  Februarj'  IS  there  were  141,000 
men  employed  in  car  repairs  on  139  Class  I  railroads,  which 
were  liolding  an  average  of  slightly  over  five  per  cent  of  their 
cars  in  bad  order. 

F.  W.  Brazier,  superintendent  rolling  stock.  New  York 
Central,  questioned  the  significance  of  the  figures  given  by 
Mr.  Tatum  as  to  the  number  of  cars  actually  in  bad  order 
condition,  ownng  to  the  fact  that  instead  of  giving  cars 
thorough  repairs  too  many  of  them  had  only  received  suffi- 
cient repairs  to  get  them  temporarily  back  into  service.  He 
endorsed  the  requirements  for  unification  outlined  by  Mr. 
Tatum,  stating  that  the  instructions  are  dear  enough,  but  that 
little  attention  is  paid  to  some  of  them;  when  business  is  rush- 
ing there  is  a  great  demand  for  ef|uipment  and  only  such  re- 
pairs are  made  as  will  keep  the  cars  running,  instead  of  giving 
them  the  thorough  repairs  they  need,  when  they  are  empty  and 
on  the  repair  track.  M.  C.  B.  Circular  4-A,  now  in  effect,  was 
quoted  to  show  that  it  is  not  so  much  instructions  that  are 
needed  as  some  way  of  securing  their  full  observance.  This 
circular  alone,  if  carried  out,  would  greatly  improve  the  con- 
dition of  equipment  not  now  suitable  to  meet  modern  service 
conditions.  In  this  connection  Mr.  Brazier  stated  that  the 
New  York  Central  on  August  1,  1918,  had  7,000  cars  yet 
to  be  equipped  with  safety  appliances.  Since  that  time  only 
eight  cars  have  been  reported  as  being  equipped  with  the 
safetv  appliances  on  foreign  lines,  as  compared  with  370 
foreign  cars  which  have  had  the  appliances  brought  up  to 
standard  on  the  New  York  Central  Lines.  The  need  of 
adequate  force  behind  instructions,  if  they  are  to  be  carried 
out,  was  further  emphasized  by  Mr.  Brazier,  who  cited  the 
case  of  the  safety  appliance  standards  now  adopted  and  en- 
forced by  the  Interstate  Commerce  Commission.  The  Master 
Car  Builders'  recommendations  for  the  ladder  location  were 
complied  with  by  about  85  per  cent  of  the  railroads,  but  the 
other  IS  per  cent  of  the  roads  persisted  in  applying  their 
ladders  in  exactly  the  opposite  location.  The  Interstate 
Commerce  Commission  did  not  formulate  new  standards,  but 
it  required  the  force  behind  the  Safet>'  Appliance  Acts  to 
bring  about  100  per  cent  compliance  with  the  standards 
formulated  bv  the  association. 


The  need  of  the  highest  type  of  supervision  in  the  car  de- 
partment was  emphasized,  its  importance  being  indicated  by 
the  fact  that  in  1917  the  New  York  Central  spent  |8,000,000 
in  the  maintenance  of  locomotives,  whereas  the  car  depart- 
ment's expenditures  totaled  $17,000,000.  But  labor  condi- 
tions have  been  such  during  the  past  year  that  it  has  been 
difficult  to  keep  men  in  the  service  long  enough  to  develop 
good  inspectors. 

Commenting  on  Mr.  Tatum's  remarks  as  to  the  need  of 
holding  trains  for  thorough  inspection,  Mr.  Brazier  advocated 
that  no  car  be  placed  for  loading  until  it  has  passed  a 
thorough  inspection.  Such  inspection  should  apply  particu- 
larly to  the  running  gear,  brake  rigging  and  draft  gear,  which 
must  be  in  first-class  condition  on  all  cars,  while  some  otlier 
parts  of  the  car  need  not  necessarily  be  in  perfect  condition  to 
receive  certain  classes  of  lading. 

Mr.  Brazier  called  attention  to  the  air  brake  situation, 
which  is  one  of  the  most  serious  conditions  affecting  the  proper 
operation  of  freight  cars.  He  suggested  as  a  subject  for  in- 
vestigation how  many  railroads  have  proper  yard  facilities 
for  testing  the  brake  equipment  and  making  necessary  repairs 
to  it.  Referring  to  this  matter,  Mr.  Tatum  mentioned  an 
instance  in  which  a  railroad  was  endeavoring  to  economize  in 
the  purchase  of  material  by  reclaiming  old  cylinder  gaskets, 
no  new  ones  being  purchased.  An  inspection  was  made  of 
some  of  the  brakes  thus  overhauled  after  the  work  had  been 
completed  and  the  brakes  stenciled  ready  to  return  to  service; 
the  fact  was  disclosed  that  the  brakes  leaked  off  so  fast  that 
it  was  impossible  for  the  inspector  to  read  the  gage  quick 
enough  to  say  whether  they  had  applied  or  not.  A  question 
a?  to  the  proper  life  of  air  hose  in  its  relation  to  brake  con- 
ditions was  raised  by  H.  C  Woodliridge,  regional  supervisor 
of  the  Fuel  Conservation  Section  of  the  Railroad  Adminis- 
tration, who  stated  that  it  costs  as  much  to  stop  a  train  as  to 
renew  an  air  hose.  This  was  cited  as  an  indication  of  the 
false  economy  of  attempting  to  retain  air  hose  in  service 
beyond  the  period  during  which  they  may  reasonably  be 
expected  to  remain  tight.  It  was  suggested  that  if  road  fore- 
men and  enginemen  would  report  excessive  train  line  leakage 
these  reports  might  serve  as  a  means  of  keeping  the  car 
department  advised  as  to  tendencies  in  the  condition  of  air 
brake  equipment.  L.  D.  Gillette,  inspector  of  the  Canadian 
Dominion  Railway  Commission,  also  referred  to  the  question 
of  porous  hose  as  being  a  source  of  great  danger  to  the  safe 
mox'ement  of  traffic, — the  prop)er  place  to  locate  the  porous 
hose  being  in  the  yard  and  not  on  the  road.  In  reply,  Mr. 
Tatum  stated  that  he  considered  the  safe  life  of  an  air  hose 
to  be  about  one  year,  and  referred  to  the  fact  that  the  Master 
Car  Builders'  Association  is  now  considering  the  formulation 
of  rules  covering  the  question  of  air  brake  maintenance. 

R.  S.  Miller,  master  car  builder  of  the  New  York.  Chicago 
&  St.  Louis,  raised  the  question  as  to  what  constitutes  a 
serviceable  car.  Various  interpretations  of  this  expression  are 
lieing  adhered  to  in  different  localities,  which  cau.ses  difficultv 
under  present  conditions  in  the  free  movement  of  equipment. 
If  a  uniform  interpretation  were  available  it  would  materially 
assist  in  securing  unified  inspection.  Mr.  Miller  also  advo- 
cated the  universal  use  of  the  Master  Car  Builders'  rules  for 
the  examination  of  car  inspectors  rather  than  the  individual 
sets  of  such  rules  instituted  by  various  car  department  heads. 
In  answer  to  the  question  as  to  what  constitutes  a  serviceable 
car,  Mr.  Tatum  stated  that  he  considered  a  car  serviceable 
when  it  was  in  condition  to  carr\'  the  class  of  freight  for 
which  it  was  built,  but  that  this  did  not  preclude  the  use  of 
l)OX  cars  not  in  ser\MceaIile  condition  for  first-class  merchan- 
dise to  carry  rough  freight. 

W.  H.  Sitterly,  general  car  inspector,  Penn.sylvania  Rail- 
road, emphasized  the  air  brake  situation,  stating  that  the 
brakes  contribute  verv'  largelv  to  bad  car  condit'ons.  The 
one  difficulty  is  that  time  enough  is  not  given  to  the  car  in- 
spector to  do  his  work  properly,  and  it  is  also  necessary  that 
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adequate  time  be  given  to  making  the  needed  repairs  disclosed 
by  the  inspection.  Cars  should  not  be  delivered  in  inter- 
change with  a  clean  bill  of  health  merely  to  get  rid  of  them. 
Facilities  should  be  available  for  repairing  the  cars.  There 
should  be  only  about  one  and  a  half  times  tlie  day's  work 
ahead  of  the  car  repair  forces  and  to  keep  within  this  figure 
adequate  facilities  and  enough  men  must  be  provided.  Great 
assistance  in  securing  proper  compliance  with  rules  relating 
to  car  repairs  in  interchange  has  been  rendered  by  the  Rail- 
road Administration  in  holding  the  individual  responsible  for 
failure  to  make  needed  repairs  or  for  making  improper  re- 
pairs, instead  of  the  matter  being,  as  it  formerly  was,  a 
subject  for  adjustment  between  tlie  railroad  companies  in- 
volved. Mr.  Sitterly  referred  to  an  analysis  of  787  bo.\  cars 
which  had  been  made  at  Buffalo  to  ascertain  their  suitability 
to  be  coopered  for  grain.  Of  these  cars  only  55  per  cent  were 
found  fit  to  carry  grain.  He  stated  tliat  this  situation  could 
be  improved  by  using  cars  which  were  not  suitable  to  be 
coopered  for  grain  for  loading  such  commodities  as  fertilizer, 
hides,  oil,  etc.,  which  leave  the  car  in  a  condition  unsuitable 
for  grain  service. 

In  referring  to  Mr.  Brazier's  discussion  Mr.  Tatum  called 
attention  to  Circular  No.  20,  which  specified  that  when  a  car 
is  repaired  it  should  be  put  in  service  to  give  two  years' 
service,  barring  accidents.  In  this  connection  he  emphasized 
the  need  for  more  facilities.  Operating  officers  and  managers 
often  complain  about  the  condition  of  the  equipment,  but 
they  seldom  oft'er  to  furnish  shop  facilities  adequate  to  carry 
out  the  amount  of  work  which  must  be  done  to  keep  the  cars 
from  returning  frequently  to  the  repair  tracks.  It  is  not  con- 
ducive to  an  ideal  condition  of  rolling  stock  when  a  shop 
becomes  somewhat  congested  with  bad  order  cars  to  relieve 
the  congestion  liy  taking  off  the  bad  order  cars  without 
performing  the  work  required. 

T.  J.  O'Donnell,  chief  joint  inspector,  Niagara  Frontier 
Car  Inspection  Association,  referring  to  Mr.  Tatum's  state- 
ment that  it  should  not  be  necessary  to  shop  a  car  for  defects 
that  existed  prior  to  the  time  of  the  last  shopping,  said  that 
the  Buffalo  gateway  had  at  least  1,000  loaded  cars  every 
morning,  loaded  from  24  to  48  hours  earlier,  which  it  was 
necessary  to  condemn,  as  high  as  150  pairs  of  wheels  having 
to  be  changed  in  one  day.  It  is  the  endeavor  at  Buffalo  to 
get  cars  through  the  terminal  in  three  hours,  but  to  do  this 
the  equipment  must  be  in  first-class  condition. 

A.  R.  Ayers,  superintendent  motive  power.  New  York, 
Chicago  &  St.  Louis,  advocated  the  adoption  of  a  regular 
periodical  program  of  general  overhauling  of  cars  similar 
to  that  followed  in  the  maintenance  of  locomotives.  He  also 
considered  it  best  to  allow  the  owning  roads  to  handle  the 
heavy  repairs  and  bettennents  to  their  own  equipment,  as 
they  are  in  a  position  to  live  up  to  the  requirements  of 
Circular  No.  8.  Furthermore,  they  are  in  a  position  to  lay 
out  the  program  for  betterments  to  a  whole  class  of  their  own 
equipment  and  then  carry  it  out  on  a  quantity  basis  rather 
than  one  car  at  a  time.  Mr.  Ayers  emphasized  the  need  of 
carrying  out  such  betterments  by  referring  to  a  study  which 
had  indicated  that  steel  cars  or  cars  with  steel  frames  came 
on  the  repair  track  on  account  of  the  draft  gear  less  than  once 
a  year,  whereas  wood  underframe  cars  appear  on  the  repair 
track  for  the  same  class  of  repairs  about  two  and  a  half  times 
a  year.  In  other  words,  it  is  a  physical  impossibility  to 
repair  a  wood  underframe  car  so  that  it  will  run  two  years,  on 
account  of  draft  timbers. 

A  question  was  raised  if  the  Railroad  Administration  had 
any  program  in  view  for  returning  cars  to  the  owner  for  such 
work.  The  difficulty  of  carrying  out  this  work  was  indicated 
by  the  situation  on  the  Delaware,  Lackawanna  &  Western, 
which  had  less  than  six  per  cent  of  its  own  cars  on  its  line, 
where  formerly  the  average  was  60  to  65  per  cent.  In  answer 
to  this  Mr.  Tatum  called  attention  to  the  fact  that  cars  can 
now  be  sent  home  at  the  owner's  discretion  when  the  cost  of 


making  repairs  exceeds  $200  and  that  cars  on  coimecting 
lines  can  be  sent  to  the  home  road  for  repairs.  It  is  the  policy 
of  the  Administration,  however,  that  repairs  be  made  wher- 
ever the  cars  are  located  when  such  repairs  can  be  made  in 
kind. 

P.  J.  O'Dea,  chief  car  inspector  of  the  Erie  Railroad,  in- 
quired as  to  what  conditions  had  actually  been  found  through- 
out the  country  and  what  might  be  expected  in  the  future  in 
the  carrying  out  of  betterment  programs  for  equipment  not 
now  fully  able  to  meet  modern  ser\'ice  conditions.  In  reply- 
ing, Mr.  Tatum  called  attention  to  the  fact  that  the  war  had 
taxed  the  equipment  as  well  as  the  other  railroad  facilities 
far  beyond  what  has  been  considered  its  normal  capacity. 
At  the  present  time  preparations  are  being  made  to  carry  out 
reinforcement  programs  on  thousands  of  cars.  It  is,  how- 
ever, unreasonable  to  expect  immediate  results,  as  little  of 
this  work  can  actually  be  carried  out  within  less  than  a  year. 
Under  present  conditions  it  takes  from  three  to  six  months  to 
get  together  the  material,  such  as  center  sills,  bolsters,  truck 
side  frames,  steel  ends,  etc.,  for  a  single  lot  of  1,000  cars. 
At  the  present  time  some  20  roads  are  preparing  to  reinforce 
about  20,000  to  25,000  cars,  which  will  eventually  result  in 
an  improvement  in  conditions. 


INTERCHANGE  OF  FREIGHT  EQUIPMENT* 

BY  J.  C.  ODONNELL 

The  great  volume  of  tonnage  traveling  through  the 
country  places  upon  us  the  responsibility  as  common 
carriers  to  handle  that  tonnage  with  despatch  and  due 
care.  From  the  equipment  point  of  view  our  first  duty  is  to 
be  absolutely  certain  that  our  mechanical  inspection  and 
upkeep  are  on  a  basis  that  will  insure  such  service.  This 
paper  has  been  divided  to  cover  points  that  are  matters  of 
daily  observation  with  interchange  inspectors,  with  the  in- 
tention of  creating  discussion  in  order  that  we  may  take  from 
it  ideas  that  we  feel  will  improve  every  day  conditions. 

THE    HANDLING    OF    EMPTY    FREIGHT    EQUIPMENT 

A  car  before  it  enters  into  interchange  must  first  of  all 
become  a  suitable  vehicle  for  the  load  it  is  to  carry,  and 
upon  this,  barring  unexpected  conditions,  depends  its  sub- 
sequent movement.  To  meet  the  requirements  cars  should 
be  on  the  following  basis: 

A.  Cars  for  grain  or  flour  loading  must  be  perfect  as  to 
roofing,  flooring,  sides  and  ends,  clean  and  free  from  odors. 

B.  For  merchandise,  or  similar  loading,  not  susceptible  to 
immediate  damage,  the  roof  in  general  must  be  free  from 
leaks,  but  ordinarily  not  so  close  as  an  "A"  car,  and  the 
body  is  acceptable  for  such  loading  if  in  fair  condition. 

C.  For  coarse  freight  loading,  such  as  lime,  ingots,  spelter, 
pulpwood,  and  commodities  not  susceptible  to  damage  by 
weather,  the  body  should  be  in  fair  condition. 

D.  Open-top  equipment  in  the  ore  loading  districts  and 
in  season  must  have  a  special  inspection  to  see  that  all  sides 
and  slope  sheets  are  fit  to  withstand  such  commodity  and  that 
hoppers  and  attachments  are  in  first-class  condition  and 
entirely  free  from  defects.  All  other  equipment  of  the  hopper 
or  gondola  type  for  general  utility  loading  may  be  inspected 
on  the  ordinary  interchange  basis  with  the  conditions  more 
or  less  perfect,  but  not  with  the  special  inspection  required 
for  ore  loading. 

The  foregoing  conditions  from  a  mechanical  standpoint 
will  furnish  the  transportation  department  the  equipment 
so  that  with  little  or  no  trouble  it  can  be  utilized  for  any 
purpose  intended  or  desired.  But  let  us  not  forget  that  the 
equipment  must  Ije  carefully  repaired  after  it  has  been  thor- 
oughly inspected  for  light  truck  repairs  and  work  that  seems 
to  be  overlooked  as  a  general  rule.     I  have  in  mind  our  vol- 


•From    .1    paper    presented    before     the     Cir      Foremen's     Association    of 
Chicago. 
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uiiie  of  empty  refrigurator  cars  tluit  should  Im;  specially 
handled  before  the  load  is  placed  in  the  car.  This  work 
should  include  not  only  the  upkeep  of  air  brakes,  but  also 
the  arch  bars,  wheels,  bolsters,  draft  rigging  and  all  carry- 
ing parts  of  the  car.  To  bring  about  such  results  there 
should  be  a  systematic  method  of  handling  the  empty  ecjuip- 
ment,  preferabl)'  by  the  owners,  when  the  owners  are  the 
loaders,  or  in  immediate  touch  by  the  trunk  lines,  so  that 
no  car  when  the  load  is  placed  in  it  will  necessitate  repair 
track  movement  under  ordinary  conditions  until  reaching 
its  final  destination  with  the  load  in  question.  To  illustrate 
the  point  I  am  trying  to  bring  out  for  the  benefit  of  inter- 
change, for  the  month  of  December,  1918,  in  the  Niagara 
Frontier  district,  the  records  indicate  that  our  inspectors  were 
obliged  to  condemn  loaded  cars  to  the  repair  track  to  the 
extent  of  having  1,200  pairs  of  wheels  changed  on  eastbound 
interchange,  and  20  per  cent  of  this  number  were  on  high 
class  freight  carrying  fresh  meat,  stock,  poultry  and  similar 
commodities.  This  is  one  item  alone  out  of  our  daily  work 
that  demonstrates  the  absolute  necessity  of  doing  all  the 
necessary  w^ork  on  the  crippled  car  before  the  load  is  placed 
in  it  for  movement,  and  this  must  be  done  to  get  the  service 
through  on  our  high  class  special  loading  that  invariably 
makes  express  time  service. 

NECESSARY  ACTION  ON  LOADED  EQUIPMENT  BEFORE  LEAVING 
THE   INITLAL   POINT   OF    LOADING 

There  must  of  necessity  be  close  co-operation  between  the 
car  department  employees  and  the  employees  who  are  placing 
the  loads  in  the  car,  both  at  freight  houses,  industrial  plants 
and  all  other  similar  loading  points,  to  see  that  the  Master 
Car  Builders'  rules  are  strictly  observed,  both  on  open  and 
closed  cars,  to  protect  the  lading  enroute  from  shifting  and 
otherwise,  and  also  on  double  and  triple  loads,  to  see  that 
they  are  carefully  built  up  to  insure  safe  movement  in  line 
with  the  Master  Car  Builders'  loading  rules.  These  rules 
as  in  effect  are  revised  from  year  to  year  and  are  perfect  to 
cover  the  interchange  throughout  the  country  if  strictly  ad- 
hered to  and  carried  out.  The  non-carry-ing  out  of  these  rules 
causes  damage  to  ladmg,  accidents  enroute  and  serious  de- 
lay, which  could  all  have  been  avoided  had  proper  care  and 
supervision  originally  carried  out  the  intent  and  purpose  of 
the  IMaster  Car  Builders'  Association.  I  would  especially 
call  attention  to  the  necessity  of  providing  proper  doorway 
protection  and  blocking  on  the  closed  car  to  overcome  damage 
to  the  lading  and  injury  at  the  doorway  enroute. 

The  greatest  responsibility  of  the  mechanical  department 
for  protecting  the  lading  is,  first  of  all,  to  have  a  perfect  car 
to  put  the  lading  in,  and,  secondly,  to  see  when  the  lading 
is  placed  in  the  car  by  the  consignor,  that  it  reaches  its 
destination  and  the  consignee  in  the  condition  that  it  should, 
thereby  overcoming,  unnecessary  expenditures  to  bring  it 
back  to  its  original  condition. 

INTERCHANGE    INSPECTION   FOR    PROTECTION    OF    EQUIPMENT 
THROUGHOUT    THE    COUNTRY 

Granting  that  we  have  complied  with  all  of  the  previous 
requirements,  the  car  is  accepted  for  train  service  to  its  des- 
tination, and  should  proceed  without  serious  difficulty. 
Primarily  interchange  inspection  was  intended  for  the  pur- 
pose of  a  monetary  protection  on  defects  occurring  through 
what  we  term  unfair  service  that  did  not  impair  the  strength 
or  serviceability  of  the  car,  together  with  penalty  provisions 
for  not  observing  the  requirements  of  selection  as  mentioned 
above.  With  the  suspension  of  such  service  and  the  adop- 
tion of  government  control  methods,  there  would  naturally 
seem  to  be  little  use  for  interchange  inspection,  but  when 
taken  collectively  the  zones  of  our  railroad  centers  are  so 
distributed  that  when  the  equipment  reaches  these  intermedi- 
ate terminals  it  has  covered,  approximately,  from  150  to  .SOO 
miles,  and  the  service  demands  an  examination  nf  the  run- 


ning gear,  a  re-examination  and  repair  of  all  air  brakes  and 
care  and  attention  to  lubrication  and  packing,  which  in 
the  Niagara  Frontier  district,  as  a  rule,  is  handled  in  about 
five  minutes  to  a  car. 

The  inspectors  on  the  string  as  it  reaches  the  receiving 
yard  are  two  ground  men,  one  roof  man  and  two  following-up 
men,  and  where  the  interchange  demands  it,  the  same  number 
Starting  from  each  end  of  the  string,  except  the  roof  man. 
At  this  time  we  inspect  and  condemn  all  handling  line  defects 
under  government  requirements,  repair  all  yard  defects,  such 
as  nuts  on  box  bolts,  carry  irons,  column  bolts,  draft  pan 
attachments,  also  brake  connection  bolts  and  cotters,  brake 
shoes  and  keys,  brake  hangers  and  parts,  and  all  connections 
of  the  hand  brake  attachments.  In  many  cases  we  apply  brake 
Ijeams  in  the  train  yard,  in  order  to  overcome  switching  any 
car  to  the  shop  track  unless  absolutely  necessary.  The  finish 
of  the  string  is  then  taken  for  switching  and  advanced  to  the 
receiving  line  yard  as  a  rule,  where  the  air  brake  test,  repair 
and  oiling  is  covered.  The  disposition  of  through  business 
under  such  arrangements  is  based  on  the  interchange  of  8,000 
loads  and  3,000  empties  every  twenty- four  hours,  with  an 
average  of  one  car  out  of  ten  as  a  cripple  to  the  repair  track. 
This  shows  why  we  plead  for  better  equipment  at  the  initial 
point  of  loading,  to  overcome  serious  delays  that  must  be 
faced  enroute  if  such  action  is  not  taken,  and  which  is  kept 
constantly  before  us  by  our  transportation  department. 

At  this  time  I  wish  particularly  to  dwell  upon  the 
enormous  losses  through  accidents  that  have  occurred  in  our 
immediate  district,  where  the  old  saying,  "a  stitch  in  time," 
is  applicable.  In  going  over  some  claims  with  the  claim  de- 
partment of  one  of  our  trunk  lines  I  was  astonished  to  learn 
that  during  the  year  I9I8  that  particular  line  paid  out,  in 
the  claim  department,  $5,619,000  to  cover  loss  from  accident, 
leakages,  theft,  improper  stowing  of  lading  and  kindred 
causes.  If  each  man  takes  pride  in  his  position  and  is  zeal- 
ous to  do  his  work  without  any  sting  of  conscience,  let  us 
apply  this  principle  to  our  trains  enroute  and  not  be  charged 
with  negligence  that  causes  untold  misery  and  loss  of  large 
amounts  of  money.  In  other  words,  if  responsibility  is  ours, 
let  us  shoulder  it  and  share  it.  This  can  only  be  done  by 
every  individual  doing  his  full  share  both  in  the  pit  and  in 
a  supervising  capacitv. 

I  would  strongly  recommend  that  in  order  to  have  co- 
operation and  a  common  bond  of  personal  responsibilitv,  fre- 
quent get-together  meetings  be  held,  bringing  up  points 
of  self-interest  for  all  concerned,  which  would  bring  about 
most  excellent  results. 

We  should  not  have  any  matters  connected  with  the  service 
that  those  associated  with  us  are  not  thoroughly  conversant 
with.  The  important  duties  the  employees  of  our  rolling 
stock  departments  are  obliged  to  perform,  should  be  an  in- 
centive for  each  and  every  one  of  us  to  give  the  verv  best 
that  is  in  us  to  the  railroads  of  our  great  country. 

DISCUSSION 

The  discussion  brought  out  many  circumstances  which  ham- 
per the  repairing  of  freight  cars  at  the  present  time.  Mention 
was  made  of  unsatisfactory  labor  conditions  still  existing 
and  insufficient  forces  due  to  the  reductions  in  the  hours  of 
service.  Failure  to  authorize  expenditures  for  betterments 
has  resulted  in  the  setting  aside  of  cars  requiring  heavy  re- 
pairs. The  speakers  agreed  that  there  is  much  trouble  due 
to  the  reloading  of  cars  which  are  not  fit  for  service  but  no 
method  has  been  found  b\-  which  this  abuse  can  be  con- 
trolled on  industry  tracks. 

Some  improvement  has  recently  been  noted  in  the  condition 
of  air  brakes,  but  the  tendency  to  neglect  cars  needing  heavy 
repairs  is  causing  a  steady  decline  in  the  general  ccindition 
of  the  equipment  and  cars  are  now  accepted  in  general  service 
that  would  have  been  carded  bad  order  at  the  first  interchange 
point  under  the  standards  in  force  p  few  years  ago. 
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ENGINEHOUSE  CRANES 


BY  E.  A.  M. 

The  following  three  types  of  cranes  for  use  in  engine- 
houses  are  in  general  use  on  one  large  road  and  have  been 
found  very  serviceable  and  convenient. 

POST    CRANE 

Fig.  1  shows  a  2,000-lb.  capacity  post  crane  for  round- 
houses, which  is  generally  located  on  the  first  post  inside  of 
outer  wall  of  the  house  and  is  located  on  every  post  in  that 
circle.  In  some  cases  possibly  only  a  few  located  in  some 
certain  part  of  the  house  may  be  necessan.-,  while  in  others 
it  mav  seem  most  desirable  on  every  other  one.  That  is  to 
be  determined  by  local  conditions  and  is,  of  course,  optional 
with  the  user.  The  idea  is  to  show  a  very  good  crane  that 
has  resulted  in  being  a  time  saver  for  such  work  as  lifting 
bumper  castings,  wooden  bumper  beams,  front  ends  and 
doors,  cylinder  heads,  steam  chest  lids,  etc.     By  moving  the 


6-in.  channels  weighing  8  lb.  per  foot  and  4  ft.  7!4  in.  long. 
The  castings  (.4)  are  placed  between  these  upright  channels 
at  each  end  and  have  a  circular  base  two  inches  in  diameter, 
which  extend  into  castings  above  and  below,  turning  in  them. 
These  castings  are  bolted  on  the  post  with  ;'4-in.  Ijolts,  with 
plates  on  other  side  and  nut  locks  are  provided.  Two  S-^-in. 
vertical  bolts  with  lock  nuts  keep  these  castings  a  proper  dis- 
tance apart,  or  rather  from  spreading.  Angles  are  used  to 
secure  the  brace  to  the  horizontal  jib.  The  swinging  axis  is 
10  in.  in  front  of  the  post  to  give  it  greater  range,  in  fact  it 
has  a  range  of  about  284  deg. 

In  one  of  our  roundhouses  having  40  stalls,  we  have  39 
of  these,  one  on  each  post  between  the  stalls,  and  nearly  all 
are  so  provided,  as  a  matter  of  fact  all  that  are  of  any 
importance. 

CRANE   FOR   LIFTING   AIR   PUMPS 

A  portable  crane  for  lifting  air  pumps  on  or  off  engines 
is  shown  in  Fig.  2.     At  times,  when  a  locomotive  comes  into 
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Fig.   1 — Post    Crane   for    Enginehouses 


smaller  type  engines  forward  in  the  house  as  much  as  possi- 
ble, it  is  possible  to  lift  air  pumps  by  swinging  the  crane 
well  back. 

This  is  equipped  with  a  2-ton  differential  chain  hoist  on 
a  trolley  which  has  a  movement  of  nearly  5  ft.  The  top 
I-beam  is  6  in.,  weighing  17>4  lb.  per  foot  and  is  12  ft.  o  in. 
long;  at  the  end  there  is  a  small  casting  on  each  side  to 
prevent  the  trolley  from  running  off.  The  brace  is  a  6-in. 
I-beam  weighing  12^4  !'•■  pei"  foo'  and  the  vertical  pieces 
to  which  these  are  fastened  by  angle  plates  ( riveted )  are  two 


the  roundhouse  requiring  repairs  to  the  air  compressor  which 
require  its  being  removed  from  the  locomotive,  this  portable 
crane  will  be  found  very  useful,  and  not  only  make  a  hard 
job  easy  but  do  the  work  with  but  a  slight  delay  to  the 
locomotive.  The  uprights  are  made  of  2J^-in.  round  iron 
pointed  at  the  bottom  for  safety  sake.  These  are  amply 
braced  by  the  '4"™-  by  1-in.  pieces  as  shown.  About  11 
ft.  9  in.  above  the  floor  a  weld  is  shown  and  the  upper  ends 
or  pieces  are  welded  to  the  lyi-in.  uprights.  These  upper 
pieces   are  spaced   5's    in.   apart   by  the  plate   and   washer, 
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leaving  a  J'S-in-  space  in  center  for  the  projecting  or  sup- 
porting arm  which  is  shown  as  detail  A.  The  piece  B  is 
bolted  to  this.  The  ends  of  this  piece  are  about  one  foot 
apart  and  these  rest  on  the  handrail  of  the  engine  for  sup- 
port. You  will  note  that  there  is  plenty  of  space  for  lifting 
the  pump  as  the  connecting  piece  is  3  ft.  4^  in.  center  to 
center.  A  suitable  hoist  is,  of  course,  attached  to  the  eye  C, 
which  has  a  trolley  wheel.  While  this  apparatus  must  be 
rather  hea\'>'  in  order  to  adequately  support  an  air  com- 
pressor, it  can  be  easily  handled  by  three  or  four  men.     The 
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Fig.  2 — Portable   Crane  for   Mounting  Air  Compressors 

swinging  or  supporting  arm  can  be  swung  down  to  some 
extent,  out  of  the  road  when  not  in  use,  as  shown  by  the 
dotted  lines. 

STACK   CRANE 

Fig.   3   shows  a  locomotive  stack  crane  which  has  been 
found  ver\'  serviceable  where  other  overhead  or  permanently 


3 — Stack   Crane  for   Locomotives 


fixed  cranes  are  not  available.  It  is  made  up  from  If^-in. 
bar  stock,  as  indicated  in  the  illustration,  the  upper  arm  of 
which  is  bent  over  at  the  end  to  fit  over  the  top  of  the  stack. 
The  horizontal  arm  has  a  curved  rest,  bent  to  a  9-in.  radius, 


which  fits  against  the  side  of  the  stack.  The  upper  and 
lower  arms  are  reinforced  by  two  ties,  also  made  from  IS/^-in. 
iron,  extended  between  them.  The  outer  end  of  the  frame 
supports  an  eye  which  carries  a  suitable  chain  hoist.  This 
is  free  to  move  on  the  frame  for  a  short  distance,  in  order  to 
get  the  proper  location  of  the  hoist.  This  is  an  excellent 
device  for  lifting  heavy  cylinder  heads,  steam  chest  lids, 
sections  of  cast  iron  bumper  castings,  wood  bumpers,  front 
ends,  etc.  Where  other  facilities  are  not  provided  it  has  been 
found  very  serviceable  and  will  serve  to  materially  shorten 
tlie  length  of  time  engines  are  kept  in  the  roundhouse  for 
repairs. 


RECLAIMING   LOWER    HEAD  OF   CROSS- 
COMPOUND  AIR  COMPRESSORS 

BY  J.  H.  HAHN 
Assistant  Roundhouse  Foreman.  N.  &  W.,   Blueiield.  W.  Va. 

One  of  the  most  common  defects  which  develop  in  the 
8j4-in.  cross-compound  air  compressors  is  a  broken  piston 
rod.  When  the  high  pressure  air  piston  rod  breaks  or  the 
nuts  work  oft'  the  lower  end,  the  result  is  generally  that  the 
pocket  in  the  lower  piston  head  in  which  the  end  of  the  rod 
works,  is  broken  out.  Ordinarily  this  starts  the  cylinder 
head  on  the  road  to  the  scrap  pile. 

The  fitting  shown  in  the  drawing  was  designed  for  use 
in  reclaiming  cylinder  heads  broken  in  this  manner  and  a 
large  number  of  them  have  been  applied  with  excellent  re- 
sults at  Bluefield.     Tlie  broken  heads  are  placed  in  a  large 


Drill  and  fap 
for  lower  cyf. 
heacf 

Forged    Fitting    Used    to    Repair    Broken    Lower    Cylinder    Heads    of 
Cross  Compound  Air  Pumps 

gap  lathe  and  bored  out  and  tlireaded  to  receive  the  fitting, 
which  is  forged  from  a  piece  of  wrought  iron  and  threaded 
as  shown  in  the  drawing.  A  large  Stillson  wrench  is  used 
to  put  the  fitting  in  place,  and  it  is  set  up  reasonably  tight. 
Heads  thus  reclaimed  have  been  found  to  be  as  good  as  new 
ones. 


Complete  Locomotives  Shipped  to  France. — The 
United  States  Army  Transport  Force  has  announced  as 
one  accomplishment  under  stress  of  war  conditions  the  ship- 
ment to  France  of  more  than  400  American-built  locomotives, 
weighing  73  tons  each,  completely  assembled  except  for 
smokestack  and  tender  and  able  to  move  under  their  own 
steam  within  a  few  hours  after  landing  in  France.  The 
engines  were  shipped  in  special  ships,  each  carrying  36  loco- 
motives. About  1,200  other  locomotives  were  shipped  in 
sections  easily  assembled  on  the  other  side. 


The  Gas  Welding  of  Thin  Plates 

Special  Types  of  Joints  Which  May  be  Used,  Some 
of  Which  Do  Not  Require  Use  of   Welding   Rods 

BY  J.  F.  SPRINGER* 
I. 


THE  welding  of  plates  not  exceediug  %  in.  in  thickness 
is  an  art  in  itself.  Beveling,  which  is  ordinarily  so 
essential,  is  not  always  necessary  or  advantageous 
when  welding  thin  plates,  and  with  very  thin  sheets  the 
highest  temperatures  are  not  desirable.  But  a  shop  using 
acetylene  for  general  purposes  may  also  find  it  advantageous 
to  use  the  same  equipment  for  thin  work.  The  difficulty 
of  uniting  thin  plates  with  an  excessively  hot  flame  lies 
largely  in  securing  the  necessary  degree  of  rapidity  and  uni- 
formity in  the  application  of  the  heat.  If  the  "hot  spot" 
of  the  acetylene  flame  is  advanced  too  slowly  the  edges  of 
the  work  are  apt  to  be  melted  away  in  places;  if  it  is 
advanced  too  rapidly  a  good  weld  is  nut  obtained.  The  oper- 
ator must  find  the  correct  speed,  taking  into  account  the 
work  in  hand  and  the  power  of  the  torch.  With  thin  work 
the  necessarj-  rate  of  advance  will  often  be  quite  rapid,  and 
it  must  be  kept  steadily  at  just  the  riglit  rate.  Furthermore, 
as  the  "hot  spot"  is  not  large,  it  becomes  necessary  that  the 
torch  be  held  at  just  the  proper  distance  from  the  work. 

It  may  seem  that  soldering  and  brazing  would  be  prefer- 
able to  gas  welding  as  a  means  of  joining  thin  sheets,  and 
this  is  sometimes  the  case.  However,  soft  solders  are  usually 
weak  solders,  and  hard  solders  which  possess  high  strength 


many  cases  where  the  oxy-acetylene  and  the  oxy-hydrogen 
welding  appliances  may  be  taken  to  the  job,  that  this  alone 
gives  the  process  a  considerable  advantage  over  hrazmg. 

VARIETIES  or  JOINTS 

During  the  last  10  or  15  years,  as  gas  welding  has  come 
more  and  more  into  commercial  use,  a  variety  of  forms  of 
joints  suitable  for  thin  plates  have  been  developed.  There 
are  others  which,  although  they  have  had  no  great  test  in 
actual  practice,  are  worthy  of  consideration  because  of  their 
conformity  to  requirements  of  the  gas  welding  process.  Some 
joints  are  good  for  one  kind  of  service,  but  useless  for  an- 
other. Sometimes  one  joint  is  to  be  preferred  to  another 
not  so  much  because  it  is  a  better  joint,  but  because  com- 
paratively unskilled  labor  may  be  used  in  making  it.  Again, 
one  style  is  preferable  for  certain  jiibs  because  it  may  be 
made  accessible  to  the  operator.  In  short,  there  are  a 
variety  of  conditions  surrounding  individual  jobs,  all  of 
which  must  be  considered  in  the  final  choice  of  the  type  of 
joint  to  be  used.  But  in  all  autogenous  welding  there  is 
one  rule  which  is  quite  generally  applicable:  Seek  to  locate 
joints  away  from  corners.  The  object  in  removing  the  weld 
from  a  corner  is  to  avoid  the  bending  stresses  to  which  cor- 
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Plain    Lap   Joint 

are  not  always  convenient  to  use.  An  objection  which  ap- 
plies to  all  solders  is  that  they  differ  in  character  from  the 
metal  of  the  work,  which  means  that  the  electro-potentials 
differ,  and  that  under  certain  conditions  electrolysis  is  to 
be  expected.  Thus,  in  the  case  of  the  thin  steel  sheets  used 
in  passenger  car  roofs  electrolysis  is  to  be  feared  if  the 
joints  are  sealed  with  a  metal  differing  from  that  of  the 
work.  With  gas  welding,  it  is  usual  practice  to  use  the 
same  or  nearly  the  same  metal  for  the  joint  as  is  to  be  found 
in  the  sheets  to  be  joined. 

The  heat  for  soldering  operations,  especially  where  hard 
soldering  is  to  be  done,  is  not  always  conveniently  applied. 
Thus,  the  case  of  the  roof  sheets  for  passenger  coaches  might 
present  difficulty.  This  welding  is  done  not  for  strength 
of  joint,  but  for  water-tightness.  The  edges  of  the  sheets 
come  together  on  the  double  flange  of  a  T-bar  and  are 
riveted  in  place.  Then  the  welding  operation  is  carried  out 
to  seal  the  joint.  The  workman  gets  up  on  the  roof  and 
applies  his  torch.  To  do  this  job  by  brazing  would  prob- 
ably be  difficult,  if  not  impossible.     There  are,  in  fact,  so 

•Author  of  the   handbook,    "Oxy-Acetylene  Torch   Practice." 


Modified    Edison   Joint 

ners  are  often  subjected,  but  there  may  be  exceptions  even 
to  this  rule.  In  the  case,  for  instance,  of  a  tank  with  a  bot- 
tom heavily  dished  inward,  if  the  angle  where  the  rim  of 
the  plate  and  the  body  of  the  cylindi-ical  shell  meet  is  suf- 
ficiently sharp,  a  weld  where  tlie  edges  come  together  may 
not  be  subject  to  appreciable  bending  stresses  and  such  a 
joint  may  be  permissible. 

Plain  Butt  Joint. — The  simplest  joint  is  probably  the  one 
where  the  edges  of  the  plates  butt  one  ;.gainst  the  other.  The 
\yeld  is  made  by  melting  the  edges  into  each  other  and  some- 
tirnes  bv  the  addition  of  new  material.  If  the  edges  make 
a  joint  that  is  even  and  free  from  small  cavities  before  heat 
is  applied,  there  will  be  little  use  for  a  welding  rod,  unless 
It  is  proposed  to  pile  up  metal  along  the  joint  on  one  or  both 
sides.  However,  where  cavities  exist,  which  will  include 
the  majority  of  cases,  there  will  be  more  or  less  of  a  depres- 
sion all  along  the  line  of  the  joint  unless  a  welding  rod  is 
used  to  supply  the  extra  metal  needed.  It  may  be  added  at 
the  time  the  edges  are  melted  together  or  put  in  place  in  a 
"second  operation. 

The  plain  butt  joint  may  be  welded  from  both  sides.   This 


207 


20S 


RAILWAY     MECHANICAL     ENGINEER 


\'0L.  93,  No.  4 


io  often  desirable  and  in  some  cases  necessary.  In  welding 
from  one  side  only  it  is  necessary  that  the  fusing  temperature 
penetrate  all  the  way  through  the  full  thickness  of  tlie  plates 
to  secure  a  perfect  weld.  Other  things  being  equal,  tlie 
difficulty  of  securing  heat  penetration  will  vary  with  the  plate 
thickness. 

It  is  possible  to  get  welds  without  appreciable  depressions, 
even  though  no  rod  is  employed,  by  finishing  the  edges  to 
make  a  close  junction.  The  undesirability  of  a  depression 
along  the  line  of  the  weld  depends  on  the  service  the  work  is 
tc  perform. 

Beieled  Lap  Joint. — The  edges  of  tlie  two  plates  may  be 
beveled  and  overlapped  preparatory  to  the  application  of 
heat.  The  torch  is  to  be  operated  preferably  from  both  sides 
and  the  metal  may  be  thickened  by  the  use  of  a  rod.  If 
depressions  are  to  be  avoided  when  nc  rod  is  employed,  the 
edges  should  fit  closely  to  eliminate  voids.  If  building  up 
of  the  seam  on  both  sides  is  carried  out  along  the  lines  of 
the  joint  the  two  ridges  of  metal  will  not  be  directly  opposite 
each  other. 

Beveled  Edge  Butt  Joint. — In  diis  joint  the  edges  are 
brought  up  close  together  or  even  to  contact.  The  rod  is 
melted  in  to  fill  up  the  groove,  and  the  groove  is  at  the  same 
time  heated  to  the  melting  point.  Tliis  particular  joint  is 
handled  according  to  regulation  methods  used  for  general 
work,  and  the  plates  may  be  double  beveled.     The  metal 
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rivets  are  depended  on  for  strength  and  welding  for  the 
seal,  this  is  a  useful  type.  As  no  rod  is  required,  the  work- 
man has  his  left  hand  free. 

The  Edison  Joint. — In  this  type  of  joint  the  weld  is  made 
by  melting  together  the  edges  of  two  plates  lying  alongside 
cf  each  other.  This  joint  secured  its  name  from  the  fact 
that  it  was  first  used  by  the  Edison  Storage  Battery  Company 
in  making  storage  battery  cells.  The  metal  in  this  case  was 
thin  nickel-plated  steel,  and  the  cell  consisted  of  a  rectangu- 
lar shell  with  a  single  longitudinal  seam  and  two  heads  of 
cup  form  let  into  the  ends  of  the  shell  with  their  edges  out. 
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Two  Types  of  Folded  Joints  before  Welding 

The  longitudinal  seam  was  located  on  one  side  away  from  the 
comer. 

This  joint  possesses  a  number  of  excellent  features.  It  is 
easily  prepared  and  easily  welded,  and  as  it  requires  no 
welding  rod  it  permits  the  operator  to  have  his  left  hand  free. 
Considerable  variation  in  the  application  of  the  heat  is 
permissible,  since  there  is  a  considerable  margin  in  the 
amount  of  metal  that  may  be  brought  into  the  weld.  The 
effect  of  variations  in  the  rate  at  which  the  torch  is  advanced 
and  in  the  distance  of  the  torch  from  the  work  will  be  evi- 
dent only  in  irregularities  in  the  profile  of  the  finished  joint 
which  may  be  entirely  satisfactory  otlierwise.  The  Edison 
joint  is  a  good  seam  if  the  conditions  cf  service  do  not  pro- 
duce stresses  tending  to  open  the  joint  on  the  unwelded  side. 


The    Edison    Joint 

from  the  rod  may  be  piled  on  one  or  both  sides  of  the  work. 
The  groove,  however,  need  not  be  as  wide  as  in  ordinary 
work. 

Plain  Lap  Joint,  Wilhoiit  Rod. — With  thin  sheets  one 
may  simply  be  lapped  over  the  other  and  heat  applied  to 
produce  a  molten  condition  over  the  entire  area  of  contact. 
The  question  of  thickness  controls  only  to  the  extent  that 
the  torch  may  be  limited  in  getting  its  heat  through  far 
enough.  When  working  with  metals  which  respond  to  old- 
time  smith  shop  welding  methods,  light  blows  of  tlie  ham- 
mer may  be  employed  to  encourage  union  over  the  area  of 
contact.  Steel  and  nickel  are  such  metals.  The  plain  over- 
lap mav  be  especially  useful  where  the  two  sheets  are  not  of 
the  same  thickness. 

There  are  cases  where  it  is  not  necessary  to  secure  the 
strength  obtainable  by  melting  the  contacting  surfaces  into 
each  other.  In  such  cases  the  free  corners  of  the  overlapping 
plates  may  be  welded  on  each  side  ■>{  the  work.  Where  this 
style  of  weld  is  satisfactory  from  the  standpoint  of  strength 
it  may  be  carried  out  through  a  considerable  range  of  thick- 
nesses. In  the  diagram  showing  this  modified  plain  lap 
joint,  the  darkened  regions  show  metal  that  has  been  melted 
off  the  free  comers  and  filled  in  the  adjacent  angles.    Where 
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Plain   Butt  Joint,  Showing  the  Effect  of  Welding  Without  or  With 
Rod,    and    the    Improved    Butt   Joint 

Where  such  stresses  are  likely  to  occur  the  joint  in  its  simplest 
form  is  not  a  suitable  one. 

Modifications  of  the  Edison  Joint. — Manifestly,  it  is  not 
necessary  that  the  bent-up  portion  of  this  joint  be  especially 
deep,  in  fact,  the  deeper  it  is  the  greater  is  the  leverage 
tending  to  open  the  angle  and  break  the  weld.  The  bends 
may  be  reduced  to  a  verj'  slight  depth,  sufficient  merely  tck 
supply  metal  easily  reached  by  the  torch.  After  the  weld  is 
completed  it  will,  in  such  cases,  show  a  protuberance  on  the 
operating  side  of  the  w-ork  and  a  groove  or  depression  on  the 
under  side.  The  form  of  this  depression  depends  on  the 
sharpness  of  the  bends  and  on  the  penetration  of  effective 
fusing  heat.  A  groove  in  the  shape  of  a  narrow  and  deep 
indentation  may  for  certain  classes  of  service  be  objectionable 
as  defining  a  line  of  breakage.     The  groove  may  be  modified 
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by  applying  a  welding  heat  on  this  side  of  the  work  and 
totally  eliminated  by  using  a  welding  rod.  Where  the  weld- 
ing rod  is  not  used,  the  form  of  the  joint  may  be  further 
modified  by  the  use  of  the  hammer.  This  provides  a  method 
of  securing  the  full  thickness  of  metal  at  the  joint  without 
using  a  welding  rod. 

I'hc  Improved  Butt  Joint. — Welding  without  rod  is  ad- 
vantageous in  working  on  thin  plates,  because  it  releases  the 
operator's  left  hand  to  assist  in  steadying  the  torch,  and  be- 
cause tlie  new  metal  may  be  otherwise  provided  in  a  manner 
insuring  a  uniform  amount  all  along  the  seam.  This  latter 
point  is  at  times  important  where  uniformity  of  appearance  is 
desirable.  Thus,  with  the  Edison  joint,  where  the  bent-up 
portions  are  shallow,  they  provide  tlie  new  material  in  a  way 
to  meet  this  requirement.  The  same  result  may  be  secured 
by  another  method  which  may  be  easier  to  carry  out  under 
some  conditions.  The  edges  of  the  sheets  are  left  square  as 
if  for  a  plain  butt  joint.  But  instead  of  putting  them  in 
contact  with  each  other,  a  thin  strip  of  metal  is  set  between 
them.  This  strip  is  wide  enough  to  extend  slightly  above  the 
surface  of  the  sheets.  When  the  wold  is  made  the  strip  is 
melted  into  the  edges  of  the  sheets  and  the  whole  region 
consolidated.  The  amount  of  new  metal  added  depends  upon 
the  extent  to  which  the  inserted  strip  projects  above  the  sur- 
face of  the  sheets. 

A  modification  of  this  type  of  joint  requires  the  strip  to  be 
set  so  as  to  project  on  both  sides  of  the  joint.  There  are 
then  two  heating  operations. 

The  Folded  Joint. — Where  the  plates  are  very  thin  and  it 


first  from  one  side  and  then  from  the  other,  and  by  using  the 
hammer  to  assist  the  union.  In  any  case,  however,  it  is  not 
a  job  for  a  beginner. 

(To  be  concluded.) 


RECLAIMING  BUSHINGS  FOR  9  1-2-IN. 
AIR  PUMP  REVERSING  VALVES 

BY  J.  H.  HAHN 
Assistant  Roundhouse  Foreman,  N.  &  W.  Bluefield.  W.  Va. 

A  set  of  tools  has  been  developed  at  the  Bluefield  shops 
of  the  Norfolk  &  Western,  by  which  it  is  possible  to  reclaim 
successfully  the  reversing  valve  bushings  for  Westinghouse 
QJ  2-in.  air  pumps. 

By  referring  to  the  drawings,  which  show  the  details  of 
the  various  tools,  the  method  of  using  them  may  very  readily 
be  explained.  It  is  first  necessary  to  remove  the  dowel  in 
the  reversing  valve  bush.  After  this  has  been  done  the  arbor 
A,  Fig.  1,  is  then  placed  in  position  in  the  bushing.  The 
washer  B  and  nut  C  are  then  placed  on  the  end  of  the 
arbor  and  the  nut  securely  tightened.  Next  the  reamer  D 
is  placed  on  the  arbor,  followed  by  bushing  E.  This  bush- 
ing has  two  lugs  on  each  end,  which  fit  in  the  slots  in  the 
end  of  tlie  reamer.  The  split  driving  nut  F  is  then  placed 
in  position,  on  the  threads  of  the  arbor,  inside  of  .sleeve  G. 
The  wrench  H  is  placed  over  the  sleeve,  the  projection  on 
the  side  of  the  latter  fitting  in  the  slot  in  the  wrench,  which 
is  finally  secured  in  place  with  a  J^-in.  set  screw. 

With  this  device  the  bushing  is  then  reamed  out  to  fit  the 
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Nu+  F  is  lo  be  spfit 
Fig.   1 — Details  of  Special  Tools  for   Reatning   Out  Q/a-lnch    Putnp  Reverse  Valve  Buslifngs 


is  not  difficult  to  provide  for  the  penetiation  of  a  fusing  heat 
through  several  thicknesses  of  the  metal,  a  folded  joint  may 
be  used.  There  are  two  principal  forms.  In  one  both  sides 
of  the  work  disclose  an  increase  in  thickness;  in  the  other 
this  shows  on  one  side  only,  the  other  side  remaining  flush 
with  the  general  surface.  The  illustrations  show  clearly  the 
manner  of  folding  for  each  of  the  forms.  It  should  be  noted 
that  where  the  former  type  is  permissiljle,  both  sheets  are 
folded  alike,  thus  simplifying  the  preparatory  work.  This 
style  of  weld  requires  a  considerable  degree  of  skill.  First, 
the  thinness  of  the  sheets  requires  prompt  and  uniform  action 
on  the  part  of  the  welder.  Second,  enough  heat  has  to  be 
supplied  to  secure  intermingling.  The  skill  required  may 
be  reduced  somewhat  by  applying  the  heat  in  two  operations. 


next  larger  size  of  reversing  valve,  which,  as  shown  on  the 
drawing,  Fig.  I,  is  1  Li/j2  in.  After  this  reamer  has  been 
driven  to  the  bottom  of  the  bush  a  1  7/16-in.  reamer  is 
placed  on  tlie  arbor  and  driven  down  about  1/16  in.  below 
the  first  port  in  the  reversing  valve  chamber  bushing.  This 
gives  the  valve  the  proper  clearance  and  prevents  it  from 
wearing  a  shoulder  in  the  bushing,  as  is  usually  the  case. 

After  the  bushing  has  been  reamed  the  dowel  is  replaced 
from  the  inside,  using  the  tapered  wedge  sho\vn  in  Fig.  2, 
or  the  special  dowel  replacing  tool  shown  in  Fig.  3. 

The  latter  tool  has  a  cylindrical  body  l-'s  in.  in  diameter, 
which  is  made  in  two  parts  dovetailed  together.  Extend- 
ing through  the  body  longitudinally  is  a  tapered  hole  in  rec- 
tangular cross  section,  in  the  bottom  of  which  is  drilled  a  hole 
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to  fit  the  5/16-in.  dowel.  A  plunger  of  the  same  size  is 
placed  in  this  hole  from  the  inside  and  a  tapered  wedge 
driven  between  the  plunger  and  the  tapered  side  of  the  hole 
in  the  body  of  the  tool.  With  the  device  in  place  inside  the 
bushing  it  is  thus  possible  to  drive  the  dowel  into  place.   The 
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Fig.  2. — Simple  Wedge  for   Replacing   Dowel   Pins   In  the   Reamed 
Bushings 

slot  in  the  body  of  the  tool  permits  it  to  be  slid  into  place 
over  the  end  of  the  dowel. 

Special  reamers  of  the  shell  type  are  used,  which  may 
be  ordered  from  manufacturers  or  made  in  the  sliop.  Aside 
from  the  reamers  the  tools  shown  in  the  drawing  were  all 
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Fig.  3 — Another  Type  of   Dowel   Pin   Replacing  Tool 

made  by  apprentice  machinists  from 'scrap  material.  A  dis- 
carded piston  rod  from  an  SJ^-in.  cross-compound  pump 
furnished  a  good  grade  of  steel  for  this  work. 


INCREASING  PRODUCTION  ON 
BOLT  LATHES 

In  the  illustrations  shown  below  are  shown  two  devices 
applied  to  a  portable  lathe  in  the  Beech  Grove  shops  of  the 
Chicago,  Cleveland,  Cincinnati  &  St.  Louis  which  will  save 
time  on  any  lathe  used  for  turning  bolts.  The  chuck  shown 
is  simple  but  nevertheless  very  effective.  It  screws  on  to 
the  spindle  and  projects  beyond  the  center  with  a  recess  to 
receive  the  head  of  the  bolt.  Extending  into  this  recess  is 
a  set  screw  which  can  be  tightened  to  grip  the  head  of  the 
bolt.  In  practice  the  screw  is  run  up  so  that  it  just  clears 
the  flat  on  the  head  when  the  bolt  is  on  the  center.  The 
bolt  can  then  be  inserted  but  cannot  turn  in  the  chuck.  The 
flange  of  the  chuck  extends  beyond  the  head  of  the  set  screw 
in  order  to  keep  it  from  the  possibility  of  catching  the  cloth- 
ing of  the  operator. 

The  indicator  shown  in  the  illustration  of  the  tail  stock 
■  is  a  great  convenience  for  setting  the  center  where  one  stand- 


ard taper  is  used.  The  arm  is  L-shaped  and  is  pivoted  at 
the  angle  on  a  stud  in  the  top  of  the  tail  stock.  The  short 
vertical  arm  bears  against  a  stud  in  the  base,  the  point  of 
contact  being  at  a  point  that  causes  the  pointer  to  move 
about  18  times  as  much  as  the  tail  stock.    This  lathe  is  used 


A   Safe  and    Convenient  Chucl<   for   Bolts 

only  for  cutting  the  standard  bolt  taper  of  1/16  in.  to  the 
foot.  The  indicator  is  adjusted  to  show  when  the  lathe  is 
turning  straight;  then  it  is  set  to  give  the  proper  taper  for 
a  bolt  12  in.  long,  and  these  points  are  marked  on  the  brass 


Indicator  on  Tail  Stocl<s  for  Setting  to  Turn  Standard  Taper 

plate  at  the  end  of  the  indicator.  The  distance  between  the 
marks  is  then  graduated  to  show  the  setting  for  bolts  of  any 
intermediate  length.  This  attachment  saves  a  great  deal  of 
time  in  setting  the  lathe  and  it  has  been  found  to  be  very 
much  more  convenient  to  use  than  the  standard  taper 
attachment. 


How  Joe  Harris  Saved  His  Job 

It  Was  "Up  to  Him;"  He  Learned  That  Courage 
Is  an  Essential  Quality  of  the  Successful  Foreman 

BY  A.  J.  TEN  GATE 


IT  was  Monday  morning  and  although  the  6:45  whistle  had 
not  yet  sounded  at  McGregor  shops,  there  was  a  gath- 
ering of  unusual  numbers  around  the  shop  bulletin  board. 
As  each  new-comer  arrived  he  was  instantly  attracted 
by  the  crowd  rapidly  assuming  large  proportions  in  the  center 
of  the  shop  and  naturally  gravitated  in  that  direction  to 
ascertain  the  cause  of  the  excitement.  Sometime  since  Satur- 
day afternoon  a  bulletin  had  been  tacked  on  the  board  which 
read  as  follows: 

TO    .XLL    SHOP    .\ND    ROUND    HOUSE    EMPI-OYKES 
Mr     Joseph    B.    Harris    is    hereby    appointed    General    Foreman    at    this 
po,n,\vi.h   jurisdiction    over   ^'"-l"  |;^^r"H  'u'b.owni.ee, 

Master  Mechanic. 

Not  that  bulletins  announcing  the  appointment  of  a  new 
general  foreman  were  of  such  rare  occurrence  as  to  cause 
wonder  or  even  interest.  The  men  in  McGregor  shops  had 
long  passed  that  stage.  More  general  foremen  had  been  ap- 
pointed there  during  the  past  three  years  than  at  all  other 
points  on  the  road  combined,  and  the  new  bulletm  was  the 
third  notice  of  a  similar  nature  in  eighteen  months.  As 
each  man  who  had  held  the  job  severed  his  connection  with 
McGregor— invariably  bv  request— the  only  comment  heard 
around^he  shop  was,  "Who  is  the  ne.xt  victim.'"'  and  when 
that  worthy  put  in  an  appearance  it  never  caused  even  a 
ripple  of  excitement. 

This  morning,  however,  the  usual  order  of  things  was 
reversed  and  an  air  of  expectancy  prevailed.  Many  and 
varied  were  the  comments  that  came  from  the  swelling  crowd 
around  the  bulletin  board.  There  were  hoots  and  howls, 
cat  calls  groans  and  much  laughter.  "Wait  till  old  Hank 
sees  it  "  said  some  one.  "Hank'll  explain  whafll  happen 
to  him  "     This  brought  a  yell  of  delight  from  the  throng. 

"Here's  Hank  now,"  shouted  a  man  on  the  edge  of  the 
crowd,  and  all  eyes  were  turned  toward  a  tall,  sinewy  man 
possibly  55  vears  of  age  who,  as  he  walked  toward  the 
crowd,  wore 'an  air  of  aggressiveness  which  indicated  a 
determined  and  rather  belligerent  character. 

Hank  Hazard  had  been  the  rod  shop  foreman  at  xMc- 
Gre^or  for  manv  vears.  A  first-class  mechanic  and  pos- 
sessTng  marked  'executive  ability,  it  was  said  of  him  by 
those  who  knew  him  best  that  had  he  been  less  aggressive 
in  temperament  he  might  easily  have  been  a  master  me- 
chanic manv  years  ago.  But  Hank,  while  a  good  friend 
and  with  many  traits  of  character  that  made  for  him  a  hos 
of  friends  among  the  shop  men,  had  the  unfortunate  habit 
of  treating  his  superiors  in  a  manner  that  always  gained 
their  di'^like.  Hank  instinctively  hated  a  new  boss,  and 
usually  made  it  a  point  to  let  it  be  known.  \  et  he  could 
be  loval.  and  when  his  support  was  once  gained,  as  m  the 
case  of  Mr  Brownlee,  the  master  mechanic,  who  had  been 
able  to  .rain  Hank's  respect  at  the  start,  there  was  no  task  too 
bia  for  him  and  his  gang  to  undertake.  It  was  claimed  by 
manv  that  when  Mr.  Brownlee  was  appointed  master  me- 
chanic he  owed  his  promotion  from  general  foreman  to  Hank 
Hazard  more  than  to  his  own  efforts. 

Hmk  wielded  a  powerful  influence  in  the  shop,  and  new 
oeneral  foremen  usually  tried  to  "get  something  on  him"  m 
order  to  fire  him  rather  than  to  turn  his  influence  to  their 
own  advantage.  Perhaps  it  was  natural  that  his  regard  for 
officials  in  general,  and  general  foremen  m  particular,  grew 
less  and  less  as  time  went  on,  and  his  attitude  toward  a  new 


foreman  was  always  awaited  with  eagerness  by  the  men. 
So  it  was  on  this  morning,  and  everybody  expected  some 
especially  vitriolic  remarks  owing  to  the  fact  that  the  ap- 
pointee was  the  last  man  any  one  in  McGregor  had  ex- 
pected to  see  in  the  position. 

As  Hank  arrived  the  crowd  made  way  for  him  so  that 
he  could  read  the  bulletin.  "What's  up?"  he  asked,  curtly, 
as  he  set  down  his  dinner  pail  and  adjusted  a  pair  of  steel- 
rimmed  spectacles  preparatory  to  reading  the  notice.  A 
strange  hush  now  pervaded  the  place  where  but  a  moment 
before  so  much  excitement  reigned.  The  crowd  waited 
expectantly  for  an  outburst. 

"What's  that?"  said  Hank,  as  he  read  the  name,  "Mr. 
Joseph  B.  Harris.     Where  did  he  blow  in  from?" 

Not  a  man  answered.  They  had  expected  Hank  to  catch 
on  immediately,  but  apparently  he  had  utterly  failed  to 
grasp  the  significance  of  the  bulletin. 

At  last  someone  ventured,  "Don't  you  know  him,  Hank?" 
Realizing  that  somehow  he  had  missed  the  import  of  the 
notice,  which  the  boys  seemed  to  understand,  he  read  it 
again,  this  time  more  deliberately.  Suddenly  the  truth 
flashed  upon  him  and  he  turned  abruptly  to  the  men,  with 
a  flush  on  his  face. 

"Do  you  fellows  mean  to  tell  me  that  Mr.  Joseph  B. 
Harris  is  Joe  Harris — our  Joe?" 

"Sure,  Hank,  that's  who  it  is,  all  right." 
"Well,  if  it  is,"  said  Hank,  "it  means  another  dead  cock 
in  the  pit,"  and,  picking  up  his  pail,  he  started  for  the  rod 
shop  amid  a  roar  of  laughter  as  the  7  o'clock  whistle  blew 
and  the  men  dispersed  to  begin  work. 

Old  Ned  Hanlon,  the  chief  clerk,  was  busily  engaged 
in  sorting  the  night's  accumulation  of  messages  in  the  gen- 
eral foreman's  office.  As  he  finished  his  task  he  handed 
them  over  to  a  tall,  broad-shouldered  young  man  who  was 
waiting  for  them.  "There  you  are,  Joe — I  mean  Mr.  Har- 
ris," said  Ned,  half  apologetically,  as  he  handed  over  the 
last  message. 

Ned's  attempt  at  being  respectful  was  not  lost  on  the  new 
general  foreman,  who  understood  perfectly  what  was  passing 
in  his  mind.  Instinctively  he  knew  what  was  passing  in 
the  minds  of  everybody  in  McGregor  shops  that  morning, 
and  as  he  turned  to  leave  the  office  he  felt  his  courage 
rapidly  vanishing,  and  he  began  to  wish  he  had  refused 
the  promotion  Mr.  Brownlee  had  persuaded  him  to  take. 

The  ordeal  was  a  hard  one  for  Joe  Harris.  Born  and 
brought  up  in  McGregor,  he  was  known  by  every  kid  in 
town  as  just  a  big,  good-hearted,  overgrown  boy,  bubbling 
over  with  good  nature,  always  ready  to  help  anybody,  and 
everybody's  good  fellow.  Not  an  enemy  in  the  world,  for 
who  could  dislike  such  a  personality? 

And  Joe  was  a  mechanic.  There  was  no  doubt  of  his 
ability  in  that  line.  When  it  came  to  understanding  the 
locomotive  and  shop  work,  he  outranked  them  all.  He  had 
served  his  time  in  McGregor  shops,  and  long  before  he  had 
completed  his  full  apprenticeship  he  was  regarded  as  a 
genius  from  a  mechanical  standpoint.  His  capacity  for 
knowledge  was  extraordinary,  and  he  easily  led  liis  classes 
in  every  department. 

No  sooner  was  he  out  of  his  time  than  he  was  placed  in 
charge  of  the  valve  gang  in  the  roundhouse,  and  his  fame 
as  a  valve  setter  .soon  spread  on  the  three  divisions  centering 
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in  McGregor.  His  unusual  mechanical  ability,  together 
with  his  good  nature,  quickly  made  him  the  most  popular 
man  in  the  terminal.  His  knowledge  of  the  work  in  every 
other  department  was  remarkable,  while  he  knew  more  about 
what  was  in  the  storehouse  and  the  different  classes  of 
material   than   the   division   storekeeper  himself. 

But  Joe  was  no  man  to  handle  men.  Everybody's  good 
fellow  makes  a  poor  boss,  and  he  was  no  exception  to  the 
rule.  There  wasn't  a  day  he  didn't  do  twice  the  work  of 
any  of  his  men.  Young,  strong  as  an  ox,  he  seldom  asked 
a  man  to  do  what  he  could  do  himself  and,  as  is  usual  in 
such  cases,  many  imposed  on  his  good  nature. 

However,  it  w'as  not  long  before  Joe  was  placed  in  charge 
of  the  valve  work  in  the  back  shop,  and  he  was  holding 
this  job  when  he  was  appointed  general  foreman.  When  he 
was  first  offered  the  place  Joe  promptly  refused  it.  To  take 
charge  of  McGregor  shops,  full  of  old  men,  many  of  whom 
he  had  served  under,  looked  too  big  for  him.  Then,  too, 
he  knew  to  be  successful  as  a  general  foreman  at  that  point 
meant  a  man  capable  of  using  the  iron  hand  frequently,  for 
discipline  was  a  thing  long  unknown  in  McGregor. 

Time  was,  Joe  remembered  it,  when  every  man  took  pride 
in  his  work.  Gang  vied  with  gang  in  good-natured  rivalry 
in  swelling  the  output.  Those  were  the  days  when  25  to  30 
engines  per  month  was  a  normal  output. 

But  those  days  were  gone.  The  loyalty  for  which  the 
shop  was  noted  was  a  matter  of  history,  now  almost  for- 
gotten. Many  general  foremen  had  come  and  gone  during 
those  years.  Some  had  "finished  quick,"  as  old  Hank  Haz- 
ard put  it  when  speaking  on  the  subject,  which  was  always 
a  bitter  one  for  him.  Most  of  them  were  unfitted  for  such 
a  position,  and  the  men  were  never  long  in  finding  it  out. 
It  all  had  a  demoralizing  effect  on  the  personnel.  Discipline, 
interest  in  the  work  and  lo^'alty,  the  three  great  shop  essen- 
tials, disappeared.  Output  dwindled  and  costs  soared.  Mr. 
Brownlee,  long  noted  for  his  organizing  ability,  came  in  for 
much  censure  from  the  management,  and  the  superintendent 
of  motive  power  came  to  McGregor  frequently  because  of 
the  poor  showing  at  that  point. 

Naturally,  McGregor  shops  had  long  since  gained  an  un- 
enviable reputation.  Things  went  from  bad  to  worse  and 
finally  came  to  a  climax  when  in  desperation  the  superin- 
tendent of  motive  power  sent  a  new  man  to  McGregor  as 
general  foreman,  who  started  in  by  firing  some  of  the  best 
men  in  the  shop.  This  gained  for  him  the  enmity  of  every 
man  in  the  organization,  a  feeling  which  was  increased  as 
it  became  known  that  his  experience  was  limited  to  a  year  or 
two  on  special  work  after  serving  a  special  apprenticeship  on 
another  road.  He  had  never  even  had  charge  of  a  shop  gang 
prior  to  his  advent  at  McGregor  as  general  foreman,  and  had 
secured  the  position  through  the  influence  of  a  friend  of  the 
superintendent  of  motive  power. 

At  the  time  this  man  came  on  the  job  the  road  was  doing 
a  very  heavy  business.  Power  was  required  as  fast  as  it 
came  in,  and  any  slowing  up  in  engine  despatching  promptly 
blocked  McGregor  yard.  At  such  times  co-operation  must 
exist  throughout  all  departments,  and  the  lack  of  it  soon 
developed  a  crisis  at  McGregor  so  acute  that  the  general  man- 
ager went  there  to  investigate. 

The  new  general  foreman,  unmoved  Ijy  the  fact  that 
things  were  tied  up,  and  not  knowing  the  general  manager 
was  on  his  way  to  the  shop,  was  sitting  in  his  office  smoking 
a  cigarette  and  reading  a  newspaper.  As  the  general  man- 
ager entered  the  door  the  young  man  presented  a  picture  of 
indolent  ease.  Not  dreaming  the  identity  of  the  general  man- 
ager he  simply  bestowed  a  "well,  what  do  you  want"  sort  of 
stare  on  that  official,  who  sized  him  up  as  a  clerk  and  asked, 
"Where  is  the  master  mechanic?" 

"I  have  no  idea,"  replied  the  general  foreman,  as  he 
flicked  the  ash  from  his  cigarette. 

"Well,  you  look  it,"  said  the  exasjjerated  official,  and  he 


turned  to  go  out  just  as  Ned  Hanlon  entered  the  door.  Ned 
was  recognized  by  the  general  manager,  who  asked  him  where 
the  master  mechanic  or  general  foreman  could  be  found. 

"Why,  this  gentleman  is  the  general  foreman,"  Ned  re- 
plied, pointing  to  that  worthy. 

The  general  manager  immediately  turned  to  him  and  said : 
"If  you  have  been  running  the  power  here  I  don't  wonder 
we  are  tied  up.     I  tliink  we  can  dispense  with  your  services." 

When  this  occurred  it  was  generally  understood  that  Mr. 
Brownlee  had  been  given  one  more  chance  to  straighten  out 
McGregor,  and  it  was  at  this  time  that  he  sent  for  Joe  Harris. 

At  first  Joe  refused  to  consider  the  offer,  but  Mr.  Brown- 
lee was  insistent.  He  told  Joe  what  his  refusal  meant  to 
him  personally,  for  it  was  up  to  him  to  put  a  man  in  charge 
whom  he  could  trust,  and  Joe  was  about  the  only  man  fitted 
for  the  position  who  answered  that  requirement.  It  meant  a 
big  future  for  Joe,  too,  if  he  made  good,  and  there  was  no 
reason  why  he  could  not  do  so.  He  reminded  Joe  of  his 
mother  and  family,  who  relied  on  him  for  support,  and  this 
helped  to  persuade  Joe  to  accept,  for  his  expenses  had  always 
been  so  great  that  he  had  been  unaljle  to  save  anything. 

As  Joe  walked  into  the  shop  this  Monday  morning  he  re- 
called all  this  and  keenly  regretted  his  decision.  He  sud- 
denly saw  the  colossal  nature  of  the  task  before  him.  Scarcely 
a  man  was  at  work;  his  appearance  was  a  signal  for  what 
few  who  were  busy  to  stop  their  work  and  exchange  views 
with  each  other.  That  the  place  was  demoralized  he  had 
known  for  a  long  time,  but  somehow  he  had  never  thought 
it  was  as  bad  as  he  now  saw  it  to  be. 

Some  of  the  men  that  first  day  showed  a  desire  to  respect 
him,  at  least  in  his  presence.  Some  were  openly  defiant, 
while  others  ignored  him  altogether.  Joe  Harris  as  a  work- 
man was  all  right,  but  as  a  general  foreman — why,  he  was 
nothing  but  a  joke.  The  idea  of  taking  orders  from  him  was, 
to  most  of  the  rank  and  file,  ridiculous.  Many  of  the  old  men 
resented  his  appointment,  and  did  not  take  the  pains  to  con- 
ceal their  feelings.  And  so  Joe  started  in  with  his  former 
friends  and  associates  for  the  most  part  arrayed  against  him. 

As  was  usual  with  him  Joe  did  not  spare  himself,  and  was 
soon  a  slave  to  the  job.  Mr.  Brownlee  frequently  warned 
him  of  his  mistakes  in  this  line,  but  in  spite  of  all  the  advice 
given  him  Joe  plodded  on.  He  knew  instinctively  he  was 
losing  headway,  that  things  were  getting  worse  every  day. 
He  had  never  dismissed  a  man,  nor  had  he  censured  a  fore- 
man. In  his  good-natured,  whole-hearted  way  he  had  rea- 
soned that  his  former  friends  would  rally  around  him  vAen 
they  found  that  he  was  just  the  same  old  Joe.  But  he  erred 
sadly  in  this  respect,  as  many  men  have  done  before  him. 

Mr.  Brownlee  finally  lost  patience  with  him  and  often 
criticised  him  bitterly. 

It  was  the  20th  of  the  month,  and  the  jirospects  for  shop 
output  were  dark.  Engines  on  the  road  were  constantly 
falling  down,  and  so  many  men  had  to  he  sent  to  the  round- 
house to  keep  power  repaired  temporarily,  that  output  was 
lost  sight  of  entirely  in  the  shop.  Never  had  so  much  over- 
time been  paid,  and  conditions  generally  were  the  worst  in 
the  history  of  the  shop. 

About  3  o'clock  Mr.  Brownlee  sent  for  Joe  after  a  long- 
distance 'phone  conversation  with  the  superintendent  of 
motive  power.  As  Joe  entered  the  office  that  afternoon  Mr. 
Brownlee  arose  from  his  desk  and  said  to  him:  "Mr.  Har- 
ris, I  have  called  you  here  to  tell  you  that  my  resignation 
is  expected  the  first  of  the  month  if  things  don't  improve. 
It  is  safe  to  say  they  won't  improve,  and  you  are  the  cause 
of  it  all.  You  could  hardly  have  done  more  to  hurt  me  if 
you  had  tried.     Mr.  Harris,  you. are  a  coward." 

Joe  stood  speechless  before  his  accuser.  The  words 
burned  into  his  soul. 

"A  coward,"  went  on  Mr.  Brownlee,  "is  a  man  afraid  to 
do  his  duty,  and  that  is  exactly  what  you  have  failed  to  do, 
because  you  were  afraid  of  your  men.     Instead  of  making 
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men  respect  you,  and  the  position  you  hold,  you  have  simply 
done  the  work,  what  little  there  has  been  done,  and  your 
men  have  stood  around  and  had  a  good  time.  The  best 
equipped  man  for  the  job  on  the  system,  you  have  proved 
to  be  the  worst  selection  that  has  ever  been  made." 

Joe  knew  he  was  hearing  the  truth;  he  realized  he  had 
failed,  and  for  the  first  time  he  understood  what  it  meant 
to  the  man  who  had  tried  to  be  his  friend.  As  he  rapidly 
called  to  mind  the  attitude  of  his  men,  their  indifference, 
tlieir  utter  disregard  of  instructions  and  their  disloyalty,  his 
blood  boiled  within  him. 

Suddenly  turning  to  Mr.  Brownlee,  a  new  light  shining  in 
his  eyes,  he  said  huskily,  "Is  it  too  late?  I  want  just  one 
week  more." 

Mr.  Brownlee  noted  with  surprise  his  changed  appear- 
ance.    "All  right,"  he  said,  "I'll  give  you  one  week  more." 

As  Joe  turned  to  leave  the  office  he  paused  at  the  door, 
and  then  suddenly  faced  his  chief.  "Sir,"  he  said,  "one 
week  is  enough.  If  I  don't  get  a  move  on  things  before 
that  time,  I,  too,  am  ready  to  leave,"  and  with  this  remark 
he  left  the  office. 

As  he  passed  out  to  the  shop  he  met  one  of  his  erecting 
foremen  who  asked  Joe  to  accompany  him  to  an  engine  in 
the  roundhouse  where  he  had  some  men  making  repairs 
which  were  giving  them  some  troulile.  Joe  scarcely  heard 
what  the  man  said  to  him  so  deeply  absorbed  in  thought  was 
he,  until  he  arrived  at  the  engine.  He  then  became  aware 
of  the  presence  of  some  men  under  the  engine,  whose  con- 
versation brought  him  to  himself  with  a  jolt. 

"Well,  Jack,"  said  a  voice,  "we've  been  here  now  an  hour 
and  h'aint  done  anything  but  smoke  cigarettes.  Now  they 
are  all  gone  I  am  going  home,"  were  the  first  words  Joe 
caught. 

Laying  his  hand  firmly  on  the  arm  of  the  foreman,  who 
was  about  to  call  out  to  the  men,  Joe  enjoined  silence. 

"All  right,"  answered  the  second  voice,  "I'm  with  you, 
old-timer;  gets  tiresome  hanging  around  in  a  pit  waiting 
for  the  whistle.  Some  dump,"  went  on  the  voice,  "and  al- 
ways will  be  until  they  get  a  general  who  is  one." 

"Why,  say,  Jack,"  said  the  first  speaker,  "our  gang  h'aint 
done  a  day's  work  this  month,  and  overtime!  why,  even  I 
am  ashamed  to  take  the  money,  and  you  know  I  ain't  no 
saint." 

Joe  fairly  quivered.  "Call  them  out,"  he  said  to  the  aston- 
ished foreman,  who  had  never  seen  Joe  Harris  look  like 
that  before. 

As  the  men  crawled  out  from  under  the  engine  Joe  recog- 
nized one  of  them  as  a  man  he  had  befriended  only  a  short 
time  before. 

"A  fair  return  you  liave  made  to  me,"  he  said,  "but  at 
least  you  have  given  me  the  opportunity  I  am  looking  for. 
Mr.  Leslie,"  he  said,  turning  to  the  foreman,  "you  heard 
what  they  said;  you  probably  know  it  is  true.  You  will 
not  only  dispense  with  their  services,  but  )'ou  will  see  to  it 
that  their  service  record  shows  'dismissed'  and  not  're- 
signed,' as  has  been  done  in  the  past;  for  they're  fired." 
With  this  remark  Joe  started  for  his  office. 

A  few  moments  later  old  Ned  Hanlon,  with  an  air  of 
suppressed  e.\citement,  went  through  the  shop  and  person- 
ally notified  every  foreman  in  McGregor  to  attend  an  im- 
portant staff  meeting  at  5  o'clock  that  afternoon.  No  ex- 
cuse would  be  accepted,  Ned  whispered  he  had  been  in- 
structed to  say.  for  failure  on  the  part  of  any  foreman  to 
attend.  The  dismissal  of  the  two  men,  quickly  followed 
by  a  hurry-up  call  for  a  staff  meeting,  caused  a  sensation 
in  the  shop.  The  fact  that  Joe  Harris  had  fired  anybody, 
in  itself  was  enough  to  start  speculation. 

"Something  doing,"  was  the  unanimous  verdict,  and 
everybody  was  on  edge. 

Promptlv  at  5  o'clock  the  foremen  filed  into  the  large 
staff  room  over  the  office,  where  Joe,  with  cheeks  flushed, 


was  sitting  at  a  table  looking  over  some  papers,  while  at  his 
left  was  a  stenographer  from  the  master  mechanic's  office. 

As  he  called  the  meeting  to  order,  Joe  noted  that  every 
foreman  was  present.  "Gentlemen,"  he  said,  "I  want  you 
to  listen  to  some  letters."  The  stenographer  then  read  some 
letters  from  the  superintendent  of  motive  power,  two  of  which 
cited  figures  to  show  tliat  McGregor  shop  was  in  worse  con- 
dition than  ever  before.  Joe  waited  impatiently,  it  seemed 
to  the  men,  until  the  last  letter  w-as  read,  which  concluded 
with  "the  conditions  now  obtaining  at  McGregor  shops  are 
a  disgrace  to  this  department  and  must  not  continue.  Please 
advise  at  once  what  you  purpose  doing  to  effect  improve- 
ment."   Apparently  this  was  what  Joe  had  been  waiting  for. 

"Gentlemen,"  he  said  as  the  letter  was  concluded,  "I  have 
advised  Mr.  Brownlee  to  answer  that  letter  by  saying  that 
an  immediate  improvement  may  be  looked  for,  and  it  is 
my  intention  to  make  good  that  promise.  In  the  two  months 
I  liave  held  this  position  I  have  tried  to  work  with  you  all, 
hoping  and  believing  that  I  might  succeed  in  getting  your 
co-operation.  I  reasoned  that  I  had  a  right  to  e.xpect  it, 
but  you  failed  to  see  it  in  that  light.  My  attempts  at  bring- 
ing about  an  improvement  have  not  only  failed,  but,  as  the 
records  show,  we  have  steadily  grown  worse,  and  at  the 
present  time  we  are  far  below  the  percentage  we  were  making 
when  I  took  the  job.  Every  order  I  have  issued  has  been 
a  signal  for  even  greater  violations  of  the  particular  condi- 
tion the  order  was  designed  to  remedy.  Overtime  has 
doubled,  although  I  have  repeatedly  called  your  attention 
to  the  necessity  of  reducing  it.  Repairs  are  made  in  a  super- 
ficial manner,  and  men  are  allowed  to  do  as  they  please.  I 
have  regarded  you  all  as  personal  friends;  you  have  treated 
me  as  an  enemy.  My  predecessor  was  cordially  hated  by 
you  all,  and  no  effort  was  made  to  co-operate  with  him,  yet 
his  record  is  far  ahead  of  mine.  The  last  month  he  was 
here  there  were  15  general  repairs  turned  out  of  the  shop; 
if  we  get  13  this  month  it  will  be  a  surprise  to  me.  Such, 
gentlemen,  are  the  conditions  which  I  have  agreed  to 
remedy." 

As  Joe  faced  his  foremen  there  was  an  air  of  calm  de- 
fiance about  him  no  man  had  ever  seen  before.  Joe  Harris, 
the  good-natured  IjO}-,  had  somehow  disappeared.  Joseph 
Harris,  the  man,  a  real  general  foreman  who  knew  the  game, 
stood  before  them. 

"Gentlemen,''  he  went  on,  "from  this  hour  the  slogan  is 
'Get  Busy.'  Each  of  you  will  have  a  copy  of  some  instruc- 
tions, on  your  arrival  tomorrow  morning,  that  mean  busi- 
ness. I  shall  see  that  they  are  carried  out.  Engine  failures 
and  overtime  will  be  reduced  and  output  increased  from 
now  on.  In  conclusion,  if  there  is  a  foreman  present  who 
does  not  want  to  start  tomorrow  morning  with  a  firm  and 
honest  desire  to  work  with  tliat  end  in  view  and  earn-  out 
instructions,  I  hereby  ask  him  or  them  to  resign  here,  tonight. 
Tomorrow  will  be  too  late." 

Every  eye  in  the  room  was  fastened  on  Joe  as  he  waited 
a  moment  before  proceeding.  "Very  well,"  he  said,  "before 
we  close,  has  anyone  anything  to  say?" 

Instantly  Hank  Hazard  was  on  his  feet.  "Mr.  Harris," 
he  said,  looking  at  Joe  with  an  expression  on  his  face  no 
one  ever  remembered  seeing  before,  "I  want  to  take  this 
opportunity  to  say  that  I  for  one  am  heartily  ashamed  of 
my  record  during  your  term  of  office,  and  I  am  likewise 
ashamed  of  the  record  of  the  shop  and  everv  man  in  it.  We 
all  needed  just  what  you  have  handed  to  us,  and  I  don't 
believe  there  is  a  man  here  who  won't  give  you  his  hand  and 
promise  results  from  now  on,  and  just  to  put  it  to  the  test 
I  am  going  to  take  the  lead,"  and  Hank  walked  up  to  Joe 
and  extended  his  hand.  Every  man  in  the  room  fell  into 
line  behind  him,  and  each  gave  Joe  a  hand  clasp  that  was 
genuine. 

An  air  of  unusual  bustle  and  activity  prevailed  in  the 
shop  long  before  the  whistle  blew  at  7  o'clock  the  following 
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morning.  Most  of  the  foremen  had  congregated  early  in 
the  rod  shop  where  Hank  was  busily  engaged  figuring  out 
some  calculations  on  the  back  of  a  blue  print.  "It's  got  to 
be  done,  boys,"  said  Hank  when  they  separated  as  the 
whistle  stopped  blowing,  "don't  fail." 

As  Joe  Harris  passed  through  the  shop  next  morning  he 
was  quick  to  note  a  great  change  that  had  already  been 
made.  Ever}-  man  was  at  work,  ever\-  foreman  on  the  job. 
That  afternoon  he  met  Mr.  Brownlee,  who  simply  held  out 
his  hand  and  said,  "At  la^t,  Joe,  at  last;  I  knew  it  was  in 
you." 

Never  was  the  slogan,  "Get  Busy,"  so  faithfully  carried 
out.  Partly  finished  engines  lying  in  the  shop  and  not  in- 
cluded in  tiie  schedule  for  that  month  began  to  take  definite 
shape  and  were  added  to  the  schedule.  In  the  roundhouse 
when  engines  were  held  for  boiler  wash,  the  rods,  motion 
work  and  wedges  were  thoroughly  gone  over,  and  engine 
failures  soon  began  to  decline.  Overtime  in  all  depart- 
ments was  cut  in  half  the  first  week.  When  the  last  of  the 
month  arrived  there  had  been  16  engines  turned  out  of  the 
shop  with  a  general  overhauling,  but  Hank  Hazard  kicked 
because  it  wasn't  18,  the  number  he  had  figured  on. 

Joe  held  frequent  staff  meetings,  and  even.-  foreman  was 
asked  for  ideas.  These  meetings  brought  immediate  and 
profitable  results.  Every  man  in  the  shop  took  a  personal 
interest  in  production.  From  the  worst  managed  and  most 
e.xpensive  shop,  McGregor  was  soon  looked  upon  as  the  best 
handled  point  on  the  system.  From  1 5  engines  a  month,  the 
output  grew  to  20  general  repairs  turned  out  regularly. 
Engine  failures  had  practically  been  eliminated.  How  it 
was  all  brought  about  was  a  m)-sten,-  to  the  management. 

One  dav  the  superintendent  of  motive  power  came  to  ilc- 
Gregor  and.  after  a  talk  with  Mr.  Brownlee,  sent  for 
Joe. 

"Mr.  Harris,"  said  he,  "there  is  a  vacancy  for  a  master 
mechanic  on  the  Eastern  division,  and  I  want  you  for  the 
place.  Your  record  here  the  past  three  months,  which.  I  will 
say,  is  unparalleled  in  my  e.xperience,  justifies  me  in  offering 
you  the  position.  Bad  as  you  are  needed  here  it  is  only 
simple  justice  to  recognize  what  you  have  done.  My  only 
concern  now  is,  who  will  lie  your  successor.  Can  you  sug- 
gest a  man?" 

"I  can,"  replied  Joe,  looking  the  superintendent  of 
motive  power  squarely  in  the  eye,  "and  a  man  who  will  con- 
tinue getting  the  same  results,  if  not  Ijetter,  than  we  are  now 
getting." 

"Does  he  work  here.  Mr.  Harris?  If  he  does,  by  all 
means,  Mr.  Brownlee,"  turning  to  the  ma.^ter  mechanic,  "let 
us  give  him  the  place.  Do  I  know  him?"  he  asked,  again 
turning  to  Joe. 

"Yes,  sir,"  was  the  reply:  "you  have  known  him  many 
years." 

"Why,  who  can  he  lie?" 

"His  name  is  Henrv  Hazard,"  said  Joe. 


A  CONVENIENT  FITTING  FOR  THE 
INJECTOR  REPAIR  BENCH 


A  very  simple  and  convenient  facilit}-  for  the  injector 
repair  bench  may  be  made  by  inserting  a  }i-'m.  steel  plate, 
through  which  a  number  of  square  holes  of  suitable  sizes 
have  been  cut,  in  the  top  surface  at  the  edge  of  the  bench. 
For  the  greatest  convenience  the  plate  should  not  be  located 
far  from  the  vise. 

\A  here  the  injectors  are  fitted  with  valves  of  the  disk  type. 


To  suif-sizes  of  discs  used 
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Bench    Chuck   for    Removing    Injector   Disc   Valve   Nuts 

the  disks  of  which  are  held  in  place  by  nuts,  it  would  ordi- 
narily be  necessary  to  place  the  nut  in  the  vise  when  re- 
moving it,  or  when  tightening  it  after  the  disk  had  been 
replaced.  This  is  an  awkward  operation  which  in  nearly 
every  case  can  be  dispensed  with  by  the  use  of  this  simple 
device.  All  that  is  necessary  to  remove  or  tighten  the  nut 
is  to  drop  it  into  the  hole  of  the  right  size  in  the  steel 
plate  and  the  nut  is  thus  held  while  the  valve  stem  is  un- 
screwed or  tightened,  as  the  case  may  be.  Only  occasionally 
will  nuts  be  found  so  tight  that  the  -vise  must  be  used. 


Railroading    in    Siberia 


'^        GRINDERS  FOR  SUPERHEATER 
UNIT  JOINTS 

BY  H.  P.  MAUER 

The  drawing  shows  a  set  of  shop-made  grinders  for  super- 
heater unit  joints  which  are  made  from  pieces  of  old  emery 
wheel  imbedded  in  lead  or  babbitt.  The  concave  grinder 
is  designed  to  fit  the  chuck  which  is  in  universal  use  for  this 
work,  w-hile  the  conv'ex  grinder  is  provided  with  a  ?8-in- 
nut  in  which  may  be  screwed  shanks  to  fit  any  machine 
that  may  be  used  to  drive  the  grinder.  The  grinders  are 
made  bv  placing  suitable  pieces  of  broken  emery  wheel  in 
a  suitable  mold  and  then  pouring  the  lead  or  babbitt  around 
them. 

In  the  case  of  the  concave  grinder  the  chuck  fit  is  ma- 
chined after  the  body  has  been  cast,  and  after  the  grinder 
has  been  clamped  in  the  chuck  the  contour  of  the  grinding 
surface  is  finished  with  an  ordinan.-  emery  wheel  cutter.  In 
casting  the  body  of  the  convex  grinder  a  standard  ?s-in. 
nut,   around   the  body   of  which   a  groove  has  been   cut,   is 
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placed  in  the  mold  to  form  the  means  of  attachment  for  the 
driving  shank.  As  in  the  case  of  the  concave  grinder,  after 
the  body  has  been  cast  the  grinding  contour  of  the  emery 
stone  is  finished  by  the  use  of  an  ordinar)'  emer)-  wheel 
truing  tool. 

These  tools  were  developed  by  A.  Jiminez,  roundhouse 
foreman  of  the  Cuba  Railroad  at  Camaguey,  Cuba,  aiid 
the  tools  have  been  in  successful  use  at  this  point  for  five 


Piece  ofol{j£meri/  Wheel 


I    Con  four-      I 
,/■  ,■   s-  S--     Desired  ' 


Shop   Made   Grinders  for  the   Ball   Joints   of  Superheater   Units 

months  with  excellent  results.  A  set  of  superheater  units 
can  be  ground  with  these  tools  in  about  one-third  of  the 
time  ordinarily  required  with  the  regular  grinders  using 
oil  and  emer)'. 


TRUCKS  FOR  HANDLING  DRIVING 
WHEEL  TIRES 

Locomotive  tires,  particularly  of  the  larger  sizes,  are  diffi- 
cult to  handle  unless  an  overhead  crane  or  a  large  truck 
can  be  used.  It  is  often  necessary  to  transport  tires  from 
one  shop  to  another  where  neither  of  the  methods  mentioned 
are  practicable,  and  in  such  cases  a  considerable  numljer  of 
men  are  often  used  and  a  large  amount  of  time  con.sumed 
in  the  operation. 


required  si-\  hours  with  eight  men  on  the  work.  With  these 
trucks  hauled  by  a  remodeled  Ford,  the  same  job  is  handled 
by  four  men  in  one  hour's  time. 


AN  INSTRUCTION  SCHOOL  FOR 
ELECTRIC  WELDERS 

During   the   development    of   the   extensive    shipbuilding 
program  of  the  Emergency  Fleet  Corporation  the  pressing 


A    Section    of   the   School    Equipment    for   Training    Arc    V^/elders 

need  for  electric  welders  led  the  corporation  to  establish 
several  schools  for  the  training  of  electric  arc  weld  operators. 
The  purpose  of  the  school  was  to  enable  men  w'ith  no  pre- 


A    UniqLie    Truck    for    Transporting   Tires 


In  the  photograph  which  is  reproduced  above  is  shown  a 
novel  form  of  truck  used  in  the  shop  of  the  Michigan  Central 
at  Jackson,  jSIich.,  to  eliminate  this  waste  of  labor.  The 
truck  is  constructed  largely  of  second-hand  material.  The 
frame  carries  three  uprights  for  holding  the  tires  in  position 
and  the  rear  portion  of  the  floor  is  hinged  so  that  it  can  be 
dropped  to  form  an  incline  up  which  the  tires  are  run.  When 
the  tires  are  in  place  in  the  truck  they  are  secured  hy  bars 
placed  through  holes  in  the  frame.  The  work  of  trans- 
porting a  set  of  tires   from  one  shop  to  another   formerly 


vious  welding  experience  to  learn  the  fundamentals  of  the 
art  in  the  shortest  possible  time. 

One  of  these  schools  was  conducted  under  the  super- 
vision of  the  Lincoln  Electric  Company,  Cleveland,  Ohio. 
Now  that  the  war  is  over  this  school  has  been  released  bv 
the  Emergency  Fleet  Corporation,  and  the  Lincoln  Electric 
Company  is  continuing  it,  putting  its  service  at  the  disposal 
of  any  concern  that  desires  to  teach  its  men  the  art  of  arc 
welding.  These  men  may  come  to  the  school  and  be  in- 
structed in  any  phase  of  the  operation  by  thoroughly  com- 
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petent  instructors.  A  general  idea  of  the  equipment  em- 
ployed for  practical  instruction  work  is  conveyed  by  the 
photograph  showing  one  section  of  the  school  with  individual 
operating  sets  and  switchboards  for  each  operator's  use. 


STRAIGHTENING  AND   FLANGING 
CLAMP 

BY  J.  V.  HENRY 

The  pneumatically  operated. clamp  shown  in  the  drawing 
is  especially  adapted  to  straightening  and  flanging  work  in 
connection  with  steel  car  repairs.  The  cast  iron  bed  plate 
is  S  ft.  long  by  4  ft.  wide,  the  length  being  sufiicient  to  per- 
mit the  straightening  of  the  largest  plates  ordinarily  used  in 
steel  car  construction.     By  providing  suitable  blocks,  larger 


It  will  be  noticed  tliat  the  tops  of  the  bed  rails  are  notched 
at  the  bottom  of  the  grooves  in  which  fit  the  tongues  on  the 
under  side  of  the  bed  plate.  This  permits  the  bed  plate 
to  be  moved  backward  or  fonvard  by  means  of  crow  bars, 
so  that  it  may  be  used  not  only  for  straightening  bent  or  dis- 
torted material,  but  also  as  a  clamp  for  holding  sheets  in 
tlanging  operations. 


Stellite. — This  is  an  alloy  of  semi-rare  metals,  but  con- 
tains no  iron  and  therefore  cannot  properly  be  termed  steel. 
The  binary  alloy,  consisting  essentially  of  cobalt  and  chrom- 
ium, can  be  forged  with  difficulty  at  a  bright  red  heat,  but 
when  it  becomes  cool  its  hardness  remains  as  great  as  before 
the  first  heating.     According  to  an  article  in  tlie  Iron  Age, 
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Pneumatically    Operated    Clamp    with    Movable    Table,    for    Flanging   or   Straightening   Steel   Car    Material 


sizes  of  various  structural  shapes  may  also  be  handled  in 
the  clamp. 

The  clamp  is  operated  by  two  18-in.  by  18-in.  air  cylin- 
ders, one  at  either  end.  Two  J^-in.  straight  air  valves  are 
used  to  control  the  operation  of  the  clamp,  one  for  the 
admission  and  exhaust  of  air  above  the  pistons  and  the 
other  for  the  admission  and  exhaust  of  air  below  the  pistons 
of  both  cylinders.  The  piston  heads  are  of  the  solid  type 
with  a  tapered  fit  on  the  rod.  They  are  designed  to  take 
two  rings  of  j's-in.  square  fibre  packing,  which  are  held  in 
place  by  a  steel  follower  ring. 


by  E.  Ha\nes,  Stellite  does  not  get  harder  as  it  gets  hotter, 
but  it  gets  tougher  and  holds  the  cutting  edge  longer.  Cobalt 
is  not  affected  by  heat  up  to  about  1,900  deg.  F.,  and 
the  tungsten  and  chromium  are  not  affected  by  any  heat  up 
to  2,600  or  2,800  deg.  F.  It  is  clear,  therefore,  that  the 
cobalt  becomes  tougher  up  to  the  degree  of  softening,  but 
at  the  same  time  the  other  two  metals  are  not  changed.  This 
makes  a  closer  and  tougher  bond,  allays  all  cliance  of  cnmi- 
bling,  and  makes  the  tool  last  longer  for  the  reason  that  it 
has  the  necessary  strength  to  take  off  a  heavy  cut  without 
breaking. 


TWIN  SCREW  DRILL  CHUCK 

In  the  photographs  are  shown  a  twin  screw  drill  chuck 
which  has  recently  been  placed  on  the  market  by  the  Marvin 
&  Casler  Company,  Canastota,  N.  Y.  The  special  features 
of  this  device  are  the  twin  screw  clamping  arrangement,  and 
the  rugged  character  of  the  construction  throughout,  the  pur- 


The    Casler    Twin    Screw    Drill    Chuck 

pose  being  to  provide  for  gripping  the  drill  so  lirmly  that  it 
may  be  crowded  to  the  limit  of  its  strength. 

Referring   to  the  two  views   of   the  partially   dissembled 
chuck  it  will  be  observed  that  the  primary  screw  E  is  threaded 


Details  of  the  Drill  Chuck 


directly  in  the  chucking  jaws  BB.  while  the  secondary  screw 
D  is  threaded  in  floating  nuts  CC.  When  using  the  chuck 
the  primary  screw  E  is  first  operated  to  grip  the  drill  shank 
between  the  jaws.     After  this  screw  has  been  set  up,  the  sec- 


ondary screw  D  is  operated  to  bring  the  floating  nuts  CC 
against  the  ends  of  the  pockets  in  the  jaws,  resulting  in  a 
grip  ecjual  to  twice  that  obtainable  by  a  single  screw. 

The  body  of  the  chuck  is  of  close  grained  cast  iron,  while 
tlie  jaws  and  screws  are  of  high  carbon  steel,  tempered.  It 
is  claimed  that  the  combination  of  cast  iron  and  steel  tends 
to  prolong  the  life  of  the  wearing  surfaces  between  the  body, 
jaws  and  screws.  The  body  is  reinforced  by  a  steel  cap  plate 
which  prevents  it  from  spreading  when  under  strain,  and  the 
device  has  been  designed  to  avoid  any  projections  likely  to 
catch  the  work  or  injure  the  workman. 


BENCH  SAW  FOR  WOODWORKING  SHOPS 

A  recent  addition  to  the  line  of  bench  machines  manufac- 
tured by  J.  D.  Wallace  &  Company,  Chicago,  is  the  saw 
shown  in  the  illustration  below.  This  machine  is  adapted 
for  use  in  pattern,  cabinet  or  carpenter  shops,  and  is  designed 


Bench   Saw  with    Motor   Drive 

with  a  view  to  saving  the  time  ordinarily  wasted  in  taking 
material  to  a  saw  located  at  some  distance  from  the  bench. 
The  machine  can  be  operated  on  an  ordinary  electric  light 
circuit,  and  therefore  can  be  located  at  any  convenient  point 
with  little  difficulty.  It  has  ample  power  to  take  a  2-in. 
cut  through  hard  wood. 

The  saw  has  a  table  17  in.  by  20  in.  equipped  with  a 
saw  7  in.  in  diameter,  which  can  be  raised  and  lowered  and 
tilted  to  any  angle  up  to  45  deg.  The  method  used  to  adapt 
the  saw  for  cutting  at  various  angles  is  a  departure  from 
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the  usual  practice.  On  this  machine  the  table  always  re- 
mains horizontal,  the  motor  and  saw  being  tilted  by  means 
of  a  hand  wheel  and  screw  on  the  side  of  the  machine.  The 
advantage  of  this  method  over  the  usual  tilting  table  is  at 
once  apparent.  The  saw  can  be  raised  or  lowered  so  as  to 
cut  or  groove  any  depth  up  to  2  in.  The  saw  is  driven 
through  cut  gears  from  a  'j-hp.  motor  litted  with  a  ball 
bearing  which  also  takes  the  thrust  when  the  saw  is  tilted. 
The  cross-cut  fence  is  adjustable  to  a  45  deg.  angle.  It 
is  an  integral  part  of  the  machine,  but  can  be  swung  under 
the  table  w-hen  not  in  use.  The  rip  fence  is  of  the  box  type, 
and  is  clamped  to  the  table  by  means  of  an  eccentric  lock.  It 
is  finished  on  both  sides  so  that  it  can  he  used  on  either  side 
of  the  saw.  The  saw  is  protected  by  a  shutter  guard  which 
is  held  in  place  by  a  spring. 


BEAVER  SMALL  PIPE  THREADER 

A  pipe-threading  tool  has  recently  been  brought  out  by  the 
Borden  Company,  Warren,  Ohio,  for  small  pipe  sizes.  The 
dies  are  built  on  the  unit  plan  to  thread  J'^-in.,  /'4-'n.,  Vi- 
in.,  '2-in.,  j4-ifi.  and  1-in.  pipe.  The  set  may  be  secured 
complete  or  the  units  may  be  purchased  seperately. 

This  tool,  known  as  the  No.  3  Beaver,  Jr.,  consists  of  a 


the  piston  will  instantly  drop  to  its  lower  seat,  preventing 
outflow  of  steam  and  warning  the  engineer  of  the  danger. 

When  the  injector  operating  valve  is  open,  the  end  of  the 
piston  must  always  be  invisible,  unless  heating  the  water  in 
the  tank.  If  steam  is  blown  back  into  the  tank  in  winter, 
Ihe  position  of  the  projecting  plug  of  the  indicator  is  a  con- 
tinuous reminder  that  the  injector  is  not  operating  and  there 
may  be  danger  of  overheating  the  water. 

A  further  advantage  of  this  form  of  indicator  is  that  it 
enables  the  engineer  or  fireman  to  obtain  the  actual  mini- 
mum capacity.  Most  operators  do  not  regulate  the  water 
supply  closely,  fearing  that  the  injector  may  break  off 
without  warning  or  waste  at  the  overflow.  The  indicator 
is  so  sensitive  to  conditions  in  the  overflow  chamber  of  the 
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No.    3    Beaver,   Jr.,    Pipe   Threader 

latchet  handle  and  separate  die  heads  to  thread  each  size 
of  pipe.  The  whole  outfit  is  packed  in  a  convenient  wooden 
case.  The  ratchet  mechanism  is  entirely  encased  so  that  it 
is  impossible  for  dirt  or  grease  to  accumulate  and  retard  the 
action  of  the  tool.  The  introduction  of  1-in.  size  to  the 
range  adds  greatly  to  the  general  usefulness  of  the  tool. 


NON-LIFTING  INJECTOR  INDICATOR 

The  usual  form  of  tell-tale  for  non-lifting  injectors  warns 
the  engineer  Ijy  discharging  a  jet  of  steam  into  the  cab  when 
the  injector  blows  back.  An  indicator  has  been  developed 
by  William  Sellers  &:  Company,  Inc.,  Philadelphia,  I'a., 
which  not  only  performs  the  function  of  the  tell-tale  without 
discharge  of  steam  into  tlie  cab,  but  in  addition  advises 
the  engineer  if  the  injector  is  wasting  water  at  the  overflow. 

The  device  consists  of  a  vertical  cylinder  4  in.  long,  con- 
taining a  loosely  fitting  piston,  seating  at  each  end  of  its 
stroke  and  provided  with  a  projecting  end,  visible  to  the 
engineer  when  resting  on  its  lower  seat.  The  upper  end  of 
the  cylinder  is  connected  by  a  jH-in.  copper  wire  with  the 
overflow  chaml^er  of  the  injector. 

Its  action  depends  upon  the  well-known  principle  of  the 
working  of  the  injector,  that  when  feeding  without  waste 
there  is  always  a  partial  vacuum  within  the  overflow  cham- 
ber of  an  injector  of  the  gravity  overflow  type.  This  vacuum 
is  utilized  to  raise  the  loosely  fitting  piston  to  its  upper  seat, 
causing  the  projecting  plug  to  disappear  from  view. 

If  for  any  cause  the  injector  starts  to  waste,  the  vacuum 
within  the  overflow  chamber  is  broken,  the  piston  drops  and 
seats  at  the  lower  end  of  its  stroke,  exposing  the  projecting 
plug.  The  operator  is  thus  warned  and  will  partially  close 
the  lazy  cock,  stopping  the  waste.  If  there  is  interruption 
of  the  water  or  steam  supply,  and  the  injector  "flies  off," 


(P^^^Si- 


Application    of   the   Sellers    Noti-Lifting    Injector    Indicator 

injector  that  the  exact  minimum  can  be  obtained  by  regulat- 
ing the  lazy  cock  until  the  end  of  the  piston  appears,  due 
to  the  loss  of  vacuum  in  the  overflow  chamber.  It  is  claimed 
that  a  very  slight  opening  of  the  lazy  cock  will  cause  the 
piston  to  rise  and  the  exact  minimum  to  be  obtained. 

The  application  of  the  indicator  also  will  reduce  the 
tendency  of  the  engineer  to  close  the  heater  valve,  which 
prevents  the  injector  from  re-starting  automatically.  It  is 
designed  to  make  the  non-lifting  injector  as  safe  and  certain 
to  operate  as  an  open-overflow  lifting  injector. 

The  indicator  is  applicable  to  the  Sellers,  Nathan  WF, 
Nathan  Simplex,  Chicago  and  other  forms  using  an  over- 
flow chamber  which  contains  the  combining  tube,  and  is 
closed  against  the  atmosphere  by  a  gravity  overflow  valve. 
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The  car  repair  shops  of  the  Delaware  &  Hudson  at  Car- 
bondale,  Pa. — two  buildings  known  as  No.  18  and  No.  20 — 
were  destroyed  by  fire  on  March  15.  About  200  men  are  out 
of  work  temporarily.  These  buildings  were  of  brick,  400  ft. 
long  and  40  ft.  wide. 

In  the  large  repair  shops  of  the  New  York,  New  Haven  & 
Hartford,  the  working  time  has  been  reduced  to  40  hours 
a  week.  About  4,000  persons  are  affected.  The  Pennsyl- 
vania has  reduced  the  working  time  at  many  shops.  The 
Nashville,  Chattanooga  &  St.  Louis  has  made  a  reduction  of 
10  per  cent  in  the  forces  of  its  large  shops. 

The  French  government,  through  the  French  High  Cora- 
mission,  has  bought  from  the  Director  General  of  Military 
Railways  485  standard  gage,  Pershing  type  locomotives  now 
being  built  by  the  Baldwin  Locomotive  Works  and  19,860 
freight  cars  of  various  types  that  were  under  manufacture 
in  the  United  States  when  the  armistice  was  signed.  There 
remains  a  comparative!}'  small  number  of  locomotives  and 
cars  yet  to  he  disposed  of  and  it  is  expected  that  they  will 
be  sold  to  some  of  the  Allied  governments. 


Electric  Furnace  Association 

At  a  meeting  held  on  March  21  and  22  at  Niagara  Falls, 
N.  Y.,  a  permanent  organization  was  formed  to  be  known 
as  the  Electric  Furnace  Association,  for  the  purpose  of  pro- 
moting the  use  of  various  electric  furnace  products.  The 
meeting  was  called  by  Acheson  Smith,  vice-president  and 
general  manager  of  the  Acheson  Graphite  Company,  Niagara 
Falls.  Resolutions  were  passed  inviting  all  manufacturers 
of  electric  furnaces,  electric  apparatus,  electric  furnace  sup- 
plies and  accessories,  public  utility  corporations,  designers 
and  inventors  of  electric  furnace  equipment  and  the  users  of 
electric  furnaces  to  become  members  and  to  join  in  making 
an  aggressive  and  thorough  campaign  to  disseminate  to  en- 
gineers and  the  public  accurate  data  as  to  the  quality  of  elec- 
tric furnace  products  of  all  kinds.  The  following  are  the 
officers  of  the  association:  President,  Acheson  Smith,  Ache- 
son Graphite  Company,  Niagara  Falls,  N.  Y. ;  first  vice- 
president,  C.  H.  Booth,  Booth-Hall  Company,  Chicago; 
second  vice-president,  W.  E.  Moore,  Pittsburgh  Electric 
Furnace  Company,  Pittsburgh,  Pa.;  secretary,  C.  G.  Schlue- 
derberg,  Westinghouse  Electric  &  ^Manufacturing  Companv, 
Pittsburgh,  Pa.;  treasurer,  F.  J.  Ryan,  American  Metal- 
lurgical Corporation.  Philadelphia,  Pa. 


Iron  and  Steel  Prices  Reduced 

Representatives  of  the  steel  industry  and  the  Industrial 
Board  of  the  Department  of  Commerce  at  a  conference  in 
Washington  during  March  reached  an  agreement  on  a 
schedule  of  reduced  prices  for  the  principal  articles  of  iron 
and  steel  which  will  apply  to  all  purchases  by  the  various 
government  departments  and  below  which  the  board  says  the 
public  should  not  expect  to  buy  during  the  current  year. 
The  price  schedule  is  of  especial  interest  to  the  railroads, 
which  are  the  largest  purchasers  of  steel,  and  as  the  govern- 
ment is  operating  most  of  the  railroads  the  prices  will  apply 
to  purchases  for  railroad  use.  The  schedule  agreed  upon, 
which  is  effective  at  once,  is  as  follows: 

Reductions 

Novtmberll  Present           New  From  From 

price  price  price       November  1 1  present 

Pig    iron    basic 33.00  G.T.  30.00  25.75  7.25  4  25 

Billets    4-inch    47.50  G.T.  43.50  38.50  9  OO  5  00 

Billets    2-inch    51.00  G.T.  47.00  42.00  9.00  5.00 

Sheet    bars     5 1.00  G.T.  47.00  42.00  9.O0  5  OO 

Slabs     50.00  G.T.  46.00  41.00  9  00  5  OO 

Skelp    sheared     3.25  cwt.  3.00              2.65  12.00  N.T.  7  00  N  T 

Skclpt    universal     ....    3.15  cwt.  2.90              2.55  12.00  N.T.  7.00  N.T 

SkcIp    grooved    2.90  cwt.  2.70              2.45  9.00  N.T.  5  OO  N  t' 

Merchant    bar — base..   2.90  cwt.  2.70              2.35  11.00  N.T.  7  00  N  T 

Sheared   plates    3.25  cwt.  3.00  2.65  12.00-  NT  7  00  N  T 

Stiuctuial — base     3.00  cwt.  2.80              2.45  1 1  00  N  T  7  00  N  t" 

Wire    rod     57.00  G.T.  57.00  G.T.   52.00  G.T.     5.00  G.T  5  OO  G't' 

Plain    wire    3.25  cwt.  3.23              3.00  5.00  N.T.  5  00  N  T 

"Jils     3.5ncwt.  3.50              3.25  5.0O  N  T  5  00  N  T 

Black  sheets.   No.   28..    5.00  cwt.  4.70  4.35  13.00  NT  7  00  N  T 

Blue  annealed    No.    10  4.25  cwt.  3.90  3.55  14.00  N.T.  7  00  N.T 
G.ilvauized    sheets 

,„.No-     28     6.25cwt.  6.05  5.70  ll.OON.T.  7.00  N.T. 

fm  plate  No.   lOO  ho.N  7.75  7.35  7.00  15.00  N.T.  7  00  N  T 

Tubular  products 3',<    points    off   card  7  00  N  T 

Hoops— base     3.5.0  cwt.  3.30  3.05  9.00  N.T.  5  no  NT 

Light  rails 3.00  cwt.  2.70  2.45  ll.OON.T.  5.O0  N  t! 

Rails     standard      Bes- 

,  semer     S5.00G.T.  55.00  G.T.  45.00  G.T.   10.00  G.T.  lO.OO  G.T. 

Nails   standard   O.    H. 57.00  G.T.  57.00  G.T.  47.00  G.T.   lO.OOG.T.  lO.OO  G.T. 

Ore   No  change 

Basing  points  and  differentials  unchanged.  Prices  effec- 
tive at  once. 

In  view  of  the  higher  costs  developed  throughout  the 
world  as  a  result  of  the  war  a  return  to  anything  like  pre-war 
prices  was  regarded  as  out  of  the  question. 


Civil  Service  Examination  for  Locomotive  Inspector 

The  United  States  Civil  Service  Commission  announces 
an  open  competitive  examination  for  inspector  of  locomotives, 
for  men  only,  on  May  21  and  22,  191Q.  Vacancies  in  the 
Interstate  Commerce  Commission,  and  in  positions  requiring 
similar  qualifications,  will  be  filled  from  this  examination, 
unless  it  is  found  in  the  interest  of  the  service  to  fill  any 
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vacancy  by  reinstatement,  transfer,  or  promotion.  The  salary 
of  the  position  is  $j,000  per  annum  and  necessary  expenses 
when  absent  from  headquarters  in  the  discharge  of  official 
duties.  Applicants  must  have  reached  their  twenty-fifth  but 
not  their  fift)-fifth  birthday  on  the  date  of  the  e.xaraination, 
and  must  have  not  less  than  three  years'  railroad  experience 
in  the  capacity  of  master  mechanic,  road  foreman  of  engines, 
locomotive  boiler  maker,  locomotive  boiler  inspector,  round- 
house foreman,  shop  foreman,  locomotive  machinist,  or  lo- 
comotive engineer;  or  not  less  than  five  years  as  locomotive 
inspector  or  locomotive  fireman;  and  must  have  been  within 
three  years  ne.xt  preceding  the  date  of  application  in  active 
service  in  any  such  capacity  or  in  the  capacity'  of  inspector 
of  locomotive  equipment  under  the  government  of  the  United 
States  or  of  any  state  or  territory.  Applicants  sliould  at  once 
apply  for  Form  1892,  stating  the  title  of  the  examination  de- 
sired, to  the  Civil  Service  Commission,  Washington,  D.  C. 


American  Machinery  in  Australia 

The  Far  Eastern  Division  of  the  Bureau  of  Foreign  and 
Domestic  Commerce  has  issued  Circular  No.  1,5  on  American 
machinery  in  Australia.  The  report  is  of  particular  interest 
to  readers  of  this  paper  because  of  the  fact  the  railroad 
shops  represent  an  important  part  of  the  market  for  American 
machine  tools. 

Australia,  the  circular  says,  is  rapidly  becoming  a  manu- 
facturing country,  and  the  demand  for  certain  American 
machinery  and  machine  tools  is  increasing.  As  a  majority 
of  the  engineering  establishments  are  also  jobbing  shops,  the 
engineers  in  charge  are  averse  to  buying  from  catalogues, 
but  desire  actual  demonstrations,  especially  of  new  machines, 
and  the  majority  of  sales  are  accordingly  made  after  a 
sample  machine  has  been  received  by  the  agent  or  importer. 

The  exclusive  agency  is  accepted  as  the  most  satisfactory 
method  of  selling  machinen,'  and  accessories  in  Australia, 
In  a  country  like  Australia,  where  vast  distances  must  be 
traveled  in  seeking  orders  and  where  modern  machinery  is 
just  being  introduced,  it  is  only  fair  to  the  agent  who  has 
stocked  a  machine,  which  may  sometimes  prove  unsaleable, 
that  he  be  protected  by  an  exclusive  contract. 

Lathes  are  the  most  important  essential  in  the  machine 
shops  which  are  springing  up  in  Australia,  As  the  majority 
of  the  work  of  these  shops  is  jobbing,  the  machine  tools 
should  be  universal.  Gap  lathes,  for  instance,  permit  one 
machine  to  cover  a  large  range  of  work  and  are  very  popular 
in  Australia.  One  American  machine  of  this  universal  type 
has  enjoyed  a  verj'  large  sale.  Most  of  the  ."American  gap 
lathes  Ijefore  the  introduction  of  this  one  were  cheap,  and 
light  tools  are  not  in  demand. 

The  price  of  American  planers  as  compared  with  that  of 
English  makes  is  disproportionately  high.  Though  the  Amer- 
ican planers  are  very  high  grade  with  a  number  of  automatic 
and  convenient  feeds,  these  conveniences  have  made  the 
price  too  high  for  the  Australian  market,  and  at  present  there 
are  not  half  a  dozen  of  these  machines  in  use  in  that  country. 
A  moderate-priced  simple  planer  could  be  introduced  to 
advantage.  This  is  equally  true  of  punches,  shears,  rolls, 
and  other  tools  used  in  shipbuilding  and  structural  work, 
our  prices  of  which  are  much  higher  than  the  British. 


Thirteenth  Engineer  (Railway)  Regiment  Sees  Active  Service 

The  13th  Engineers  Regiment,  composed  of  railway  men 
on  roads  running  west  from  Cliicago,  which  has  been  operat- 
ing military  railroads  back  of  Verdun  was  scheduled  to  leave 
Fleury-sur-Aire  on  March  7,  on  the  way  to  an  embarkation 
port  preliminary  to  its  return  home.  According  to  a  cable 
published  in  the  Chicago  Daily  News,  on  March  6,  it  has 
the  distinction  of  being  the  first  American  Engineer  Regi- 
ment to  enter  active  service  in  the  war,  and  has  an  excellent 


record  for  the  handling  of  men  and  supplies,  and  for  the 
assistance  given  in  the  preparation  for  the  American  drive 
on  the  Meuse-Argonne. 

Although  engineer  regiments  are  generally  classed  as  non- 
combatant  units,  the  13th  has  been  classed  as  a  combat  unit 
in  orders  from  the  American  and  French  headquarters,  with 
the  instructions  that  on  the  discharge  papers  of  each  officer 
and  man  the  words,  "Took  part  in  the  Champagne,  St. 
Mihiel  and  Meuse-Argonne  offensives,"  be  inserted.  Another 
distinction  of  the  13th  is  the  insignia  of  a  blue  square  cloth 
patch  with  a  red  engineer  castle  in  the  center,  surrounded  by 
a  circle  of  13  white  stars,  which  indicates  the  beginning  of  the 
American  nation  and  the  start  of  the  American  expedition. 
Usually  a  division  is  the  smallest  unit  that  has  its  own 
shoulder  insignia. 

On  October  18,  1917,  the  13th  took  over  the  operation  of 
the  railroads  in  the  French  advanced  zone  and  was  relieved 
on  Februar)-  28,  1919.  .At  the  end  of  1918  it  had  moved  1,777 
trains,  carrj-ing  millions  of  men,  including  many  who  were 
wounded,  and  9,230,080  tons  of  freight,  as  well  as  the  private 
trains  of  President  Poincare,  General  Pershing,  Secretary 
Baker  and  others.  The  13th  was  operating,  on  the  day  the 
armistice  was  signed,  229  kilometers  (138  miles)  of  track 
supplying  the  Argonne,  Verdun  and  St.  Mihiel  fronts. 

.As  part  of  the  railroad  was  within  range  of  the  German 
artillery  and  all  of  it  within  range  of  heavy  explosives  and 
machine  guns  of  airplanes,  the  men  were  obliged  to  run  the 
trains  and  repair  the  track  under  constant  fire.  Twenty-four 
immense  railroad  guns  were  firing  along  this  line.  One  track 
was  used  for  ammunition  and  the  other  for  supplies. 

Several  members  of  this  regiment  received  special  recog- 
nition. In  his  letter  forwarding  the  decorations,  General 
Pershing  said:  "The  cheerfulness,  adaptability,  loyalty  and 
self-sacrificing  devotion  to  duty  uniformly  displayed  under 
trying  circumstances  by  officers  and  men  from  the  regimental 
commander  to  the  most  recently  arrived  private  have  added 
a  new  luster  to  the  traditions  of  our  railway  service." 


MEETINGS  AND  CONVENTIONS 

International  Railway  Fuel  Association. — The  next  an- 
nual convention  of  the  International  Railway  Fuel  Associa- 
tion will  be  held  at  the  Hotel  Sherman,  Chicago,  from  May, 
19  to  May  22, 

American  Foundrymen's  Association. — The  1919  conven- 
tion and  exhibit  of  the  American  Foundn,'men's  Association 
will  be  held  in  Philadelphia,  Pa.,  from  September  29  to 
October  4.  It  is  planned  to  make  this  convention  an  inter- 
national one  and  invitations  will  be  sent  to  foundrymen  and 
industrial  engineers  all  over  the  world.  Details  of  the  pro- 
gram will  be  announced  later. 

June  Mechanical  Convention  Exhibits. — The  Railway 
Supply  Manufacturers'  Association  annoimces  that  at  the 
assignment  of  space  in  Pittsburgh,  Februan.'  14,  there  was 
sold  and  assigned  over  80,000  sq.  ft.  The  available  space  is 
a  trifle  less  than  89,000  sq,  ft,,  leaving  less  than  10  per  cent 
for  such  exhibitors  as  will  come  in.  This  available  space 
includes  all  of  the  space  heretofore  used  in  previous  years 
together  with  a  number  of  additions,  which  the  committee 
found  possible  to  use.  The  committee  is  looking  over  the 
pier  with  a  view  of  providing  additional  space  if  possil^le, 
as  indications  are  that  it  can  be  sold  to  exhibitors  if  provided. 
Edmund  H.  Walker,  president  of  the  association,  in  announc- 
ing the  above,  says  that  "the  success  of  the  June  meeting 
from  an  exhibition  standpoint  is  assured," 

General  Foremen's  Association. — The  annual  convention 
of  the  International  Railway  General  Foremen's  .Association 
will  be  held  at  the  Hotel  Sherman,  Chicago,  September 
2,  3,  4  and  5.    The  topics  to  be  discussed  are  as  follows: 


April,  1919 


RAILWAY     MECHANICAL     ENGINEER 


221 


1.  Welding  of  locomotive  cylinders  and  other  autogenous 
welding. 

2.  Safety  first  in  shop  and  engine  house  service.  The 
best  method  of  application  so  that  employees  may  be  inter- 
ested to  practice  same. 

3.  Draft  gears. 

The  association  has  received  permission  from  the  Railroad 
Administration  to  hold  this  convention  and  due  to  the  condi- 
tions on  the  railways  at  the  present  time  a  large  attendance 
is  to  be  desired  from  both  the  locomotive  and  car  departments. 

American  Welding  Society. — An  association  known  as  the 
American  Welding  Society  was  organized  at  the  Engineering 
Societies  building,  New  York,  on  March  28,  1919.  This 
society  is  a  merger  of  the  welding  committee  of  the  Emergency 
Fleet  Corporation  and  the  National  Welding  Council,  and  its 
purpose  is  to  provide  a  disinterested  and  dependable  source 
of  information  on  welding,  not  only  for  the  benefit  of  the 
manufacturers  of  welding  apparatus  and  supplies,  but  also 
to  aid  those  who  use  welding  in  their  production  and  those 
who  purchase  welded  goods.  The  society  will  bring  together 
in  the  manner  usual  for  scientific  societies  persons  from  all 
branches  of  the  industry  who  may  be  interested  in  any  of  the 
welding  processes.  It  is  proposed  that  the  society  will  create 
and  assist  in  maintaining  a  Bureau  of  Welding  which  will  be 
a  separate  organization  designed  to  take  advantage  of  the 
principle  of  co-operation  in  research  and  standardization. 
The  American  Bureau  of  Wielding  will  consist  of  a  joint 
board  of  directors,  30  from  the  American  Welding  Society 
and  one  each  from  the  various  scientific  and  engineering 
societies,  including  the  American  Railway  Association,  and 
one  each  from  the  United  States  Commerce,  Nav\'  and  War 
Departments  and  the  LTnited  States  Shipping  Board. 

Membership  in  the  American  W'elding  Society  is  divided 
into  five  classes;  Class  A,  sustaining  members,  annual  dues 
$100;  open  to  one  or  more  representatives  from  each  corpora- 
tion interested.  Class  B,  annual  dues  $20;  open  to  in- 
dividuals who  may  or  may  not  be  employed  by  corporations, 
and  to  consulting  engineers,  college  professors,  etc.  Class  C, 
annual  dues  $10;  open  to  members  of  existing  societies  which 
will  become  affiliated  with  the  new  society  through  the  pro- 
posed Bureau  of  Welding.  Class  D,  annual  dues  $5;  open 
to  welding  artisans.  Class  E.  open  to  trade  associations, 
putting  them  in  the  same  category  as  corporations.  Class  F, 
honorary  members.  Class  C  and  D  memberships  do  not 
carry  the  privilege  of  voting  or  holding  office. 

The  activities  of  the  society  will  include  the  promotion  of 
research  work  on  problems  of  common  interest  to  all  or 
groups  of  the  membership,  including  the  financing  of  such 
projects;  the  consideration  of  questions  of  standardization, 
which  it  is  proposed  shall  be  handled  in  co-operation  with 
the  American  Engineering  Standards  Committee  through  the 
agencv  of  the  Welding  Bureau;  the  exertion  of  a  steadying 
and  unifying  influence  on  legislation  affecting  welding  by 
supplying  law  makers  with  authentic  infonnation,  and  the 
study  of  proper  methods  of  training  autogenous  welders. 

It  is  reported  that  already  a  large  number  of  corporations 
and  engineers  are  interested  in  the  project,  including  officers 
and  members  of  many  of  the  national  technical  and  engineer- 
ing societies,  universities  and  engineering  schools,  government 


departments  and  bureaus,  gas  and  electric  welding  companies, 
and  shipbuilding,  steel  and  automobile  companies. 
The  following  officers  were  elected: 

President — C.  A.  Adams,  President  American  Institute  of  Electrical 
En^neeia,  Cambridge,  Mass. 

Vice-President  (for  1  year) — J.  M.  Moorehead,  Union  Carbide  Company, 
New  York, 

Vice-President  (for  2  years) — G.  L.  Brunner,  Brunner  Manufacturing 
Company.   Utica,  N.    Y. 

Directors   for   1  year — 

\V.    M.    Beard,    Linde    Air   Products  Company.   New  York. 

M.    H,    Roberts,   Air    Reduction    Sales  Company,    New  York. 

M.    M.   Smith,   Commercial  Acetylene   Company,    New  York. 

L.  D.  Lovekin,  American  International  Ship  Building  Corp..  Philadel- 
phia.  Pa. 

Alexander  Churchward,  Wilson  Welder  and  Metals  Company,  New  York. 

W.  H.  Patterson,  V/estinghouse  Electric  &  Mfg.  Company,  Pitta- 
burgh,    Pa. 

Walter  J.  Jones,  Chester   Shipbuilding  Company,   Philadelphia.  Pa. 

C.  A.  McCune,  Page  Steel  &  Wire  Company,  New  York. 
Directors   for  2    years — 

K.    R.   Browning,    Oxweld  Acetylene    Company,    New   York. 
A.    S.    Kinsey,    Professor    of    Experimental    Mechanics,    Stevens    Institute, 
Jersey  City,   N.  J. 

Victor    Mauck,    John    Wood    Manufacturing  Company.    Conshohocken,    Pa. 
E.  L.   Hirt,    Bethlehem   Shipbuilding  Corporation,    South    Bethlehem,   Pa. 
J.    F.    Lincoln,    Lincoln   Electric  Company,    Cleveland,    Ohio. 
H.  M.   Hobart,   General  Electric  Company,    Schenectady.    N.    Y. 

D.  C.  Alexander,  Quasi  Arc  Weldtrode  Company,   New  York. 

H,  R.  Swartley,  Jr.,  Davis-Bournonville  Company,  Jersey  City,  N.  J. 
Directors   for  3   years — 

L.   H.   Davis,   Lir.de  Air  Products  Company,   New  York. 

E.  L.  Mills.  Air  Reduction   Sale^  Company,  New  York. 

D.  E.  Rushmore,  General  Electric  Company,  Schenectady,  N,  Y. 

Tames    Burke,    Burke    Electric    Company.    Erie,    Pa. 

D.    H.   Wilson.  Jr.,   Wilson    Welder  &   Metals   Company,   New   York. 

Hermann  Lemp.  General  Electric  Company,  Erie.  Pa. 

C.  J.  Nyquist,  Toichweld  Company,   Chicago,  111. 

Alexander    Jenkins,    Alexander    Milburn    Company,     Baltimore.    Md. 

It  was  voted  that  the  charter  should  be  held  open  for  ten 
days,  and  that  those  applying  for  membership  in  the  society 
before    April    8    should    be   considered   charter   members. 

At  a  meeting  of  the  directors  in  the  afternoon,  W.  E. 
Symons,  Galena  Signal  Oil  Company,  Franklin,  Pa.,  was 
appointed  treasurer,  and  H.  C.  Forbes,  consulting  engineer. 
New  York  City,  was  appointed  secretary. 


The   following   list    gives   names   of  secretaries,    dates  of  next  or   regular 
meetings  and  t>laces  of  tneeting  of  mechanical  associations:  . 
Air-Brake   Association. — F.    M.    NelHs,    Room    3014,    165    Broadway,    New 

Yoik   City.      Convention,    May    6-8,    1919,    Chicago. 
American    Railroad    Master    Tinkers'    Coppersmiths'    and    Pipefitters' 

Association.— O.    E.    Schlink,    485    W.    Fifth    St..    Peru.    Ind. 
.\merican    Railway    Master    Mechanfcs'    Association. — V.    R.    Hawthorne, 

746    Transportation    Bldg.,    Chicago.      Convention,    June    23-25,    1919, 

Atlantic    City.    N.    J. 
American    Railway    Tool    Foremen's   Association. — R.    D.    Fletcher.    Belt 

Railway,   Chicago. 
.\merican    Society    for    Testing    Maiepials. — C.    L.    Warwick,    University 

of  Pennsylvania.    Philadelphia,    Pa. 
American    Society    of    Mechanical    Engineers. — Calvin    W.    Rice,    29    W. 

Thirty- ninth    St..    New   York. 
Association    of    Railway    Electrical    Engineers. — Joseph    A.    Andreucetti, 

C.    &  N.   W.,    Room   411,    C.   &    N.    W.    Station.    Chicago. 
Car    Foremen's  Association    of   Chicago. — Aaron    Kline.    841    Lawlor  Ave., 

Chicago.      Meetings  second   Monday  in  month,   except  June,  July  and 

August,  Hotel  Morrison,  Chicago. 
Chief    Intekchani.e    C\r    iNSPErroRs'    and    Car    Foremen's    Association. — ■ 

W.    R.    McM:mn,    New   York   Central.   New  York,    N.    Y. 
International  Railroad  Master  Blacksmiths'  Association. — A.  L.  Wood- 
worth.  C.  H.  &  D.,  Lima,  Ohio. 
International  Railway  Fuel  Assoctation. — T.  G.  Crawford,  542  W.  Jack- 
son   Blvd.,    Chicago.      Convention    May    19-22,    1919,    Hotel    Sherman, 

Clncago. 
International   Railway   General   Foremen's   Association. — William   Hall, 

1061    W.    Wabasha    Ave,,    Winona,   Minn.      Convention    September   25. 

Hotel    Sherman,    Chicago. 
Master    Boilermakers"    Association.— Harry    D.    Vouglit.    95    Liberty    St., 

New  York.      Convention   May  26-39,   Hotel    Sherman,  Chicago. 
Master  Car  Builders"  Association. — V.  R.   Hawthorne,  746  Transportation 

Bldg.,    Chicago.      Convention.   June    18-21,   Atlantic   City,    N.   J. 
Master  Car  and  Locomotive  Painters'  Association  of  U.  S.  and  Canad\. 

—A.  P.  Dane,   B.  ft  M..  Reading.  Mass. 
Niagara   Frontier   Car    Men's    Association. — George   A.    J.    Hochgrehe,  623 

Brisbane     Bldg.,     Bi'ffalo.     N.     Y.^ — Meetings,     third     Wednesday     in 

month.    Statler   Hotel.    Buffalo.    N.    Y. 
Railway    Storekeepers'    Association. — J.    P.    Murphy,    Box    C,    Collinwood, 

Ohio. 
Traveling    Engineers'   Association. — W.    O.   Thompson,    N.    Y.    C.    R.    R., 

CHveland,   Ohio. 


Canadian  . . . 
Central    ._ 

Cincinnati  .  . 
New  England 
New  York  .  . 
Pittsburgh  . . 
St.  Louis    . . . 

Western    • . . . 


RAILROAD    CLUB    MEETINGS 


Next 
MeetinK 


Apr.  8 

May  9 

May  13 

Apr.  8 

Apr.  18 

Apr.  24 

Apr.  11 

Apr.  21 


Title  of  Paper 


Car    Trucks     

Railroad     Power    Plants... 

Fuel     Conservation     

Track     Maintenance     

Address  by   W.   T.   Tyler.. 


Proper     Loading     and     Handling     of 
Stock. — Election    of    Officers 


W.  J,  Hyman . 
William  Olsen 
D.    E.    Dick 


W.    J.    Embree. 


Secretary 


James  Powell  . . , . 
H.    D.    Vought... 

H.     Boutet 

W.  E.  Cade,  Jr.. 
H.  D.  Vought.... 
J.   D.  Conway. . . . 


Address 


P.   O.   Box  7,   St.   E^mbert,  Que. 

95   Liberty    Street.   New  York. 

ini    Carew   Building,   Cincinnati,   O. 

c^SS    Atlantic   Ave.,    Boston,   Mass. 

95    Lihertv   Street.    New   York. 

515    Grandview    Ave.,    Pittsburgh,    Pa. 


B.   W.  Frauenthal  Union   Station,   St.   Louis,  Mo. 

A.  F.  Stuebing.  ,,   750    Transportation    Bldg.,    Chicago. 
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PERSONAL    MENTION        ; 


GENERAL 

H.  P.  Anderson,  superintendent  of  motive  power  of  the 
Missouri,  Kansas  &  Texas,  at  Parsons,  Kan.,  has  been  ap- 
pointed mechanical  superintendent  of  the  Missouri,  Kansas 
&  Texas  and  affiliated  lines,  with  office  at  Denison,  Tex. 

M.  K.  Barnum,  assistant  to  general  superintendent  main- 
tenance of  equipment  of  the  Baltimore  &  Ohio,  with  office  at 
Baltimore,  Md.,  has  been  appointed  mechanical  engineer  for 
the  corporation. 

C.  J.  BoDEMER,  division  master  mechanic  of  the  Louisville 
&  Nashville,  with  office  at  Albany,  Ala.,  has  been  appointed 
assistant  superintendent  of  machinery,  with  headquarters  at 
Louisville,  Ky.,  succeeding  Millard  F.  Cox,  resigned  to  en- 
gage in  other  business. 

E.  W.  Pratt,  assistant  superintendent  of  the  motive  power 
and  car  departments  of  the  Chicago  &  North  Western,  with 
headquarters  at  Chicago,  retired  from  active  sers^ice  on  March 
1,  and  was  granted  an 
extended  leave  of  ab- 
sence. Although  only  50 
years  of  age,  }ilr.  Pratt 
has  served  the  Chicago 
&  North  Western  for 
nearly  30  years,  start- 
ing as  a  message  boy 
and  telegraph  student 
when  14  years  old,  then 
working  in  the  en- 
gineering department 
and  on  construction 
work  to  earn  money  to 
enable  him  to  complete 
a  course  of  mechanical 
engineering  at  Lehigh 
University,     where     he 

also      specialized       in  ^   ^    Pratt 

chemistry     and     metal- 
lurgy.       Having     had 

practical  work  in  both  civil  and  mechanical  engineering,  Mr. 
Pratt  specialized  in  electrical  engineering  for  one  year  with 
the  Western  Electric  Company  of  Chicago,  and  again  entered 
the  employ  of  the  Chicago  &  North  Western  as  general  air 
brake  inspector  and  instructor,  being  promoted  successively 
to  enginehouse  foreman,  general  foreman,  master  mechanic 
and  assistant  superintendent  of  the  motive  power  and  car 
departments,  in  which  latter  capacity  he  has  remained  ten 
years.  Mr.  Pratt  has  been  active  in  railway  association  work, 
having  been  president  of  the  Western  Railway  Club,  Chicago, 
in  1914-15;  president  of  the  American  Railway  Master  Me- 
chanics' Association  in  1915-16  and  president  of  the  Inter- 
national Railway  Fuel  Association  in  1917-18. 

R.  W.  Burnett,  superintendent  motive  power  of  the 
Missouri,  Kansas  &  Texas  of  Texas  at  Denison,  Texas,  has 
been  appointed  assistant  mechanical  superintendent  of  the 
Missouri,  Kansas  &  Texas  and  affiliated  roads,  with  office 
at  Denison. 

E.  B.  Hall,  assistant  superintendent  of  the  Wisconsin 
division  of  the  Chicago  &  North  Western,  with  headquarters 
at  Milwaukee,  has  been  appointed  assistant  superintendent  of 
the  motive  power  and  car  departments  of  the  road,  with 
headquarters  at  Chicago,  to  succeed  E.  W.  Pratt,  who  is  on 
leave  of  absence. 


W.  H.  M.'iDDOCKS  has  been  appointed  mechanical  engineer 
of  the  Missouri,  Kansas  &  Texas  and  affiliated  roads,  with 
office  at  Parsons,  Kan. 

T.  O.  Sechrist,  general  master  mechanic  of  the  Louisville 
&  Nashville,  with  office  at  Louisville,  Ky.,  has  been  appointed 
assistant  superintendent  of  machinery  and  the  position  of 
general  master  mechanic  has  been  abolished. 


MASTER 


MECHANICS    AND    ROAD 
OF    ENGINES 


FOKEVIEN 


C.    L.    Bunch 


G.  H.  Berry  has  been  appointed  master  mechanic  of  the 
Knoxville  and  Atlanta  divisions  of  the  Louisville  &  Nash- 
ville, with  headquarters  at  Etowah,  Tenn.,  succeeding  W.  E. 
Hunter. 

Clyde  L.  Bunch,  whose  appointment  as  master  mechanic 
of  tlie  Southern  Railway,  with  headquarters  at  Sheffield,  Ala., 
was  announced  in  these  columns  last  month,  was  born  in 
Wake  county,  N.  C, 
on  February  14,  1878, 
and  received  a  high 
school  education.  In 
the  summer  of  1902  he 
entered  the  employ  of 
the  Richmond,  Fred- 
ericksburg &  Potomac 
as  a  machinist  at  Rich- 
mond, Va.,  resigning  in 
the  summer  of  1904  to 
accept  a  similar  posi- 
tion with  the  Chesa- 
peake &  Ohio.  On 
March  1,  1905,  he  went 
to  the  Southern  Rail- 
way as  a  machinist  in 
the  Spencer,  N.  C, 
shops,  was  promoted  to 
gang  foreman  there  in 
April,     1909,     erecting 

shop  foreman  on  October  1,  1909,  and  since  January  1,  191J,. 
until  he  was  appointed  master  mechanic,  acted  as  shop  su- 
perintendent at  Spencer. 

W.  E.  Hunter,  master  mechanic  of  the  Knoxville  and  At- 
lanta divisions  of  the  Louisville  &  Nashville,  at  Etowah, 
Tenn.,  has  been  transferred  to  the  Cincinnati  Terminals  and! 
Kentucky  division,  with  office  at  Covington,  Ky.,  succeed- 
ing C.  W.  Mathews. 

C.  W.  Mathews,  master  mechanic  of  the  Cincinnati  Ter- 
minals and  Kentucky  division  of  the  Louisville  &  Nashville, 
with  office  at  Covington,  K)'.,  has  been  transferred  to  the 
Albany  (Ala.)  shops,  succeeding  C.  J.  Bodemer,  assigned 
to  other  duties. 

CAR  DEPARTMENT 

Richard  W.  Moore,  general  car  foreman  on  the  Canadian) 
National  at  Cochrane,  Ont.,  has  been  promoted  to  district 
car  foreman,  with  headquarters  at  Saskatoon,  Sask.  He  was 
born  at  Listowel,  Ont.,  on  October  20.  1882,  and  received 
his  education  in  the  Brandon  high  school  of  that  place.  He 
entered  railway  service  in  July,  1906,  as  a  car  repairer  on 
the  Grand  Trunk  Pacific,  which  position  he  held  for  two- 
vears  when  he  was  promoted  to  car  foreman,  serving  in  that 
capacity  for  nine  years  at  Melville,  Sask..  Rivers,  Man.,  and 
Fort  William,  Ont.  When  the  National  Transcontinental 
was  taken  over  by  the  Canadian  government,  Mr.  Moore 
was  transferred  to  that  road  as  car  foreman.  In  November, 
1917,  he  was  appointed  general  car  foreman,  with  headquar- 
ters at  Cochrane,  Ont.,  which  position  he  held  until  his 
recent  appointment  as  district  car  foreman  of  the  Canadian 
National,  with  headquarters  at  Saskatoon. 
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PURCHASING    AND    STOREKEEPING 

J.  M.  Velasco,  local  purchasing  agent  of  the  National 
Railways  of  Mexico,  at  New  York,  has  been  appointed  as- 
sistant to  the  general  purchasing  agent,  with  office  at  Mexico 
City,  Mex.,  and  F.  P.  de  Hoyos,  general  agent  of  the  traffic 
department,  at  New  York,  is  now  also  local  purchasing  agent, 
with  office  at  New  York. 

A.  E.  Cox,  whose  appointment  as  general  steorkeeper  of 
the  Canadian  National,  Western  Lines,  with  headquarters  at 
Winnipeg,  Man.,  was  announced  in  the  Railway  Mechanical 

Engineer  last  month, 
was  born  at  Hud- 
dersfield,  E  n  g  .  ,  in 
1S63,  and  received  his 
education  in  private 
schools  at  Hamburg, 
Germany,  and  college 
at  Huddersfield.  Mr. 
Cox  first  entered  rail- 
way service  in  1883  as 
^  "^^^  timekeeper  on  the  Ca- 

^^^^BpSt'  nadian  Pacific  Western 

^^^^^^  division,     with     head- 

l|HH|^  ""  ^      ^  i-iuarters  at  Moose  Jaw, 

'  ■ '  ''  1^  Sask.,    which    position 

he  held  for  four  years, 
when  he  was  appointed 
chief  clerk  in  the  stores 
department  of  the  Man- 
A.  E.  Cox  itoba   &   Northwestern. 

In  1893  he  was  ap- 
pointed storekeeper  when  the  Manitoba  &  Northwestern  was 
absorbed  by  the  Canadian  Pacific,  and  the  following  two 
years  was  assistant  to  the  superintendent  of  construction  of 
the  Ontario  and  Rainy  River  section  of  the  Canadian  North- 
em.  Since  1912  he  was  storekeeper  of  that  road,  until  his 
recent  appointment  on  the  Canadian  National. 

George  W.  Snyder  has  been  appointed  general  store- 
keeper of  the  Pennsylvania  Railroad,  eastern  lines,  with 
headquarters  at  Philadelphia,   Pa.     Mr.    Snyder  was   born 

at  Pottsville,  Pa.,  on 
January  9,  1866,  and 
was  educated  in  the 
public  schools  of  Potts- 
ville and  at  Lehigh 
University.  Mr.  Snyder 
began  railway  work 
with  the  Pennsylvania 
Railroad  on  November 
1,  1884,  as  rodman  on 
the  Renovo  division. 
He  was  appointed  as- 
sistant supervisor  of 
the  same  division  on 
January  1,  1886,  and 
in  .August.  1890,  was 
promoted  to  supervisor. 
On  June  10,  1897,  he 
was  appointed  super- 
G.  w.  Snyder  visor  On  the  Northern 

Central  at  Baltimore, 
and  three  years  later  was  transferred  to  the  Altoona  vard. 
He  was  promoted  to  division  engineer  of  the  Monongahela 
division  in  January,  1901,  and  in  June,  1903,  was  trans- 
ferred to  the  Pittsburgh  division.  On  April  1,  1907,  he  was 
appointed  principal  assistant  engineer  of  the  Western  Penn- 
sylvania division;  in  October,  1917,  he  was  made  assistant 
engineer,  maintenance  of  way,  in  charge  of  bridges  and 
structures,  and  served  in  that  position  until  his  recent  ap- 
pointment as  general  storekeeper. 


J.  J.  Haigh  has  been  appointed  assistant  district  manager 
of  sales  for  the  Chicago  Pneumatic  Tool  Company,  with 
headquarters  at  175  First  street,  San  Francisco,  Cal. 

Nelson  B.  Gadch  has  been  appointed  district  manager  of 
sales  for  the  Chicago  Pneumatic  Tool  Company,  with  head- 
cjuarters  in  the  Metropolitan  Bank  building,  Minneapolis, 
Minn. 

The  A.  Gilbert  &  Sons  Brass  Foundn,-  Company,  St.  Louis, 
Mo.,  recently  installed  a  complete  chemical  laboratory  at  its 
plant  and  all  products  are  now  made  under  chemical  super- 
vision. 

Fred  H.  Waldron,  Minneapolis  representative  of  the  Chi- 
cago Pneumatic  Tool  Company,  has  been  appointed  manager 
of  the  pneumatic  tool  sales  division,  to  succeed  J.  D.  Osgood, 
who  has  resigned. 

The  Dearborn  Chemical  Company,  Chicago,  announces  the 
opening  of  offices  in  the  Commerce  Trust  building,  Kansas 
City,  Mo.  E.  M.  Massen  and  W.  H.  Fairlamb  will  make 
their  headquarters  at  that  office. 

John  W.  Foyle,  vice-president  of  the  Gustin-Bacon  Manu- 
facturing Company,  Kansas  City,  Mo.,  who  has  been  a  major 
in  the  L^nited  States  Army,  has  been  released  from  service 
and  has  returned  to  his  duties  with  his  company. 

Frank  G.  Wallace,  vice-president  of  the  Canadian  Locomo- 
tive Company,  has  been  elected  president  to  succeed  the  late 
Dr.  J.  J.  Harty,  who  died  in  London  on  February  23.  J.  L. 
Whiting  succeeds  Mr.  Wallace  as  vice-president. 

Clyde  P.  Benning,  service  manager  of  Mudge  &  Company, 
Chicago,  has  been  appointed  assistant  general  manager  with 
headquarters  at  Chicago,  in  which  position  he  will  assist  the 
railroad  companies  in  developing  motor  car  organizations. 

J.  E.  Slimp,  who  has  for  many  years  been  connected  with 
the  sales  department  of  the  Ohio  Brass  Company,  Mansfield, 
Ohio,  has  resigned  to  become  associated  with  H.  C.  Dodge, 
of  Boston,  who  is  at  the  head  of  several  manufacturing  com- 
panies in  New  England. 

J.  L  Edwards  has  been  appointed  manager  of  the  rock 
drill  sales  division  of  the  Chicago  Pneumatic  Tool  Company, 
succeeding  K.  Eklund,  who  has  been  appointed  special  for- 
eign representative,  and  who  will  leave  shortly  for  Europe  in 
the  interest  of  that  company. 

J.  A.  Farris,  who  has  been  connected  with  the  Whiting 
Foundry  Equipment  Company,  at  Chicago,  as  crane  engineer 
in  the  engineering  department  for  the  past  10  years,  has 
entered  the  employ  of  Scully- Jones  &  Co.,  at  Chicago,  as 
special  sales  engineer  on  cranes. 

The  controlling  interest  of  the  Carroll  Foundry  &  IVIachine 
Company,  Bucyrus,  Ohio,  manufacturers  of  locomotive  cranes, 
has  been  purchased  by  Cleveland  interests,  and  a  temporary 
organization  has  been  perfected  which  will  be  taken  over 
later  when  the  company  is  reorganized. 

C.  E.  Hague,  formerly  production  engineer  of  the  Mid- 
West  Engine  Company,  Indianapolis,  Ind.,  has  been  ap- 
pointed sales  manager  of  the  American  Steam  Conveyor 
Corporation,  Chicago,  manufacturers  of  the  American  steam 
ash  conveyor  and  other  ash  handling  equipment. 

Lieutenant  Sherman  C.  Ani.sdcn,  formerly  connected  w'ith 
Mudge  &  Co.,  Chicago,  has  been  appointed  assistant  to  the 
president,  in  which  position  he  will  have  charge  of  publicity, 
special  sales  plans,  and  investigations.     Upon  his  honorable 
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release  from  the  sen'ice  he  returned  to  Mudge  &  Co.  to  be- 
come assistant  to  the  president. 

The  Chicago  Pneumatic  Tool  Company  announces  the  re- 
moval of  its  Boston,  Mass.,  office  to  182  High  street.  F.  F. 
Eggleston,  district  manager  of  sales,  will  represent  the  com- 
pany in  that  territory.  The  company  also  announces  the 
opening  of  offices  and  warehouses  at  Tulsa,  Okla. 

Malcolm  L.  Maclean,  formerly  manager  of  sales,  miscel- 
laneous department,  of  the  American  Steel  Foundries,  with 
headcjuarters  at  Chicago,  and  until  recently  a  major  in  the 
infantry,  has  been  appointed  manager  of  sales  of  the  Du- 
quesne  Steel  Foundr)-  Company,  at  Pittsburgh,  Pa. 

Jean  K.  Vanatta,  mechanical  engineer  of  Mudge  &  Com- 
pany at  Chicago,  has  been  appointed  service  manager,  in 
which  capacity  he  will  have  charge  of  the  company's  service 
engineers,  who  are  working  with  the  motor  car  men  on  the 
various  railroads  throughout  the  country,  as  well  as  the  de- 
veloping of  the  service  idea. 

The  Bridgeford  Machine  Tool  Works  and  the  Betts  Ma- 
chine Company  of  Rochester,  N.  Y.,  announce  the  opening  of 
joint  branch  offices  in  New  York  and  Chicago.  The  New 
York  office  is  located  at  SO  Church  street,  in  charge  of  F.  C. 
Severin,  and  the  Chicago  office  is  at  549  Washington  boule- 
vard, in  charge  of  A.  W.  Van  Buren. 

General  Guy  E.  Tripp,  chairman  of  the  board  of  directors 
of  the  Westinghouse  Electric  &  Manufacturing  Company, 
was  recently  decorated  with  the  United  States  government 
distinguished  war  service  medal,  which  was  awarded  him  for 
his  work  in  systematizing  methods  and  practices  in  industries 
producing  ordnance  material  for  the  army. 

A.  N.  Willsie  has  resigned  from  the  Chicago,  Burlington  & 
Quincy,  with  which  company  he  has  t)een  connected  for  the 
past  29  years,  to  accept  the  position  of  district  engineer  of 
the  Locomotive  Stoker 
Company,  with  head- 
quarters at  Chicago. 
Mr.  Willsie  was  bom 
in  Galesburg,  111., 
where  he  received  his 
primary  school  educa- 
tion. He  entered  the 
service  of  the  Burling- 
ton on  April  20,  1S80, 
as  an  errand  boy  in  the 
master  mechanic's  of- 
fice, and  later  filled  the 
position  of  chief  clerk 
to  the  master  mechanic 
in  the  same  office.  In 
1890  he  became  a  lo- 
comotive fireman,  and 
then  was  engineman  for 
six  years  when  he  l>e- 
came  road   foreman  of 

engines,  from  which  position  he  was  promoted  to  division 
ma.ster  mechanic  at  Brookfield,  Mo.,  Aurora,  111.,  and  Omaha, 
Neb.  Mr.  Willsie  left  the  mechanical  department  to  take 
the  position  of  division  superintendent  in  the  operating  de- 
partment, and  for  two  years  filled  this  position  at  St.  Joseph, 
Mo.,  and  three  years  at  Hannibal,  Mo.  Since  June,  1912, 
Mr.  Willsie  has  been  permanent  chairman  of  the  fuel 
economy  committee  and  superintendent  of  fuel  economy  of 
the  Burlington,  with  headquarters  in  Chicago,  reporting 
direct  to  the  general  superintendent  of  motive  power,  and 
vice-president  in  charge  of  operation. 

Edwin  Besuden  has  been  appointed  eastern  district  man- 
ager of  the  railway  department  of  the  Chicago  Varnish  Com- 
peny,  in  charge  of  steam  and  electric  railwav  sales.     His 
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headquarters  are  at  50  Church  street,  New  York.  Mr.  Be- 
suden was  formerly  sales  manager  of  the  Jewett  Car  Com- 
pany and  was  connected  with  that  company  for  16  years. 

The  Pollak  Steel  Company  announces  that  the  G.  F.  Cotter 
Suppl)-  Company,  Houston,  Texas,  will  represent  it  as  South- 
western sales  representative.  They  will  endeavor  to  sell  the 
products,  consisting  of  forgings  of  all  kinds,  axles,  locomo- 
tive parts,  as  well  as  the  Pollak  special  heat  treated  products. 
This  covers  the  material  produced  both  at  the  Cincinnati  as 
well  as  the  Chicago  works. 

The  Universal  Car  Seal  &  Appliance  Company,  Lyon 
Block.  Albany,  N.  Y.,  has  recently  been  reorganized  and  has 
changed  its  name  to  the  Universal  Seal  Corporation.  It  has 
moved  its  offices  and  manufacturing  headquarters  to  270-276 
Hudson  avenue,  Albany,  N.  Y.  The  new  officers  are  as  fol- 
lows: C.  R.  Martineau,  president;  Gardner  C.  Leonard,  vice- 
president;  Edward  J.  Fitzsimmons,  Jr.,  treasurer;  William 
C.  Martineau,  secretary. 

John  B.  Canfield,  who  since  March  1  has  been  associated 
with  the  Harley  Company  of  Springfield,  Mass.,  as  special 
representative  and  counsel,  commenced  work  in  mechanical 
lines  with  the  Boston 
&  Albany,  at  Boston, 
Mass.,  in  1885,  as  ma- 
chinist apprentice.  He 
continued  with  the  rail- 
road as  foreman  ma- 
chine shop,  general 
foreman  locomotive  de- 
partment and  master 
mechanic  of  the  Albany 
and  Boston  divisions, 
severing  his  connection 
with  railroad  work  in 
1916,  after  a  continu- 
ous service  of  30  years. 
In  1906,  while  in  the 
railroad  service  as  mas- 
ter mechanic  at  Boston, 
Mass.,  Mr.  Canfield 
enrolled  as  a  law 
student    in   the   Boston 

Evening  Institute,  now  the  Northeastern  College  of  Law, 
graduating  in  June,  1910,  with  the  degree  of  LL.B.,  and  was 
admitted  to  the  Massachusetts  bar  September  23,  1910.  At 
the  time  of  his  coming  to  the  Harley  Company,  he  was 
actively  engaged  in  the  practice  of  his  profession  at  Spring- 
field, Mass.  During  the  war  he  served  as  major  of  engineers, 
and  was  commanding  officer  of  the  Sixth  Battalion,  21st 
Engineers,  being  honorably  discharged  in  January  of  this 
year. 

Arthur  F.  Braid  has  been  appointed  sales  manager  of  the 
metal  and  alloy  department  of  the  Metal  &  Thermit  Corpora- 
tion, New  York.  Mr.  Braid  went  to  the  company  seven 
years  ago  as  a  traveling  salesman,  and  after  a  few  years 
of  service  in  this  capacity  was  appointed  assistant  superin- 
tendent of  tlie  Jersey  City  plant,  in  charge  of  the  manufac- 
ture of  carbonfree  metals  and  alloys.  When  the  United 
States  entered  the  war,  he  assumed  active  charge  of  metal 
sales  at  the  New  York  office  of  the  company. 

C.  W.  Johnson  has  been  appointed  assistant  manager  of 
works  of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany. After  graduating  from  Ohio  State  University,  Mr. 
Johnson  entered  the  employ  of  the  Steel  Motor  Company  of 
Johnstown,  Pa.  A  year  later  he  became  associated  with  the 
Buliock  Electric  Company,  of  Cincinnati,  Ohio,  and  in  1904 
was  made  superintendent  of  Allis-Chalmers-Bullock,  Ltd., 
of  Montreal,  Can.  In  1907  he  entered  the  employ  of  the 
Westinghouse  company,  being  appointed  chief  inspector  of 
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works,  in  which  capacity  he  served  until  his  recent  appoint- 
ment. 

George  K.  Heyer  is  the  new  assistant  teleplione  sales  man- 
ager of  the  Western  Electric  Company,  having  been  advanced 
from  the  position  of  railway  sales  engineer.  He  has  been 
an  employee  of  the  company  since  1902,  and  always  has  been 
in  New  York.  He  will  remain  there  as  his  headquarters  will 
be  at  195  Broadway.  E.  V.  Adams  succeeds  G.  K.  Heyer  as 
railway  sales  engineer.  He  has  been  a  Western  Electric  man 
since  1910,  when  he  began  in  the  railway  sales  department  of 
the  Chicago  house.  He  was  transferred  to  St.  Louis  in  1912, 
and  the  following  year  went  to  New  York,  where  his  head- 
quarters will  remain. 

P.  Harvey  Middleton,  executive  assistant  of  the  Railway 
Business  Association,  was  invited  by  Senor  M.  Muiioz, 
general  superintendent  of  the  Mexican  National  Railway  Ad- 
ministration, during  his  visit  to  New  Y'ork  recently,  to  make 
a  trip  with  him  over  all  the  lines  under  the  control  of  the 
Carranza  government.  Mr.  Middleton  has  accepted  the  in- 
vitation and  will  leave  for  Mexico  shortly.  He  will  be  met 
at  Laredo,  Texas,  by  Senor  Munoz  and  will  visit  all  points 
of  interest,  including  the  steel  mills  and  railway  machine 
shops.  Mr.  Middleton  speaks  Spanish,  which  will  aid  him 
greatly  in  his  investigations. 

Wilson  W.  Butler,  whose  appointment  as  president  of  the 
Canadian  Car  &  Foundry  Company,  Ltd.,  the  Canadian  Steel 
Foundries,  Ltd.,  and  the  Pratt  &  Letchworth  Company,  Ltd., 

Canada,  was  a  n- 
nounced  in  the  Railway 
Mechanical  Engineer 
last  month,  was  born  at 
Danville,  Ohio,  on  De- 
cember 9,  1862,  and  re- 
ceived his  early  educa- 
tion in  the  Danville 
Select  School.  Mr.  But- 
ler began  his  business 
career  with  the  John 
Shillito  Company,  at 
Cincinnati,  Ohio,  and 
later  was  appointed 
western  manager  of  the 
Sterlingworth  Railroad 
Supply  Company,  at 
Chicago.  Subsequent 
to  his  appointment  as 
president  of  the  Cana- 
dian Car  &  Foundry 
Company,  Mr.  Butler  served  as  western  sales  agent  of  the 
American  Car  &  Foundry  Company,  at  Chicago;  second  vice- 
president  and  director  of  the  Simplex  Railway  Appliance 
Company,  at  New  York,  and  second  vice-presicient  and  di- 
rector of  the  American  Steel  Foundries,  at  New  York.  In 
1901,  as  vice-president  and  director  of  the  Simplex  Railway 
Appliance  Company,  he  established  the  manufacturing  plant 
of  that  company  in  Montreal,  Que.  He  was  also  vice-presi- 
dent and  director  of  the  Dominion  Steel  Car  Company,  near 
Montreal,  where  the  first  steel  car  manufactured  in  Canada 
was  built.  Mr.  Butler  was  instrumental  in  the  organization 
of  the  Canadian  Car  &  Foundn,'  Company,  Ltd.,  composed  of 
the  Dominion  Car  &  Foundry  Company,  the  Canada  Car 
Company  and  the  Rhodes  Curry  Company.  Since  shortly 
after  the  beginning  of  the  war,  the  plants  of  the  companies  of 
which  Mr.  Butler  is  president  have  been  engaged  in  the 
production  of  steel,  and  the  forging  and  machining  of  shells, 
for  the  American,  British  and  Russian  governments.  Mr. 
Butler  succeeds  Senator  N.  Curry,  who  has  retired  from 
the  presidency  of  the  companies,  and  now  holds  the  position 
of  chairman  of  the  board  of  directors. 
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Samuel  T.  Fulton,  vice-president  of  the  Railway  Steel 
Spring  Company,  died  in  New  York  on  March  29,  at  the  age 
of  52  years.  He  was  born  in  Topeka,  Kan.,  and  spent  many 
years  in  railroad  service  in  the  west,  Ijecoming  assistant  to  the 
jjresident  of  the  Chicago,  Rock  Island  &  Pacific  in  1904. 
In  1909  he  became  associated  with  the  spring  corporation. 

Lieut.-Colonel  Merril  G.  Baker  has  been  elected  president 
of  the  American  International  Steel  Corporation,  effective 
April  1.  Colonel  Baker  was  formerly  assistant  manager  of 
sales  of  the  Cambria  Steel  Company  and  has  been  for  many 
years  one  of  J.  Leonard  Replogle's  right  hand  men.  He 
succeeds  the  late  Edward  M.  Hagar,  who  died  over  a  year 
ago.  The  American  International  Steel  Corporation  is  the 
steel  exporting  subsidian,-  of  the  American  International 
Corporation. 

At  tlie  annual  meeting  of  the  stockholders  of  the  Westing- 
house  Air  Brake  Company,  held  March  31  at  the  general 
office  of  the  company  in  Wilmerding,  Pa.,  A.  L.  Humphrey, 
who  has  been  vice-president  and  general  manager  of  the 
company  since  1909,  was  elected  president,  succeeding  John 
F.  Miller.  This  action  was  taken  at  the  solicitation  of  Mr. 
Miller,  who  after  a  service  of  30  years,  during  which  period 
he  rose  from  the  position  of  real  estate  agent  for  the  company 
to  its  iiighest  executive  office,  is  desirous  of  being  relieved  of 
some  of  the  active  duties  in  the  management  of  the  air  brake 
interests.  He  will  remain,  however,  a  member  of  the  Ijoard 
of  directors  and  hold  the  position  of  vice-chairman  of  the 
board,  with  H.  H.  Westinghouse  as  chairman. 

The  Onondaga  Steel  Company,  Inc.,  Syracuse,  N.  Y.,  an- 
nounces the  addition  to  its  board  of  directors  of  Morton  D. 
Whitford,  treasurer  of  the  Semet-Solvay  Company,  and 
Charles  H.  Canfield,  general  auditor  of  the  Onondaga  Steel 
Company.  The  company  is  planning  to  remove  its  offices 
and  remaining  furnace  and  melting  equipment  this  spring 
from  its  original  plant  in  Syracuse  to  a  large  tract  of  land 
it  recently  acquired  at  Eastwood  on  the  outskirts  of  Syracuse, 
and  plans  have  been  made  for  the  immediate  construction  of 
a  large  temporary  office  building  and  an  addition  to  the  main 
building,  40  ft.  by  40  ft.,  which  will  house  the  blacksmith 
sliop  and  the  small  hammer  shop. 

W.  J.  Austin,  general  manager  of  The  Austin  Company, 
industrial  engineers  and  builders,  Cleveland,  Ohio,  has  just 
returned  from  a  three-months'  trip  to  France,  Belgium  and 
England.  Mr.  Austin,  in  company  with  J.  K.  Gannett,  ex- 
port sales  manager  of  the  .\ustin  Company,  sa  iled  from  New 
York  City  on  Deceml^cr  5.  The  party  which  included  Alvin 
T.  Fuller,  member  of  Congress  from  New  England,  were  for 
a  time  the  guests  of  the  British  government  and  were  taken 
on  a  thousand-mile  trip  over  the  battlefields.  The  13  build- 
ings which  were  erected  b)-  the  American  forces  for  the  U.  S. 
Army  Transport  Service,  under  the  Austin  Company's  super- 
vision, were  inspected  by  the  party.  The  first  building  was 
erected  at  St.  Nazaire  by  the  17th  Engineers  in  December, 
1917,  and  the  remaining  Ijuildings  were  erected  at  Vemeuil. 

H.  A.  Jackson,  president  of  the  Cliicago  Pneumatic  Tool 
Company,  Chicago,  returned  Februan,'  i9  from  England, 
where  he  has  been  inspecting  the  foreign  plants  of  tlie  cor- 
poration. The  Consolidated  Pneumatic  Tool  Company, 
Ltd.,  and  the  Pneumatic  Tool  Company  (respectively  the 
selling  agency  and  the  manufacturing' corporation),' sub- 
sidiaries of  the  Chicago  Pneumatic  Tool  Company  in  Eng- 
land, were  found  to  be  in  excellent  condition.  During  the 
war  the  company  made  some  profit  manufacturing  bayonets 
for  the  British  government  w^hile  carrying  on  its  regular  tool 
business  to  capacity.  News  of  the  d'-sposition  of  The  Inter- 
national Compressed  .\ir  &  Electric  Companv  of  Berlin.  Ger- 
many, wliich  the  Chicago  Pneumatic  Tool  Company  owns, 
has  not  yet  been  received,  although  Mr.  Jackson  has  beeii 
striving  for  a  year  to  get  word  of  this  property. 
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Time  Zones. — A  large  calendar  and  wall  map  of  the 
United  States  and  the  greater  part  of  Canada,  28  in.  by  40 
in.,  is  being  issued  by  the  Metal  &  Thermit  Corporation,  New 
York,  the  map  showing  the  new  railroad  time  zones  in  the 
United  States,  which  went  into  effect  on  January  1,  1919. 

Welding. — Two  small  folders  have  been  issued  by  the 
Air  Reduction  Sales  Company,  New  York,  showing  benefits 
derived  from  the  use  of  tlieir  products  and  methods,  one  illus- 
trating the  results  of  repairing  a  badly  damaged  locomotive 
cylinder  by  Airco  methods,  and  the  other  showing  the  Airco 
process  of  building  up  worn  frogs. 

Roller  Bearings. — The  distinctive  features,  together 
with  price  lists  for  the  different  sizes  of  its  type  "C"  roller 
bearings,  w-hich  are  recommended  for  use  under  conditions  of 
medium  loads  at  medium  speeds,  such  as  inspection  cars, 
baggage  trucks,  etc..  are  set  forth  in  bulletin  No.  1004,  issued 
bythe  American  Roller  Bearing  Company,  Pittsburgh,  Pa. 

Overhe.=\d  Caeryinc  Systems. — Catalogue  50,  issued  by 
the  Cobum  Trolley  Track  Manufacturing  Company,  Hol- 
yoke,  Mass.,  manufacturers  of  overhead  carr)'ing  systems  for 
both  "round  trough"  and  Tbeam,  shows  price  lists,  illustra- 
tions, plans  and  dimension  drawings  of  overhead  carriers 
and  their  details.  The  catalogue  contains  56  pages,  83/2  in. 
by  11  in.  and  illustrates  a  number  of  actual  installations. 

Pipe  Threading  Machinery. — An  illustrated  catalogue 
of  pipe  threading  and  cutting  machines  and  pipe  and  nipple 
threading  machines  has  been  issued  by  the  Landis  Machine 
Company,  Inc.,  Waynesboro,  Pa.  The  catalogue  contains  a 
detailed  discussion  of  all  the  machines,  but  aims  principally 
to  set  forth  the  distinctive  features  of  the  Landis  die  and 
chaser  as  compared  with  other  types.  This  is  known  as 
catalogue  No.  25  and  copies  may  be  had  upon  request. 

Twist  Drills,  Reamers,  Etc. — A  machinists'  supply 
catalogue.  No.  91,  listing  carbon  and  high  speed  twist  drills 
and  reamers,  screw  and  drop  forged  wrenches,  spring  cotters 
and  kevs,  etc.,  has  been  issued  by  the  Whitman  &  Barnes 
Manufacturing  Company,  Akron,  Ohio.  The  catalogue  con- 
tains 183'pages  and  a  distinctive  feature  of  it  is  a  thumb 
inde.x  marked  to  show  the  products  listed  in  the  various  sec- 
tions, making  it  an  easy  matter  to  find  desired  information. 

Pumping  Machinery. — The  National  Transit  Company, 
Oil  City,  Pa.,  manufacturers  of  special  machinery'  to  meet 
the  requirements  of  pipe  line  companies,  have  begun  the 
manufacture  of  other  machinery  for  general  service,  including 
pumping  machinery,  gas  and  oil  engines,  which  together  with 
old  lines  are  illustrated  and  described  in  various  bulletins. 
These  have  been  bound  in  heav\'  manila  covers  in  such  a  way 
that  others  may  be  added  from  time  to  time  as  they  are  issued. 

Drills  and  REA3irERS. — The  Clark  Equipment  Company, 
Buchanan,  'Mich.,  lists  and  briefly  describes  all  of  the  stand- 
ard tools  comprising  the  Celfor  line  in  catalogue  No.  16. 
These  include  drilling  and  reaming  tools  of  various  kinds, 
drill  chucks,  drill  sockets,  lathe  tool  holders,  tool  bits,  flue 
cutters  and  drill  gages.  In  the  back  of  the  book  are  several 
pages  of  taljles  showing  feeds  and  speeds  for  Celfor  drills 
and  decimal  ec[uivalcnts  in  inches  of  millimeters  and  frac- 
tions of  an  inch. 

Slotting  Machines. — Latest  information  on  three  tj'pes 
of  Newton  slotting  machines  in  a  variety  of  sizes  is  given  by 
the  Ne\vton  Machine  Tool  Works,  Inc.,  Philadelphia,  Pa., 
in  catalogue  49-.\.  This  catalogue  also  contains  photographs 
and  brief  specifications  of  upright  generating  planers,  cold 


saw  cutting  off  machines,  locomotive  link  grinding  machines, 
horizontal  milling  machines,  vertical  milling  machines,  rotary 
planers,  keyseat  milling  machines  and  duplex  locomotive  rod 
boring  machines. 

Shop  Production. — "The  Missing  Link"  is  the  title 
of  a  16-page  booklet  issued  by  the  Gisholt  Machine  Com- 
pany, Madison,  Wis.,  explaining  the  principle  of  the  Periodo- 
graph  and  the  advantages  to  be  secured  from  its  installation. 
This  machine  was  developed  to  make  it  possible  to  secure 
an  accurate  record  of  the  time  actually  spent  in  producing,, 
and  the  time  lost  by  workmen  waiting  for  materials,  broken 
macliines,  lack  of  power,  and  other  causes  of  delay.  The- 
booklet  shows  several  cards  which  are  used  for  registering  the 
time  lost,  with  the  reasons,  and  a  chart  showing  the  record' 
of  a  machine  for  an  entire  year. 

Baldwin  Locomotives. — In  September,  1918,  the  Bald- 
w'in  Locomotive  Company  completed  the  erection  of  its  fifty- 
thousandth  locomotive,  which  is  the  subject  of  Record  No.  91. 
This  locomotive  is  one  of  a  group  of  12  built  for  the  Southern 
Railway  Company  and  is  of  the  Mallet  articulated  type  with 
2-8-8-2  wheel  arrangement.  The  booklet  gives  some  inter- 
esting facts  regarding  the  Southern  Railway  System  and  a 
brief  review  and  several  illustrations  of  motive  power  built 
by  the  Baldwin  Locomotive  Works  for  this  road,  in  addition 
to  a  description  of  tlie  1 2  Mallet  locomotives  represented, 
by  locomotive  No.  50,000.  It  also  contains  interesting  in- 
formation regarding  the  growth  of  the  locomotive  industry 
and  of  the  Baldwin  Locomotive  Company's  plants,  illus- 
trations showing  the  shop  in  which  the  first  Baldwin  loco- 
motives were  constructed  and  the  various  plants  in  operation- 
at  the  present  time. 

Perforated  Metals. — The  Hendrick  Manufacturing 
Company,  Carbondale,  Pa.,  manufacturers  of  perforated 
metals,  etc.,  has  issued  a  catalogue  of  127  pages  which  will 
be  found  useful  for  reference  purposes  to  the  user  of  per- 
forated metals.  Thirty-six  pages  are  devoted  to  repro- 
ductions of  standard  perforated  screen  plates  and  25  pages 
to  illustrations  of  manufactured  screens  for  various  purposes 
in  handling  coal,  cement,  ore,  etc.,  including  strainers  for 
locomotives  and  metal  spark  arresters  for  locomotive  front 
ends.  This  company  also  manufactures  elevator  buckets, 
conveyor  troughs  and  flights,  stacks,  tanks,  hoppers,  etc., 
which  are  also  listed  in  this  catalogue.  Of  special  value 
should  be  found  the  tables  showing  the  styles  and  sizes  of 
perforations  and  the  spaces  between  holes  and  maximum 
widths  and  gages  in  steel,  according  to  the  United  States 
standard  gage,  and  a  number  of  tables  of  weights,  measures, 
and  gages  for  coal  screens,  decimal  equivalents,  metric  con- 
version tables,  etc. 

Car  Heating  Devices. — The  Gold  Car  Heating  &  Light- 
ing Company,  New  York,  has  issued  circulars  describing  the 
construction  and  operation  of  car  heating  apparatus  which 
the  company  has  recently  developed.  These  are  a  vapor 
valve,  No.  1112,  designed  for  application  on  the  inside  of 
the  car;  packless  end  valve  No.  1126,  with  automatic  drip  in 
the  valve  itself;  packless  quick  opening  single  and  twin  sup- 
ply valves,  Nos.  1140  and  1145,  respectively,  which  open  and 
close  on  a  quarter  turn;  and  pop  valve  No.  11.37,  a  train  line- 
safety  valve  designed  to  prevent  the  blowing  off  of  the  steam 
hose  in  case  of  excess  pressure  and  also  successfully  used  as 
a  safety  valve  for  hot  water  circulating  systems.  Circulars 
have  also  been  issued  describing  other  Gold  devices,  includ- 
ing a  combination  gasket  tool  No.  1077,  for  use  in  applying 
and  removing  coupler  gaskets;  a  pressure  regulator  with  a 
large  steam  capacity  for  long  passenger  trains.  No.  1014; 
steam  hose  coupler.  No.  804-S,  with  oscillating  gasket;  and' 
steam  hose  coupler  gasket  G-4,  for  use  in  steam  hose  couplers, 
using  non-oscillating  gaskets. 
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OUR  CINCINNATI  OFFICE 

The  Simmons-Boardman  Publishing  Company,  publish- 
er of  the  Railway  Mechanical  Engineer,  has  opened  an 
office  in  the  First  National  Bank  Building,  Cincinnati,  Ohio. 
It  will  be  in  charge  of  R.  H.  Smith,  a  member  of  the  busi- 
ness staff  formerly  connected  with  our  Chicago  office,  who 
will  look  after  the  interests  of  the  Simmons-Boardman  pub- 
lications, including  the  Railway  Mechanical  Engineer,  Rail- 
way Age,  Railway  Maintenance  Engineer,  Railway  Signal 
Engineer,  Railway  Electrical  Engineer  and  the  Locomotive 
and  Car  Builders'  Dictionaries. 


Tender  Tanks  ^"^  °^  '^""^  Common  results  of  collision 
is  to  cause  the  tender  tank  to  slide  for- 

Need  Stronger  ^^,^^^  ^^  ^j^^  underframe,  demolishing 
Bracinis  j[-,g  ^^^  ^j^j  jj^  gome  cases  injuring  the 

enginemen.  While  such  accidents  are  not  of  frequent  occur- 
rence, it  is  important  that  every  precaution  should  be  taken 
to  prevent  personal  injuries  in  such  circumstances  and  for 
that  reason  it  would  seem  advisable  to  fasten  tender  tanks 
to  the  frame  in  a  manner  that  would  prevent  the  shifting  of 
the  tank,  at  least  in  so  far  as  it  can  be  avoided  in  minor 
collisions.  The  types  of  fastenings  generally  used  on  rec- 
tangular tanks  have  evidently  not  been  designed  with  that 
end  in  view,  but  are  intended  rather  to  withstand  only  the 
pressure  occasioned  by  the  shifting  of  water  resulting  from 
brake  applications.  The  weight  of  the  contents  of  a  large 
tender  when  fully  loaded  is  more  than  100,000  lb.  yet  this 
great  mass  is  often  secured  to  the  underframe  by  six  or  eight 
bolts  ^8-in-   in  diameter.     This  criticism  of  the  fastenings 


used  on  tenders  does  not  apply  with  equal  force  to  cylindrical 
tanks  as  they  are  usually  set  between  lieadblocks  which 
effectually  prevent  any  shifting.  On  tenders  with  rectangular 
tanks,  however,  increased  safety  could  no  doubt  be  secured 
by  the  use  of  heavier  braces  to  secure  the  tanks  to  the  under- 
frame or  by  forming  a  depression  in  the  underframe  into 
which  the  tank  could  be  set. 


Railroad 

Y.  M.  C.  A. 

Extension 


The  Railroad  Y.  M.  C.  A.  is  about  to 
enter  a  national  extension  movement 
that  promises  to  double  or  triple  its 
effectiveness  within  the  next  year. 
There  are  now  about  300  Railroad  Y.  M.  C.  A.'s  in  this 
country  and  Canada.  The  greater  part  of  their  energies  has 
been  devoted  to  looking  after  the  physical  needs  of  the  train- 
men; and  the  practical  results,  in  the  way  of  increased 
safety  and  more  efficient  operation,  are  recognized  by  hard- 
headed  railroad  officers  throughout  the  country.  Some  of 
the  associations  have  given  considerable  attention  to  the 
needs  of  shopmen  also,  and  not  a  few  of  them  have  been 
developed  into  community  centers.  The  Railroad  Y.  M. 
C.  A.  believes,  however,  that  it  has  a  duty  to  perform  for 
every  individual  on  the  railroads,  although  they  may  not 
be  able  to  use  the  buildings  in  the  same  way  as  do  the  men 
in  the  train  service.  There  is  a  big  field,  for  instance,  for 
educational  work  among  certain  classes  of  employees.  There 
is  real  need  in  many  places  for  an  Americanization  program. 
Many  believe  that  the  Railroad  Y.  M.  C.  A.,  with  its  physical 
experts,  can  be  a  strong  factor  in  helping  to  develop  system 
athletics  and  also  to  carry  on  a  more  extended  program  look- 
ing toward  the  physical  needs  of  the  individuals.  There 
are  many  other  phases  of  the  work  that  might  be  extended  to 
advantage. 

The  present  extension  movement  includes  a  membership 
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campaign  this  month  and  a  series  of  campaigns  during  the 
fall  in  order  thoroughly  to  organize  the  work  in  all  depart- 
ments for  the  next  year.  The  extension  movement  is  being 
verj'  carefully  planned,  and  one  interesting  development  is 
that  the  railroad  men,  themselves,  are  taking  the  most  ag- 
gressive part  in  promoting  it;  the  secretarial  staff  is  being 
used  largely  in  an  advisorv-  capacitj'.  The  importance  of 
this  development  in  the  success  of  tlie  movement  can  be 
readily  recognized  by  those  who  have  given  critical  atten- 
tion to  tlie  various  aspects  of  the  industrial  problem,  par- 
ticularly so  far  as  tliey  relate  to  the  so-called  welfare  work 
or  the  matter  of  relations  between  employers  and  employees. 


,  .  .        M  the  invitation  of  the  Inspection  and 

Inspecon  aod       ^^^^  g^^^.^^  ^^  ^^^  Railroad  Adminis- 

Test  Section  tration  about  60  representatives  of 
Draft  Gear  Tests  draft  gear  manufacturers,  railroad  men 
and  others  interested  in  the  draft  gear  subject,  witnessed  a 
series  of  unofficial  demonstrations  at  the  draft  gear  testing 
plant  of  the  T.  H.  S\-mington  Company,  Rochester,  N.  Y., 
in  which  was  set  forth  a  unique  method  of  recording  the 
action  of  draft  gears  under  impact  between  two  cars.  The 
purpose  of  the  demonstrations  was  to  give  all  those  interested 
an  opportunit)'  to  study  the  recording  apparatus  and  the 
methods  used  in  advance  of  the  official  tests  to  be  conducted 
by  the  Test  Section  on  practically  all  the  well-known  types 
of  draft  gears.  Aside  from  the  unique  method  of  graphically 
recording  the  action  of  the  gears  under  impact,  a  description 
of  which  appears  elsewhere  in  this  issue,  the  outstanding 
feature  of  the  demonstrations  was  the  spirit  of  fairness  and 
frankness  with  which  constructive  criticism  and  suggestions 
were  requested  and  received  by  those  in  charge  of  the  tests. 
The  series  of  tests  under  approximately  sers-ice  conditions, 
which  are  to  follow  the  public  demonstrations,  are  a  part 
of  a  program  in  which  complete  comparative  studies  of  the 
various  draft  gears  are  to  be  made.  The  work  so  far  outlined 
is  dealing  with  new  gears.  This,  however,  is  but  one  phase 
of  the  whole  draft  gear  problem.  What  is  required  in  service 
is  not  only  a  gear  possessing  the  nearest  approach  to  ideal 
characteristics," but  one  which  maintains  throughout  a  rea- 
sonable service  life  the  nearest  approach  to  ideal  character- 
istics. An  investigation  of  this  phase  of  the  subject  is  one 
requiring  a  large  amount  of  time  and  effort  over  a  period 
of  vears.  The  draft  gear  committee  of  the  Master  Car 
Builders'  Association,  which  is  co-operating  with  the  In- 
spection and  Test  Section,  has  been  and  is  investigating  this 
phase  of  the  subject,  and  it  seems  reasonable  to  expect  as 
the  result  of  the  efforts  of  the  two  co-operating  agencies  that 
results  of  great  value  eventually  will  be  obtained. 

The  Master  Car  Builders'  Association 
"'"''*  and  the  .American  Railway  Master  Me- 

Mechanical  chanics'  Association  will  tliis  year  meet 

Conventions  ^,  ^j^^  Mechanical  Section  of  the  Amer- 
ican Railroad  Association.  The  convention,  which  is  to  be 
held  at  .Atlantic  Cit\-  the  latter  part  of  June,  promises  to  be 
the  largest  and  most  successful  one  ever  held.  The  reports 
will  be  out  early  so  that  the  members  can  digest  them  before 
going  to  the  meetings.  The  Railroad  Administration  is  lend- 
ing its  full  aid  and  support  in  order  to  have  a  representative 
attendance.  The  exhibit  space,  although  it  has  been  greatly 
increased  over  that  required  in  the  record-breaking  year. 
1913,  promises  to  be  inadequate. 

The  mechanical  department  officers  and  foremen  should, 
of  course,  plan  to  take  full  advantage  of  this  convention 
which  has  been  discontinued  since  1916  because  of  the  war. 
On  the  other  hand,  they  must  recognize  that  they  are  on  trial 
and  that  thev  will  be  closelv  watched  not  onlv  bv  the  Rail- 


road Administration,  but  by  the  higher  executive  officers. 
They  have  a  real  opportunity  to  put  the  mechanical  associa- 
tion on  a  much  higher  plane  than  was  ever  thought  of  in 
the  past  because  it  will  now  be  possible  to  pass  on  its  recom- 
mendations to  the  American  Railroad  Association  and  to 
have  them  made  effective,  if  approved,  by  the  Railroad  Ad- 
ministration. Will  the  mechanical  department  officers  grasp 
this  opportunit)-  and  make  full  use  of  it? 

Various  suggestions  have  been  made  as  to  how  each  road 
mav  get  the  most  from  meetings  of  this  sort.  One  of  the 
best  is  that  every  man  who  is  sent  to  the  conventions  be 
asked  to  report  in  writing  those  things  that  came  to  his  atten- 
tion that  he  thinks  can  be  applied  to  good  advantage  on  his 
own  road.  It  may  be  that  the  suggestions  will  spring  from 
some  report  presented  to  the  convention  or  from  the  open 
discussion  of  it.  It  may  be  that  the  exhibits  will  suggest 
something  or  possibly  the  informal  discussions,  at  the  table, 
in  the  hotel,  or  on  the  train  with  officers  of  other  roads,  or 
with  railway  supply  experts.  If  several  men  are  sent  from 
one  road,  it  would  seem  wise  to  have  each  one  instructed  to 
investigate  those  problems  which  he  is  best  fitted  by  expe- 
rience and  training  to  study.  Is  it  not  about  time  for  the 
railroads  to  make  scientific  use  of  meetings  of  this  kind  and 
definitely  to  plan  to  get  the  utmost  return  from  them? 


Modernizing  The  intensive  fuel  conservation  cam- 

paign that  has  been  carried  on  during 
a  lonary  ^j^^  ^^^^  ^^^_^  years  has  caused  the  rail- 

Power  Plants  roads  to  give  more  attention  to  the  con- 
dition of  stationarj-  power  plants.  The  result  has  been  a 
remarkable  increase  in  the  efficiency  of  such  plants,  which 
many  roads  had  formerly  neglected.  These  economies  were 
effected  under  the  stress  of  war  conditions,  but  the  officers 
of  the  railroads  should  take  effective  measures  to  insure  the 
continuance  of  the  splendid  performance  now  being  secured. 
One  of  the  reasons  tliat  the  condition  of  stationary  power 
plants  was  neglected  in  the  past  was  that  the  roads  had  no 
special  organization  to  super\-ise  their  operation  but  left  it 
in  the  hands  of  the  general  foremen  who  were  primarily  shop 
e.xecutives  and  could  hardly  be  expected  to  be  authorities  on 
the  economical  operation  of  power  plants.  It  is  evident  that 
an  organization  charged  witli  the  responsibility  for  main- 
taining the  condition  of  power  plants  at  a  high  standard  is 
needed  to  secure  the  best  results  and  such  a  staff  should  be 
organized  on  every  road,  if  it  has  not  already  been  formed. 

The  mere  fact  that  a  power  plant  is  operating  at  higher 
efficiency  than  ever  before  does  not  prove  that  the  plant  itself 
is  efficient.  During  the  war  it  was  necessary  to  keep  uneco- 
nomical equipment  in  service  because  new  engines  and 
boilers  could  not  be  secured.  That  difficulty  has  now  been 
removed  and  it  is  advisable  at  this  time  to  investigate  the 
possibilities  of  saving  by  the  redesign  of  existing  installa- 
tions. The  question  .should  be  considered  in  the  light  of 
present  conditions  as  conclusions  based  on  data  secured  when 
lower  wages  and  prices  prevailed  are  sure  to  be  misleading. 
Far  larger  expenditures  to  effect  a  given  saving  are  justi- 
fied now  because  of  the  great  increase  in  the  cost  of  fuel. 
There  are  many  railroad  power  plants  operating  today  with 
old  boilers,  perhaps  taken  from  obsolete  locomotives,  and  un- 
economical reciprocating  engines.  In  such  cases  it  would  al- 
most invaribly  prove  advisable  to  install  modern  boilers  and 
turbines.  Aside  from  the  reduction  in  fuel  cost,  there  is  often 
an  opportuniti.'  for  further  saving  by  a  reduction  in  the  num- 
Ijer  of  attendants  required  at  the  power  house.  This  is  es- 
pecially true  where  large  shops  are  supplied  with  power  from 
several  small  plants.  Such  installations  though  rot  uncom- 
mon represent  the  extreme  in  the  inefficient  utilization  of 
both  fuel  and  labor  and  should  be  replaced  as  rapidly  as 
possible. 
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Fuel   Conservation 

and 

the  Movies 


Moving  pictures  are  not  new  in  con- 
nection with  educational  work  on  the 
railroads.  Possibh-  their  most  notable 
application  in  that  field  is  in  connec- 
tion with  the  safety-first  movement.  The  Pennsylvania 
Railroad  has,  however,  gone  outside  of  that  field  and  has 
prepared  some  excellent  films  in  connection  with  the  mainte- 
nance of  equipment,  locomotive  operation,  etc.  Moving 
pictures  taken  by  the  Northern  Pacific  in  connection  with 
its  fuel  conservation  campaign  were  shown  at  the  April 
meeting  of  the  New  York  Railway  Club.  The  western 
roads  have  always  had  more  or  less  difficulty  with  their 
fuel  supply  and  it  has  been  necessary  for  them  to  study 
conservation  methods  to  a  greater  e.xtent  than  on  roads  in 
most  of  the  other  parts  of  the  countrv-. 

A  number  of  years  ago  the  Northern  Pacific  equipped  a 
fuel  instruction  car  which  has  been  sent  back  and  forth 
over  the  system  with  excellent  results.  It  is  not  an  easy 
task  to  interest  the  average  fireman  or  engineer  in  the  theory 
of  cumbustion  and  yet  those  in  charge  of  this  work  on  the 
Northern  Pacific  were  able  to  develop  a  series  of  demon- 
strations that  not  only  held  the  interest  of  the  men,  but 
inspired  them  to  perform  their  work  in  such  a  way  as  to 
make  the  best  use  of  the  technical  instruction  that  had  been 
imparted  to  them.  The  management  felt  it  necessary  to  in- 
tensify the  fuel  conservation  educational  work  during  the 
war  because  of  the  higher  cost  of  fuel  and  the  number  of 
new  men  that  it  was  necessary  to  employ  on  the  locomotives. 
Careful  consideration  seemed  to  indicate  that  moving  pic- 
tures could  profitably  be  added  to  the  equipment  of  the  fuel 
instruction  car  in  order  to  drive  home  and  emphasize  more 
forcefully  the  most  important  factors  involved  in  an  aggres- 
sive and  successful  fuel  conservation  campaign.  Fortunately, 
those  in  charge  recognized  the  necessity  of  having  these  pic- 
tures taken  under  the  supervision  of  a  moving  picture  expert 
and  the  results  are  really  remarkable. 

It  is  difficult  at  first  thought  to  see  how  moving  pictures 
could  be  used  to  demonstrate  the  advantages  of  single  scoop 
firing,  the  abuses  of  popping,  or  the  wastefulness  in  handling 
fuel.  The  moving  picture  expert  and  the  fuel  instruction 
expert  working  together  have  made  it  possible  to  tell  the 
story  simply  and  clearly  and  with  the  same  effectiveness 
that  is  so  characteristic  of  the  high  grade  moving  pictures. 
These  pictures  have  been  shown  not  only  in  the  fuel  in- 
struction car  on  the  Northern  Pacific,  but  in  various  halls 
and  meeting  places  at  the  more  important  cities  and  division 
points.  When  shown  in  the  latter  way,  the  townspeople  are 
often  invited  to  attend  and  are  given  suggestions  as  to  the 
use  of  fuel  in  the  home  that  have  undoubtedly  been  pro- 
ductive of  good  results.  An  outline  of  how  the  work  is 
carried  out  in  detail  on  the  Northern  Pacific  will  be  found 
elsewhere  in  this  issue. 


The  Piece  work  is  now  a  thing  of  the  past 

p.        .,,    .  on  the  railroads.     There  are  those  who 

ork  |-,giig^.g  that  Director  General  McAdoo's 

Question  ^^^^^  y^    g   „,35   directly   responsible 

for  this  because  of  the  encouragement  it  gave  to  the  exten- 
sion of  the  union  labor  movement  among  railroad  employees. 
The  most  important  direct  factor,  however,  was  the  increase 
in  the  hourly  rate  of  the  men  without  any  corresponding  in- 
crease in  the  piece  work  rates.  It  is  contended  by  the  Rail- 
road Administration  that  there  was  so  much  dishonesty  in 
the  application  of  piece  work  that  it  was  in  the  interests  of 
the  railroads  to  abolish  it.  Dishonesty,  however,  is  some- 
thing that  cannot  very  well  be  instantly  cured  by  rules  or 
regulations.  It  is  something  that  must  be  patiently  dealt 
with  through  extended  processes  of  education,  in  order  to 
raise  the  moral  standards  of  the  individual  or  the  group. 


It  is  doubtful,  judging  from  various  investigations  that  have 
been  made,  whether  there  is  not  an  even  greater  amount 
of  dishonest>'  under  present  conditions  than  could  formerly 
have  existed;  this  is  indicated  by  the  falling  off  in  the  pro- 
ductive output  of  the  individual  now  that  piece  work  has 
been   abolished. 

The  important  thing,  however,  at  this  time  is  not  to  lament 
the  passing  of  piece  work,  but  rather  to  stud)-  how  to  re- 
organize in  such  a  way  as  to  secure  the  best  possible  re- 
sults under  day  work  conditions.  Manifestly,  the  supervision 
and  practices  and  methods  used  formerly  cannot  give  the 
best  results  under  present  conditions.  Two  things  are  abso- 
lutely vital  to  a  successful  solution  of  the  problem.  We 
almost  hesitate  to  mention  them,  because,  although  the  Rail- 
way Mechanical  Etigineer  has  advocated  them  for  years, 
comparatively  few  railroad  officers  seem  to  have  taken  them 
seriously  enough  to  make  a  real  effort  to  promote  them. 

In  the  first  place,  a  real,  definite,  aggressive  effort  must 
be  made  to  educate  not  only  the  apprentices  (and  very  few 
railroads  have  done  this  in  the  past),  but  also  the  men  who 
have  been  in  the  service  for  long  periods  of  time.  Just 
because  a  man  is  classed  as  a  mechanic,  does  not  mean  that 
he  really  understands  how  to  do  his  job  or  knows  the  best 
way  in  which  to  do  it.  Very  few  things  could  be  done  with 
such  telling  results  as  to  go  at  this  matter  in  a  serious  way 
and  utilize  the  best  thought  along  these  lines  which  has 
been  developed  in  the  industries  and  also  in  different 
branches  of  our  army  during  the  war.  The  next  thing  that 
should  be  done  is  to  establish  real  schedules  for  doing  the 
work,  and  this  is  particularly  true  in  the  locomotive  repair 
shops.  Not  the  least  important  result  of  the  installation  of 
such  schedules  is  that  weaknesses  in  the  organization  or  de- 
fects in  the  methods  and  practices  are  automatically  located 
and  corrected.  These  suggestions  are  not  theoretical.  They 
are  eminently  practical  and  have  been  used  with  excellent 
results.  It  is  unfortunate,  however,  that  mechanical  depart- 
ment officers  as  a  whole  have  not  had  sufficient  vision  to 
recognize  their  value  and  to  put  them  into  effect. 


NEW    BOOKS 

Proceedings  of  the  Interitational  Railway  Fuel  Association.  Edited  by 
J.  G.  Crawford,  secretary.  194  pages.  6  in.  by  9  in.,  bound  in 
leather.  Published  bv  the  association,  J.  G.  Crawford,  secretary,  702 
East  Slst  street.  Chicago.     Price,  $1.50. 

The  tenth  annual  convention  of  the  International  Rail- 
way Fuel  Association,  which  was  held  in  Chicago  last  May, 
was  an  extremely  important  one,  as  it  convened  under  the 
direct  auspices  of  both  the  Railroad  and  Fuel  Administra- 
tions. No  better  collection  of  railway  fuel  men  was  brought 
together  at  one  gathering  than  at  this  convention.  The 
papers  read  were  not  only  inspiring,  but  full  of  great  merit, 
and  the  prominence  of  the  men  that  addressed  the  conven- 
tion made  these  proceedings  of  great  value.  This  book  is  a 
complete  report  of  the  convention  and  includes  the  following 
papers:  Railroads  and  Their  Relation  to  the  Fuel  Problem, 
by  R.  H.  Aishton,  regional  director,  U.  S.  R.  A.;  What 
the  Canadian  Railways  Have  Been  Doing  to  Conserve  Fuel, 
by  Thomas  Britt,  general  fuel  agent,  Canadian  Pacific; 
Motive  Power  Men  and  Fuel  Economy,  by  Robert  Quayle, 
general  superintendent  motive  power,  Chicago  &  North 
Western;  The  Railroads'  Industrial  -Army,  by  W.  S.  Carter, 
director,  Division  of  Labor,  U.  S.  R.  A.;  Relation  of  Loco- 
motive Maintenance  to  Fuel  Economy,  by  Frank  Mc- 
Manamy,  assistant  director.  Division  of  Operation,  U.  S. 
R.  A.;  Need  for  Fuel  Conservation,  by  P.  B.  Noyes,  director. 
Conservation  Division,  Fuel  Administration;  Fuel  Oil  and 
the  War,  by  M.  L.  Requa,  director.  Oil  Division,  Fuel  Ad- 
ministration; and  Individual  Eft'ort  Toward  Fuel  Saving, 
by  Eugene  Mc.^ulift'e  of  the  Railroad  Administration. 
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Standard  4-6-2  Type  Locomotives 

Both  Light  and  Heavy  Classes  Have  Many  Details 
Interchangeable    with    the    Other   Standard  Designs 


THE  first  of  the  two  classes  of  Pacific  type  locomo- 
tives built  to  the  United  States  Railroad  Administra- 
tion's standard  designs  have  recently  been  turned  out 
of  the  Richmond  Works  of  the  American  Locomotive  Com- 
pany, the  light  locomotive  for  deliverj-  to  the  Atlantic  Coast 
Line  and  the  heavy  locomotive  for  delivery  to  the  Erie.  The 
light  locomotive  is  one  of  a  total  of  59  of  these  locomotives 
which  have  been  ordered  by  the  Railroad  Administration,  26 
to  be  built  by  the  American  Locomotive  Company  and  3i  by 
the  Baldwin  Locomotive  Works.     Orders  have  been  placed 


this  locomotive  in  working  order  is  306,000  lb.  and  it  has  a 
maximum  tractive  effort  of  43,900  lb. 

In  Table  II  will  be  found  a  comparison  of  this  locomotive 
with  several  other  heavy  Pacific  type  locomotives.  The  heavy 
standard  locomotive  compares  more  closely  with  the  Penn- 
sylvania K4s  Pacific  than  with  any  of  the  others.  It  has 
about  4,000  lb.  less  weight  on  drivers  than  the  Pennsylvania 
locomotive,  with  a  total  weight  3,000  lb.  less,  and  on  a  com- 
parative basis  is  rated  at  600  lb.  less  starting  tractive  effort. 
A  comparison  of  the  heating  surfaces  of  the  two  locomotives 


The    Standard     Light   Pacific   Type    Locomotive 


for  a  total  of  20  of  the  heavy  locomotives,  10  with  each  of 
the  above  mentioned  builders. 

The  light  Pacific  type  was  designed  on  the  basis  of  driving 
wheel  loads  of  55,000  lb.  per  axle  and  has  a  total  weight  of 
277,000  lb.  in  working  order.  The  actual  driving  axle  loads 
are  54,000  lb.  each,  "and  a  tractive  effort  of  40,700  lb.  is 
developed.  In  Table  I  will  be  found  a  comparison  of  this 
locomotive  with  a  number  of  others  of  the  same  type  designed 
on  the  basis  of  approximately  the  same  axle  loads.  It  will 
be  seen  that  the  standard  locomotive  is  somewhat  similar  in 


would  indicate  that  the  Pennsylvania  locomotive  had  a  con- 
siderably greater  capacity  for  high  sustained  speed  when 
handling  similar  loads. 

The  boilers  of  the  two  standard  Pacific  type  locomotives 
are  generally  similar  in  construction,  both  being  of  the  conical 
wagon  top  type  with  combustion  chamber  fireboxes.  The  out- 
side diameter  at  the  first  ring  of  the  two  boilers  is  76  in.  and 
78  in.,  respectively,  increasing  to  86  in.  and  90  in.,  respec- 
tively, at  the  dome  course.  The  light  locomotive  has  188 
2)4-m.   tubes  and  36   5j4-in.  flues,  while  the  heavy  loco- 


The    Railroad    Administration    Standard    Heavy    Pacific   Type   Locomotive 


its  proportions  to  the  Missouri,  Kansas  &  Texas  locomotive, 
which,  however,  has  more  heating  surface,  but  a  considerably 
smaller  grate  and  a  smaller  ratio  of  firebox  heating  surface 
to  total  heating  surface. 

The  design  of  the  heavy  Pacific  locomotive  was  based  on 
driving  axle  loads  of  60,000  lb.  The  actual  weight  on  driv- 
ers, however,  is  197,000  lb.,  equivalent  to  slightly  less  than 
an  average  of  66,000  lb.  on  each  axle.     The  total  weight  of 


motive  has  216  tubes  and  40  flues  of  the  same  diameters. 
The  tubes  of  both  locomotives  are  19  ft.  long,  while  the  com- 
bustion chamber  of  the  light  locomotive  is  23'/,  in.  long  and 
that  of  the  heavy  locomotive  38  in.  long.  The  maximum 
diameter  of  the  boilers  at  the  dome  course  is  86  in.  for  the 
light  locomotive  and  90  in.  for  the  heavy  locomotive.  The 
light  locomotive  is  hand  fired,  while  the  heavy  engine  is 
equipped  with  a  Duplex  stoker. 
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The  design  of  the  frames  for  both  types  is  essentially  the 
same.  Botli  are  of  the  single  front  rail  type,  each  frame 
being  cast  in  one  piece  with  a  splice  back  of  the  rear  driving 
wheels  for  Commonwealth  cradle  castings.  In  botli  cases  the 
frames  are  six  inches  wide.  The  lighter  frames  have  a  depth 
of  top  rail  of  6 '  ^  in.  over  the  driving  boxes  and  a  minimum 
depth  oi  Sys  in.  between  the  drivers.  The  maximum  and 
minimum  depths  of  the  lower  rail  are  4^  in.  and  3J4  ™-i 


ZfS.S^'Tvbes  40.si,°Fhes 


---95 -^        ^-^-^ 

Half  Sectional   Views  of  tile   Firebox  and   Combustion   Chamber  and 


Half  Tube  Sheet   Elevation 

respectively.  The  frames  for  die  heavy  Pacific  have  a  depth 
over  the  driving  boxes  oi  V/i  in.  and  a  minimum  depth  of  top 
rail  of  6  in.,  while  the  maximum  and  minimum  depths  of  the 
lower  rail  are  4^  in.  and  4^4  in.,  respectively. 

The  cylinders  of  both  types  are  similar  in  design  to  those 
on  all  of  the  other  single  unit  standard  locomotives  and  both 
are  designed  for  the  use  of  14-in.  piston  valves.  Those  of 
the  light  Pacific  type  are  25  in.  in  diameter,  while  the  heavy 
locomotives  have  27-in.  cylinders,  the  stroke  being  28  in.  in 
both  cases.     The  pistons  are  of  the  single  plate  dished  type. 


used  on  all  the  other  locomotives  and  that  of  the  light  Pacific 
interchanges  with  the  crosshead  of  the  eight-wheel  switcher 
and  the  light  Mikado  type  locomotive.  While  none  of  the 
cylinder  designs  are  interchangeable,  the  front  and  back  heads 


Table  I — Comparison  of  Light  Pacific  Type 

Road                               U.  S.  R.  A.  M.  K.  &T. 

Year    built  1919  1915 

Tractive     effort,     lb 40,700  40,700 

Total   weight,   lb 277,000  272,000 

Weight    on   drivers,    lb 162,000  165,000 

Dian-.eter,    drivers,    in 73  73 

Cylinders,    diameter    and    stroke 

in 25  by  28  25  by  28 

Boiler    pressuie,    lb 200  20O 

Heating   surface,    total,    sq.    ft..  3,333  3,838 

Suijcrhcating   surface,    sq.    ft,..  794  870 

Grate   area,   sq,    ft 66.7  57.5 

Tractive    effort    X     dia.    drivers 

-^    equivalent   heatii-g   surface  656.7  577.0 
Equivalent     heating     surface     — 

grate     area     67.8  89.5 

Firebox       heating       surface       -7- 

cquivalent  heating  surface,  per 

cent 5.8  4.8 


have  been  made  interchangeable  where  the  diameter  of  the 
cylinders  is  the  same,  those  for  the  light  Pacific  interchanging 
with   the   Eight-wheel    switcher,    and   those    for    the   heavy 


Locomotives 

C.  B.  &  Q. 

N.  Y.  N. 
H.  SiH. 

1915 

42,000 

266,400 

169,700 

74 

1916 

40,800 

266,000 

165,000 

79 

27  by  28 

130 

3,364 

751 

58.7 

26  by  28 

200 

3,315 

776 

59.2 

P.  R.  R.       D.  L.  &  W.       L.  V. 


T.\BLE   II — Comparison   of  He-wy   Pacific  Type  Locomotives 

Road                               U.  S.  R.  A. 

Year   built  1919 

Tractive    effort,    lb 43,900 

Total    weight,    lb 306.000 

Weight   on    drivers,    lb 197,000 

Diameter    drivers,     in 79 

Cylinders,   dia.   and   strol<e,   in..  27  by  28 

Boiler  pressure,  lb 200 

Heating  surface,  total,   sq.    ft...  3,824 

Superheating   surface,   sq.    ft....  _8S7 

dale    area    70  8 

Tractive    effort     X     dia.     drivers 

-^  equivalent  heatii.g  surface.  672.9 
Equivalent    heating    surface     ~- 

grate    area     "2.8 

Fiiebo-^       heating       surface       -r- 

equivalent  heating  surface,  per 

cent  6.3 

"For  anthracite  coal. 


1914 

44,500 

308,900 

201,800 

80 

27  by  28 

205 

4,035 

1,154 

70 

580.6 

82.3 

5.0 


1915 

47,506 

305.000 

197,300 

73 

27  by  28 

200 

3,680 

760 

91.3' 

719.4 

52.8 

7.7 


1916 

48,800 

301,500 

192,200 

73 

!7  by  28 

205 

4,103 

75 

75 

639.2 

74.3 


Pacific  interchanging  with  the  heavy  Mikado  and  the  light 
Santa  Fe  and  Mountain  type  locomotives. 

Both  the  main  and  side  rods  are  of  channel  section,  tlie 
rod  design  for  all  of  the  standard  locomotives  being  the  same 


-Z6'0%- J— 

Boiler   for  the    Heavy   Pacific   Type    Locomotive 


the  specifications  calling  for  either  cast  or  rolled  steel,  with 
a  cast  iron  bull  ring  and  packing  rings  of  Hunt-Spiller  gun 
iron.  In  both  cases  the  cylinders  and  valve  chambers  are 
fitted  with  the  Hunt-Spiller  gun  iron  bushings.  The  piston 
and  rod  of  the  light  Pacific  type  are  interchangeable  with 
those  of  the  eight-wheel  switcher,  while  the  piston  on  the 
heavv  Pacific  type  interchanges  with  that  used  on  the  heavy 
Mikado  and  Mountain  type  locmotivcs  and  the  light  Santa 
Fe  type.     The  crosshead  is  also  essentially  the  same  as  that 


in  details  with  the  exception  of  the  necessary-  variation 
in  dimensions.  The  two  Pacific  t\pe  locomotives  are  tlie  only 
ones  having  the  channel  section  side  rods,  the  others  all  being 
of  slab  section. 

^^'herever  the  journal  sizes  permit,  the  driving  boxes  have 
been  made  interchangeable  on  all  of  the  locomotives.  The 
light  Pacific  type  locomotive  has  main  journals  11  in.  in 
diameter  by  13  in.  in  length,  while  the  front  and  back 
journals  are  one  inch  less  in  diameter.     The  front  and  back 
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driving  journals  of  the  heavy  Pacific  are  the  same  size  as 
those  of  the  main  journals  on  the  light  Pacific,  while  the  main 
journals  of  the  heavier  locomotive  are  12  in.  in  diameter  by 
13  in.  in  length. 

Both  locomotives  have  the  constant  resistance  t\pe  engine 


interchangeability  has  been  carried  throughout  the  various 
standard  designs,  including  a  large  number  of  minor  details, 
such  as  rod  brasses,  grate  frames,  bumper  beams,  many  of 
the  small  castings,  and  in  a  number  of  cases,  crank  pins, 
axles  and  springs  as  well.    A  complete  list  of  the  specialties 
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Clearance   Diagram  for  the   Light  Pacific  Type  Locomotive 

truck  with  6j2-in.  by  12-in.  journals  and  j3-in.  wheels, 
while  the  trailer  trucks  are  of  the  Cole-Scoville  design  with 
43-in.  wheels  and  9-in.  by  14-in.  journals.     A  considerable 
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The  Heavy  Pacific  Type  Clearance   Diagram 

on  all  of  the  standard  locomotives  was  published  in  the 
March,  1919,  issue  of  the  Railway  Mechanical  Engineer,  on 
page  137. 

Tonnage  rating  charts  are  shown,  which  were  prepared  by 
H.  S.  Vincent,  and  the  clearance  and  wheel  load  diagrams 
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Distribution    of    the    Weight    of    the   Light    Pacific   Type    Locomotive 


degree  of  interchangeability  exists  between  the  details  of  this 
type  of  truck  in  use  on  the  standard  Mountain  and  Pacific 
type  locomotives,  although  complete  interchangeability  of  the 
trucks  as  a  whole  has  not  been  maintained  in  every  case. 


were  prepared  by  F.  P.  Pfahler,  chief  mechanical  engineer, 
division  of  operation,  of  the  Railroad  Administration.  The 
distribution  of  wheel  loads  as  shown  are  actual  weights  of 
the  completed  locomotives. 
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Distribution   of   the   Weight    of  the    Heavy    Pacific    Type    Locomotive 
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The  tenders  of  both  locomotives  are  built  with  Common- 
wealth cast  steel  frames  and  have  tanks  of  10,000-gal.  capac- 
ity. The  tender  trucks  for  both  are  of  the  Commonwealth 
equalized  type,  differing  from  the  trucks  under  the  heavy 
Moimtain  type,  which  were  equalized  swing  motion  trucks  of 
the  locomotive  builder's  design. 

Aside  from  the  parts  already  mentioned  a  large  measure  of 


The  principal  dimensions  and  data  for  the  two  Pacific  type 
locomotives  are  as  follows: 


General    Data 


Gage     

Service     

Fuel    

Tractive   effort    

Weight   in   working  order. 


Light  4-6-2 

4   ft.   8H    in. 

Passenger 

Bit.    coal 

40.700  lb. 

277,000  lb. 


Heavy    4-6-2 

4   ft.   tVa   in. 

Passenger 

Bit.    coal 

43.900  lb. 

306,000  lb. 
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Weight    on    drivers 162,000  lb. 

Weight  on  leading    truck 57,000  lb. 

Weight    on    trailing    truck 5S,0C0  lb. 

Weight    of    engine    and    tender    in 

working    order 471,000  lb. 

Wheel     base,     driving 13   ft. 

Wheel  base,   total 34  ft.  9  in. 

Wheel    base,    engine    and    tender. .  68  ft.   7^1    in. 

Ratios 
Weight      on      drivers      -^      tractive 

effort      4.0 

Total    weight    ->    tractive    effort...  6.8 


197,000  lb. 
49.000  lb. 
60,000  lb. 

500,200  lb. 
14  ft. 
36   ft.    2    in. 
70    ft.    S'A    in. 


4.5 
7.0 


.s     .6     .?    .a     .3 

Ora  d  ^      t  Pf   Cen'  \ 

Copyright   by  H.   S.    J'iticent. 

Tonnage   Rating   Chart  for  the   Standard   Light   Pacific  Type 


Tractive  effort  X  diam.  drivers 
-~-  equivalent  heating  surface*.. 

Equivalent  heating  surface*  -r- 
grate    area     

Firebox  heating  surface  -f-  equiv- 
alent heating  surface.*  per  cent. 


656.7 

67.8 

5.8 


672.9 
72.8 
6.3 


Copyright   by  H.   S.    Vincent. 

Tonnage  Rating  Chart  for  the  Standard   Heavy  Pacific  Type 


Weight  on  drivers  -i-  equivalent 
heating    surface*     

Total  weight  -i-  equivalent  heat- 
ing surface*    

Volume     both     cylinders 

Equiv.  heat,  surface*    -^   vol.  cyls. 

Grate  area   -^    vol.  cylinders 


Cylinders 

Kind    Simple  _  ?'™p1«. 

Diameter    and     stroke 25  in.  by  28  in.  27  m.  by  28  in. 

I  'aiies 

Kind     Piston  Piston 

Diameter     14  in.  14  in, 

IVheels 

Driving.      diameter    over    tires....                         73  in.  79  m. 
Driving    Journals,    main,    diameter 

and  length                                                    1 1    in.    by    13    in.  12  in.  by   13  in. 
Driving    journals,    others,    diameter 

and  length                                                    10   in.   by    13    in.  11   m.  by   13  in. 

Engine  truck  wheels,  diameter....                        3i  in.  36  in.     _ 

Engine    truck,    journals b'/2   in.  by  12  in.  b'/z   in.  by   12  in. 

Trailing  truck  wheels,  diameter...                        43  in.  43  in.     _ 

Trailing   truck,  journals 9    in.    by    14    in.  9  in.   by   14  in. 

Boiler 

Style      Con.    W.    T.  Con.    W.   T. , 

Working    pressure    200  lb.  per  sq.  in.  200  lb.  per  sq.  in. 

Outside    diameter    of   first   ring.  .  .                76   in-  78  in. 

Firebox,    length    and    width 1 14li  ir..  by  84>4  in.      120'^  in.  by  84 Ja  in. 

Firebox     plates,     thickt  ess Ti;l)e.  '/j  in. ;    others,      1  ube.  ^2  m. ;  others. 

ig    in.  H    in. 

Firebox,    water    space Fiont.Sin.;     others,  Front,  5  in. ;  others, 

4  in.  4    in. 

Tubes,    number   and    outside    diam- 
eter                  188— 2'4in.  216— 2'/i  in. 

Flues,    number    and    outside    diam- 
eter                 3t) — Syiin.  40 — 5J^  in. 

Tubes  and    flues.    length 19  ft.  0  in.  19   ft.    Din. 

Heating    surface,    tubes 2,091  sq.  ft.  2,407  sq.  ft. 

Heating    surface,    flues 981  sq.  ft.  1.090  sq.  ft. 

Heatinff    surface,    firebo.vi" 261  sq.  ft.  327  sq.  ft. 

Heating    .surface,    total 3,333  sq.  ft.  3,824  sq.  ft. 

Superheater    heating    surface 794  sq.  ft.  887  sq.  ft. 

Equivalent    heating    surface* 4.524  sq.  ft.  5.154  sq.  ft. 

Grate    area     66.7  sq.  ft.  70.8  sq.  ft. 

Tender 

Tank     Water    Eot.  Water  Eot. 

Frame     Cast  Steel  Cast     Steel 

Weight     194.000  1b.  194.200    lb. 

Water    capacity     10.000  gal.  10,000    gal. 

Coal   capacity    16  tons  16  tons 

"  Equivalent   heating    surface    =    total    evaporative   heating   surface    +    1.5 
times  the    superheating    surface. 

t  Includes  arch  tube  heating  surface. 


35.8 

61.2 

15.0  cu.  ft. 

2844 

4.2 


38.2 

59.4 
18.6  cu.  ft. 
277.1 
3-8 


I.   G.   G.   REVISES    LOCOMOTIVE    INSPEC- 
TION   RULES 

On  September  20,  1917,  the  Interstate  Commerce  Commis- 
sion issued  an  order  putting  into  effect  a  number  of  modifica- 
tions and  suspensions  of  the  locomotive  inspection  rules.  The 
changes  were  made  at  the  request  of  the  railroads  because  of 
the  difficulty  of  meeting  some  of  the  requirements  of  the  rules 
with  a  shortage  of  competent  labor  and  a  lack  of  sufficient 
material,  without  seriously  curtailing  the  supply  of  motive 
power  to  handle  the  extraordinar}"  traffic  movement  required 
to  supply  the  war  needs  of  the  countr)'.  Since  the  signing  of 
the  armistice  tlie  readjustment  of  the  industrial  activities  of 
the  country  and  the  demobilization  of  the  army  have  changed 
the  conditions  which  the  modifications  in  the  rules  were  in- 
tended to  meet.  An  order  reciting  these  facts,  effective  May 
1.  1919,  has  been  issued  canceling  the  order  of  September 
20,  1917,  but  making  permanent  such  of  the  provisions  of 
that  order  as  experience  has  demonstrated  may  be  made  per- 
manent without  adverse!}-  affecting  the  safety  of  operation. 

The  new  order  modifies  Rules  2,  10,  16,  23,  110,  112,  128, 
142  and  150  to  read  as  follows: 

Rule  2 — The  lowest  factor  of  safety  for  locomotive  boilers,  which  were 
in   service  or    under  construction    prior  to  January    1,    1912.   shall  be  3.25. 

Effective   October    1,    1919,   the    lowest   factor   shall   be   3.5. 

Effective  January   1,    1921.   the  lowest  factor  shall  be  3.75. 

Effective  January   1,    19^3.  the  lowest   factor   shall  be  4, 

Rule  10.  Flues  to  be  Removed — All  flues  of  locomotive  boilers  in  service, 
except  as  otherwise  provided,  shall  be  removed  at  least  once  every  four 
years  for  the  purpose  of  making  a  thorough  examination  of  the  entire 
interior  of  the  boiler  and  its  bracing.  After  the  flues  are  taken  out.  the 
inside  of  the  boiler  must  have  the  scale  removed  and  be  thoroughly 
'-leaned  and  inspected.  The  removal  of  flues  will  be  due  after  48 
calendar  months'  service,  provided  such  service  is  performed  within  five 
consecutive  years.  Portions  of  calendar  months  out  of  service  will  not  be 
iijunted.  Time  out  of  service  must  be  properly  accounted  for  by  out  of 
service  reports  and  notations  of  months  claimed  out  of  service  made  on 
the  back  of  each  subsequent  inspection  report  and  cab  card.  The  period 
for  removal  of  flues,  upon  formal  application  to  the  chief  inspector,  may  be 
extended,  if  investigation   shows  that  conditions  warrant  it. 

Rule  16.  Lagging  to  be  Removed — The  jacket  and  lagging  shall  be  re- 
moved at  least  once  every  five  years  and  a  thorough  inspection  made  of 
the    entire    exterior    of    the    boiler    while    under    hydrostatic    pressure.      The 
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jacket  and  'ngging  shall  also  he  removed  whenever  on  account  of  indica- 
tions of  leaks  the  L'nited  States  inspector  or  the  railroad  company's  in- 
spector considers  it  desirable   or  necessary. 

The  modification  i-ranted  in  Rule  16.  in  the  Commission's  Order  of 
September  20,  1917,  on  account  of  the  war.  in  which  the  date  for  removal 
of  jacket  and  lagging  was  advanced  for  a  period  equivalent  to  the  dura- 
tion of  the  war.  such  advanced  period  shall  be  considered  two  years. 

Rule  2i.  Method  of  Testing  Flexible  Staybolts  with  Cats— Ml  flexi- 
ble stayholts  having  caps  over  the  outer  ends  shall  have  the  caps  re- 
moved at  least  once  every  two  years,  and  also  whenever  the  United  States 
inspector  or  the  railroad  company's  inspector  considers  the  removal  desira- 
Mc    in   Older  to   thoroughly    inspect    the   staybolts. 

The  firebox  sheets  shuuid  be  examined  carefully  at  least  once  a  month 
lo  detect  any  bulging  or  indications  of  broken  staybolts.  Each  time  a 
hydrostatic  test  is  ai)plied,  the  hammer  test  required  by  Rules  21  and  22, 
shall  he  made  while  the  boiler  is  under  hydrostatic  pressure,  not  less  than 
the  allowed  working  pressure,  and  proper  notation  of  such  test  made  on 
Form    No.   3. 

Utile  110.  Time  of  Cleaning — Distributing  or  control  valves,  reducing 
valves,  triple  valves,  straight-air  double-check  valves  and  dirt  collectors  shall 
be  cleaned  as  often  as  conditions  require  to  maintain  them  in  a  safe  and 
suitable  condition  for  service,  but  not  less  frequently  than  once  every 
six  months. 

Rule  112.  (fl).  Piston  Travel — The  minimum  piston  travel  shall  be  suffi- 
cient to  provide  proper  brake  shoe  clearance  when  the  brakes  are  released. 

(&).  The  maximum  piston  travel  when  locomotive  is  standiiig  shall  he 
as  follows: 

Cam    type   of   driving  wheel  brake 3]/^  in. 

Other  fo'-ms  of  driving  wheel  brake 6      in. 

Engine    truck   brake    8      in. 

Tender    brake     9      in. 

Rule  128  (a).  Rods,  Maiu  and  Side — Cracked  or  defective  main  or  side 
lods  shall  not    be  continued   in   service. 

lb)  .\utogenous  welding  of  broken  or  cracked  main  and  side  rods  not 
permitted, 

([■)  Hearings  and  bushings  shall  so  fit  the  rods  as  to  be  in  a  safe  and 
suitable  condition  for  service,  and  means  be  provided  to  prevent  bushings 
turning  in  rod.      Straps  shall  lit   and  be  securely  bolted  to  rods. 

{(/)  The  total  amount  of  side  motion  of  rods  on  crank  iiins  shall  not 
excee<l    'A   in. 

(f)  Oil  and  grease  cups  shall  be  securely  attached  to  rods,  and  grease 
cup   plugs  shall   be   cquipiied    with    suitable    fastenings. 

if)  Locomotives  i'scd  in  Road  Service — The  bore  of  main  rod  bearings 
shall  not  exceed  pin  diameters  more  than  .1-32  in.  at  front  or  back  end. 
The  total  lost  motion  at  both  ends  shall  not  exceed  5-32  in. 

(fT)  The  bore  of  side  rod  bearings  shall  not  exceed  i)in  diameters  more 
than   5-32  in.   on  main    pin.   nor  more  than   3-16   in.    on   other  pins. 

(/i)  Locomotives  I'sed  in  y'ard  Serznce — The  bore  of  main  rod  hearings 
shall  not  exceed  pin  diameters  more  than  ]i  in.  at  front  end,  or  5-32  in. 
at  back  end. 

(0  The  bore  of  side  rod  bearings  shall  not  exceed  pin  diamettr  more 
than  3-16  in. 

Rule  142  (a)  Storing  Rigging — Springs  and  eqiializers  shgll  be  arranged 
to  inspire  the  proper  distribution  of  weight  to  the  various  wheels  of  the 
locomotive,  maintained  approximately  level,  and  in  a  safe  and  suitable  con- 
dition  for  service. 

(b)  Springs  or  spring  rigging  with  any  of  the  folluwing  defects  shall  be 
renewed  or  ])roperly  repaired: 

(c)  Top  leaf  broken  or  two  leaves  in  lop  half  or  any  three  leaves  in 
spring  broken.      (The   long  side   of   spring    to   be   considered   the   top.) 

(d)  Springs  with   leaves  working  in  hand. 

(e)  Hroken  coil  springs. 

(/)    Broken   driving  box   saddle,    equalizer,  hanger,    bolt,    or   pin. 

7?f(/t-  150  (a)  Driving  and  Trailing  Wheel  Tires — The  minimum  height 
of  flange  for  driving  or  trailing  wheel  tires,  measured  from  tread,  shall  be 
one  inch  for  locomotives  used  in  road  service,  excejit  that  on  locomotives 
where  construction  will  not  permit  the  full  height  of  flange  on  all  drivers, 
the  minimum  height  of  the  flange  on  one  pair  of  driving  wheels  may  be 
H    in. 

(b)  The  minimum  height  of  flange  for  driving  wheel  tires,  measured 
from  tread,  shall  be   Ji   in,   for  locomotives  used  in   switching  service. 

(c)  The  maximum  taper  for  tread  of  tires  from  throat  of  flange  to  out- 
side of  tire,  for  driving  and  trailing  wheels  for  locomotives  used  in  road 
service,  shall  be  %  in.,  and  for  locomotives  used  in  switching  service,  S-16 
in. 

(rf)  The  minimum  width  of  tires  for  driving  and  trailing  wheels  of  stand- 
ard-gauge locomotives  shall  be  5J^  in.  for  flanged  tires,  and  6  in.  for  plain 
tires. 

(r)  The  minimum  width  of  tires  for  driving  and  trailing  wheels  of  nar- 
row-gauge locomotives  shall  be  5  in.  for  flanged  tires,  and  5J^  in.  for  plain 
tires. 

(/)  When  all  tires  arc  turned  or  new  tires  applied  to  driving  and  trail- 
ing wheels,  the  diameter  of  the  wheels  on  the  same  axle,  or  in  the  same 
driving  wheel  base,  shall  not  vary  more  than  3-32  in.  When  a  single 
tire  is  applied,  tlie  diameter  must  not  vary  more  than  i-il  in.  from  that 
of  the  o)>posit»'  wheel  on  the  same  axle.  When  a  single  pair  of  tires  is 
applied,  the  diameter  must  be  within  1-12  in.  of  the  average  diameter  of  the 
■wheel  in  the  driving  wheel  base  to  which   they  are  applied. 

ig)  Driving  and  trailing  wheel  tires  with  any  of  the  following  defects 
shall  not  be  continued  in  service; 

(/f)  Slid  flat  spot  2Yi  in.  or  more  in  length;  flange  15-16  in.  or  less  in 
thickness,  gaged  at  a  i>oint  H  in.  above  the  trcid,  or  having  flat  vertical 
surface  1  in.  or  more  from  tread;  tread  worn  hollow  5-16  in.  on  locomo- 
tives ustd  in  road  service,  or  U  in.  on  locomotives  used  in  switching  serv- 
ice; flange  more  than  I  Vj  in.  from  tread  to  top  of  flange.  (See  figs,  1, 
2  and  3.) 


Note — The  determination  of  flat  spots  and  worn  flanges  shall  be  made  by 
a  gage  as  shown  in  fig.  8.  and  its  application  to  defective  tires,  as  shown 
in    figs.   9,    10   and    11. 


LOCATION  OF  TRAIN  PIPES  ON  THE 
FRONT  OF  THE  LOCOMOTIVE 

BY  H. SNECK 
Supervisor  of  Air  Brakes,   BuffH'o,  Rochester  &  Pittsburfih 

It  i;^  general  practice  to  run  the  brake  pipe  and  signal  line 
on  the  front  end  of  the  locomotive  out  over  the  pilot  beam  on 
the  riglU  or  engineman's  side  and  the  car  heating  steam  line 
on  the  left  side. 

The  front  of  a  locomotive  is  the  only  piece  of  rolling  stock 
thiU  does  not  have  the  brake  pipe  on  the  right  side  when 
facing  the  front,  according  to  the  M.  C.  B.  standard.  There- 
fore, when  coupling  the  hose  on  the  front  end  of  one  loco- 
motive to  the  rear  of  another  locomotive  or  to  a  car  both 
hcse  come  together  on  the  right  side,  causing  the  hose  to 
buckle.    This,  to  a  great  extent,  reduces  the  opening  through 


steam  Hose'     "■-,,  !       ^Signal hose 
Dummy  Coupiingl^  'Air Hose 


Arrangement     of     Train      Line     Pipes     on     the     Front     of     Buffalo, 

Rochester  &  Pittsburgh   Locomotives  to   Comply  with 

M.    C.    B.    Standard    on    Cars 

the  hose  and  prevents  quick  action  from  running  by  this 
point. 

The  new  location  in  whicli  the  pi|)es  are  crossed  is  just 
the  reverse  of  the  old  and  was  brought  about  as  a  remedy 
for  the  inability  at  times  to  get  the  emergency  application  of 
the  brakes  to  run  by  the  second  engine  in  a  two-engine  train. 
It  will  be  noted  in  the  drawing  that  all  the  hose  cross  under 
the  coupler  when  connected  up,  which  prevents  any  possi- 
iiility  of  buckling.  The  M.  C.  B.  standard  dimensions  may 
be  used  for  the  location  of  each  pipe. 

The  Buffalo,  Rochester  and  Pittsburgh  has  used  this 
method  on  all  locomotives  for  more  than  10  years  and  it 
has  proved  very  satisfactor\\ 
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Fuel  Instruction  Car  Employs  Laboratory  Demon- 
strations and  Moving  Pictures,  and  Brings  Results 

BY  M.  A.  DALY 

Fuel  Supervisor,   Northern  Pacific 

THE  Northern  Pacific  links  together  Wisconsin,  Min- 
nesota, North  Dakota,  Montana,  Idaho,  Washington, 
Oregon  and  Western  Canada;  yet,  we  don't  feel  that 
we  are  very  far  from  the  east.  I  suppose  this  is  Ijecause 
every  year  we  go  to  West  Virginia  and  Pennsylvania  to  buy 
coal' with  which  to  supply  a  large  percentage  of  our  locomo- 
tives throughout  the  following  year.  Nevertheless,  it  is  a 
long  distance  to  haul  coal.  The  average  rail  haul  is  about 
200  miles  from  the  eastern  mines  to  the  Lake  Erie  ports, 
where  the  coal  is  loaded  into  ships.  It  is  a  900-mile  Ijoat 
haul  from  the  Lake  Erie  ports  to  Duluth.  At  Duluth  the 
coal  is  again  loaded  into  cars  and  hauled  by  rail  as  far  west 
as  the  Missouri  River,  a  distance  of  500  miles.  By  the  time 
it  reaches  its  destination  the  coal  has  become  very  expensive 
— and  that  is  just  the  reason  why  our  people  have  felt  com- 
pelled to  do  everything  they  could  to  get  the  greatest  possil)le 
amount  of  heat  out  of  every  ton  of  coal  used. 

The  necessitv  developed  a  campaign  of  fuel  economy, 
beginning  about  eight  years  ago,  and  we  have  kept  right  at 
it  ever  since.  It  has  been  largely  an  educational  movement, 
designed  to  interest  not  only  the  men  who  handle  coal,  Ijut 
the  officers  who  super%'ise  the  operating  performances. 

FUEL    INSTRUCTION    CAR 

To  introduce  the  work  a  passenger  coach  was  fitted  up  as 
a  traveling  lecture  room.**  Chemical  and  physical  apparatus 
was  installed  to  demonstrate  the  properties  of  coal  and  the 
chemistry  of  combustion.  Stereopticon  views  and  motion 
pictures  were  added  from  time  to  time,  as  needed. 

In  passing  over  the  line,  at  suitaljle  intervals,  the  instruc- 
tion car  was  located  at  places  convenient  for  the  men  at  the 
various  division  points.  Locomotive  and  power-plant  engi- 
neers and  firemen,  interested  roundhousemen,  despatchers, 
yardmasters,  superintendents,  trainmasters,  master  mechanics, 
road  foremen  and  other  local  officers  presented  themselves 
for  tlie  various  lectures.  The  responsibilities  of  individuals 
were  reviewed,  proper  methods  of  handling  coal  were  empha- 
sized and  fascinating  possibilities  were  pointed  out. 

With  all  who  are  directly  or  indirectly  concerned  with  fuel 
the  plan  has  been  to  realize  a  common  understanding  of  its 
great  value,  develop  an  appreciation  of  the  actual  losses  in 
known  wasteful  practices,  and  to  anticipate  the  enormous 
savings  to  be  accomplished  by  concerted  efforts,  systematically 
and  persistently  applied. 

It  was  made  clear  from  the  start  that  fuel  saving  was  a 
non-de]iartmental  matter,  that  instead  of  being  the  work  of 
one  dejiartment  it  was  a  matter  of  interest  for  all  depart- 
ments. .\nd  it  was  easily  shown  that  there  was  enough 
available  glor\-  to  be  oljtained  so  that  all  departments  couUi 
take  some  of  the  credit. 

Beginning  with  the  [jreparation  of  coal  at  the  mines  atten- 
tion fs  given  to  all  phases  of  distriliution,  consumption  and 
accounting.  But,  since  approximately  95  per  cent  of  all 
railroad  fuel  is  consumed  on  locomotives,  it  naturally  follows 
that  special  attention  is  given  to  its  use  on  locomotives.  Just 
as  some  engines  through  improper  condition  may  burn  more 
coal  than  others  (of  the  same  class),  .so,  some  enginemen 
through  improper  operation  may  bum  more  than  other 
•.\bstract  o{  an   address  before  the  New   York   Railroad  Club,   .^pril    18. 

"•V  description  of  the  car  ar.d  an  outline  of  the  lectures  which  are 
given  was  published  in   the  Kml-.^ay  Age  Ga:ctlc  of  May   1.    1914.  page  976. 
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enginemen,  and  some  firemen  through  improper  handling 
may  burn  more  than  other  firemen. 

According  to  observations  on  various  railroads,  one  fire- 
man may  burn  as  much  as  three  tons  per  trip  more  than 
other  firemen  in  tlie  same  service,  using  the  same  engine,  on 
a  similar  train,  over  the  same  piece  of  track,  under  identical 
conditions.  Now,  men  in  general  take  a  natural  pride  in 
doing  good  work.  Once  show  a  man  that  he  can  give  better 
service  with  less  labor  and  you  have  confronted  him  with  a 
double  argument  which  is  seldom  wholh'  lost.  Once  convince 
a  fireman  that  when  coal  is  properly  placed  in  the  firebox 
it  will  make  more  steam  and  less  clinkers,  that  the  required 
steam  pressure  will  be  more  uniform  and  more  certain,  that 
the  trip  will  require  less  shoveling  and  less  shaking,  and  you 
have  a  fireman  who  is  on  his  way  to  open-minded  apprecia- 
tion of  instructions. 

About  all  that  is  required  for  good  firing  is  a  little  care 
and  attention,  with  proper  intention.  Any  instructed  fireman 
can  supply  the  necessary  care  and  attention,  and  become  a 
good  fireman. 

TALKS    IN    INSTRUCTION    CAR 

Of  the  lectures  in  the  instruction  car,  perhaps  the  thing 
that  most  impressed  our  enginemen  and  firemen  were  the 
chemical  experiments  illustrating  how  combustion  may  take 
place.  In  one  instance,  a  wide  mouthed  bottle  was  inverted 
over  a  lighted  candle  to  prove  that  when  the  contained  oxygen 
was  consumed  burning  stopped.  Hydrogen  was  prepared. 
A\'ith  a  proper  supply  of  oxygen  a  lighted  match  could  ex- 
plode it.  With  no  o.xygen  present,  this  highly  inflammable 
gas  would  extinguish  a  lighted  match.  Thus,  after  a  series 
of  similar  experiments,  it  was  conclusively  shown  that  to 
have  burning,  oxygen  must  touch  the  fuel.  Accordingly,  it 
became  clear  to  enginemen  and  firemen  why  it  was  neces- 
sary to  have  a  draft  bringing  air  through  tlie  grates  into  the 
firebox,  and  why  air  must  constantly  supply  new  oxygen  to 
the  pieces  of  coal  throughout  the  burning  firebed. 

Considering  then  that  since  oxygen  of  the  air  is  necessary 
for  burning,  and,  since  air  cannot  well  pass  through  clinkers 
or  banks  in  a  firebed,  it  follows  that  clinkers  and  banks  are 
not  desirable  things  to  have  in  a  firebox.  Following  this 
line  of  thought,  it  is  but  a  step  to  consider  that  while  gas  is 
being  driven  from  each  piece  of  coal  that  lies  in  the  firebox, 
this  gas  cannot  be  burned  unless  oxygen  comes  in  contact 
with  it.  It  then  becomes  obvious  that  the  best  firebox  con- 
dition is  possible  only  when  air  is  coming  through  every 
square  foot  of  grate  surface. 

In  one  of  the  demonstrations  a  pound  of  coal  is  put  into 
a  retort,  heat  is  applied  and  the  gases  driven  off.  The  coke 
remaining  is  weighed  and  computations  made  on  a  black- 
board, bringing  out  the  fact  that  approximately  one-half  of 
the  heat  value  of  coal  is  in  the  gas.  The  gases  themselves, 
having  been  collected  in  transparent  jars,  are  then  burned 
in  various  ways  to  illustrate  proper  and  improper  combustion. 
They  can  be  burned  with  a  clear,  white  flame,  giving  off 
intense  heat,  or  may  be  burned  with  a  dull,  yellow,  smoky 
flame,  developing  very  little  heat.  One  smoky  flame  and  one 
white  flame  are  placed  under  separate  test  tubes  containing 
equal  amounts  of  water.  The  white  flame  evaporated  com- 
pletely the  water  above  it,  using  much  less  gas  than  the 
smoky  flame.  We  had  the  smoky  flame  when  the  supply  of 
oxygen  was  not  sufficient  to  bum  the  flow  of  gas;  that  is, 
the  smokv,  imperfect,  low-heat,  extravagant  combustion  took 
place  when  the  supply  of  gas  was  greater  than  could  be 
burned  by  the  available  oxygen. 

Here  again  was  a  direct  comparison  with  the  locomotive 
firebed.  A  fire  that  is  fed,  at  short  intervals,  with  small 
quantities  of  coal,  properly  scattered  over  the  surface  of  the 
firebed,  will  give  a  dazzling  white  fire  to  be  compared  with 
the  dull  red  fire  that  comes  when  a  large  quantity  of  coal  is 
thrown  in  at  one  time.     To  the  enginemen  and  firemen  this 


latter  "slugging"  method  begins  to  take  on  a  new  aspect;  the 
greater  the  quantity  of  coal  thrown  in  at  one  time  the  greater 
the  quantity  of  gas  which  may  be  rapidly  driven  off.  And 
of  course,  when  the  quantity  of  gas  exceeds  the  proportionate 
flow  of  oxygen  through  the  grates,  the  excess  gas  cannot  be 
burned  and  will  pass  off  as  smoke,  through  the  stack — 
wasted.  Then  they  correctly  conclude  that  since  50  per  cent 
of  the  heat  value  of  the  coal  is  in  the  gas,  their  aim  must  be 
to  burn  as  much  of  the  gas  as  possible,  and  thus  they  are 
intellectually  persuaded  to  lean  toward  light  and  frequent 
firing,  which  is  clearly  the  more  economical  method,  and  at 
the  same  time  much  the  easier. 

Firemen  were  encouraged  to  experiment  for  themselves, 
and  it  was  not  long  before  enginemen  and  firemen  were  boast- 
ing of  the  fact  that  they  were  making  trips  on  one  or  more 
tons  of  coal  less  than  formerly. 

Competition  is  encouraged  by  comparing  different  crews 
on  similar  runs,  lietween  certain  points.  Road  foremen  use 
tally  counters  to  ascertain  the  number  of  scoops,  while  a 
pocket  scales  will  tell  the  weight  of  an  average  scoop,  allow- 
ing the  determination  of  the  approximate  number  of  pounds 
of  coal  used  on  the  trip. 

This  all  becomes  very  interesting  when  facing  the  fact  that 
our  Mikado  locomotives  often  leave  terminals  with  $125 
worth  of  coal  on  their  tenders,  and  each  locomotive  may  take 
on  an  additional  $50  or  $60  worth  of  coal  at  some  interme- 
diate coal  dock. 

Our  strong  point  with  firemen  has  been  that  the  more  care 
exercised  in  placing  the  coal  in  a  firebox  the  less  coal  will 
be  required  on  the  trip.  This  fact  was  taught  not  only 
verbally  but  by  actual  demonstration.  So  successfully  has 
the  plan  worked  out  that  we  have  men  who  actually  fire  our 
heaviest  Mikados  with  one  scoop  to  a  fire.  Now,  single 
scoop  firing  is  very  particular  work.  Every  fireman  has  not 
the  patience  to  work  it  out,  to  master  it.  We  do  not  advocate 
it,  but  we  do  point  it  out  as  an  ideal  to  which  firemen  may 
aspire.  Those  who  can  approach  it  use  less  coal  than 
formerly.  Those  who  can  master  it  use  the  least  coal  with 
tjie  least  labor.  We  do  not  ask  our  firemen  to  fire  to  a 
diagram. 

THE    MOVIES 

The  value  of  self-criticism  has  not  been  overlooked  as  a 
means  of  aiding  enginemen  and  firemen  to  raise  the  character 
of  their  service.  By  the  use  of  motion  pictures  they  have  been 
enabled  to  see  themselves  as  others  see  them.  The  result 
has  been  veni'  gratifying. 

(Mr.  Daly  then  showed  several  hundred  feet  of  motion 
picture  films  which  demonstrated  in  a  most  forceful  way  the 
advantages  and  disadvantages  of  proper  and  improper  firing 
and  the  losses  due  to  wastefulness  and  carelessness.  For 
instance,  with  the  moving  picture  camera  mounted  on  the 
tender,  pictures  were  shown  of  firing  by  the  single  scoop 
method  as  compared  to  the  ordinary  methods.  Not  only  did 
the  pictures  clearly  show  the  movements  of  the  fireman  but 
at  intervals  the  camera  was  elevated  so  that  a  view  was 
obtained  over  the  top  of  the  cab  showing  the  results  at  the 
stack.  Pictures  were  also  taken  from  the  roadside  showing 
the  trains  in  motion  and  tlie  effect  of  the  proper  and  im- 
proper methods  of  firing  as  reflected  in  the  amount  of  smoke 
from  the  stack. 

Moving  pictures  were  also  shown  of  the  wastefulness  of 
overloading  tender  tanks,  of  carelessness  in  unloading  and 
cleaning  out  coal  cars,  and  of  the  losses  due  to  popping.  In 
order  to  maintain  interest  on  the  part  of  the  men,  particu- 
larly during  the  period  of  the  war,  pictures  were  interposed 
showing  the  great  need  for  fuel  conservation  in  order  to 
reduce  to  a  minimum  the  number  of  cars  required.  Such 
pictures,  for  instance,  might  show  the  results  of  the  freight 
congestion  at  the  eastern  seaboard,  or  the  great  trains  of 
troops  and  munitions  which  it  was  necessary  to  transport,  etc. 
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Typical  individual  pictures  selected  from  the  films  are 
shown  in  the  photographs,  but,  of  course,  they  give  no  ade- 
quate idea  of  the  forceful  way  in  which  poor  or  indifferent 
methods  of  firing  can  be  contrasted  by  means  of  the  movies. 

RESULTS 

Mr.  Daly  did  not  include  in  his  paper  any  figures  as  to 
results  secured  on  the  Northern  Pacific,  but  during  the  dis- 
cussion he  was  questioned  as  to  this  and  as  to  the  size  of 
the  locomotives  on  the  Northern  Pacific.  His  reply  showed 
that  the  average  tractive  power  of  the  freight  locomotives  in 
service  was  high.  He  was  also  able  to  furnish  the  following 
figures  as  to  fuel  consumption  which  are  taken  from  reports 
recently  issued  by  the  Fuel  Conservation  Section  of  the 
United  States  Railroad  Administration: 

Freight  Service 

Pounds  of  Pounds  of 

coal  per  locomotive  mile         coal  per  1,000  gross  ton  mile 

December,  1918    .January, '19    December, '18    January, '19 

N     P      241  237  162  175 

G.    N 279  277  213  221 

C.    B.    &    0 304  294  223  221 

C.   &  N.   W 275  285  226  242 

UP.     310  291  235  226 

C.  R.  1.  &  P 244  255  247  256 

M.    P.    217  240  176  200 

Erie     307  299  206  210 

Southern     282  312  281  320 

A.  T.   &   S.   F 262  265  209  216 

C.  M.  &  St.  P 273  251  212  219 

Editor.) 
discussion  by  george  m.  basford 

Let's  get  our  heads  out  of  the  sand.  Our  nation  must  get 
out  of  the  wasteful  class.  It  must  get  over  thinking  that  its 
resources  are  limitless.  It  must  conserve  many  things,  first 
of  all  coal.  Coal  comes  in  train  loads.  There  are  other  train 
loads  waiting  to  be  moved  and  all  hands  on  a  railroad  nat- 
urally feel  that  anything  so  easy  to  get  is  somewhat  like  dirt 
and  therefore  is  cheap. 

With  wages  up,  probably  to  stay,  and  with  coal  costs 
douliled,  tlie  locomotive  must  be  looked  at  in  a  new  light. 
The  present  generation  is  to  be  held  accountable  for  its 
stewardship.  In  a  large  sense  it  is  to  be  tried  on  the  charge 
of  wasting  coal. 

Let  us  "acknowledge  and  appreciate  everything  that  the 
government  and  the  railroads  are  doing  to  improve  the  firing 
of  coal  and  the  management  of  the  coal  itself.  Great  im- 
provements are  being  made  in  this  direction.  However,  we 
must  not  overtook  the  fact  that  the  best  of  coal  and  the  best 
management  of  the  fire  ma);  be  nullified  by  the  locomotive 
itself  if  the  machine  is  not  what  it  ought  to  be.  This  is  being 
overlooked  today  in  the  case  of  thousands  of  old  engines. 

What  is  wanted  is  to  put  the  locomotive  in  shape  for  its 
various  parts  to  pull  together  to  use  the  coal  to  best  advant- 
age. Boilers  should  not  send  wet  steam  to  the  cylinders. 
Fireboxes  should  not  send  unmixed  and  therefore  unbumed 
gases  to  the  flues.  Tender  tanks  should  not  send  water  to 
the  boiler  unhealed  by  waste  heat.  There  are  a  lot  of  other 
ways  in  which  many  old  engines  are  working  against  them- 
selves for  lack  of  modem  means  for  conserving  their  faculties 
and  abilities.  Even  the  best  of  firing  of  itself  cannot  insure 
the  proper  development  of  the  heat  of  the  coal  or  its  use  in 
producing  power.  The  engine  must  have  tlie  means  property 
to  make  and  use  the  power  that  is  in  the  coal. 

How  about  the  25,000  locomotives  that  as  to  power  remain 
as  they  were  built  and  are  ten  or  more  years  old?  Unless 
these  engines  are  brought  up  to  date  they  are  antiquated, 
obsolete  and  an  encumbrance  as  to  power  and  as  to  the  waste 
of  fuel  Many  of  these  engines  were  ten  or  more  years  old 
when  they  were  built.  This  was  because  of  bridge  or  other 
weight  limitations.  Today  they  are  in  the  class  of  the  old 
Rodman  cast  iron  cannon,  whereas  we  have  Hmdenburg 
lines  to  deal  with  today. 

Tiiink  for  a  moment  of  the  taking    of    the    Hmdenburg 


line.  No  small  factor  in  the  achievement  was  the  confidence 
the  men  had  in  their  equipment.  They  knew  that  this  country 
had  not  sent  them  out  without  the  best  of  everj'thing  to  fight 
with.  The  inspiration  of  this  confidence  was  necessary  to 
success.  Now  think  of  the  men  who  are  handling  these  old 
engines  we  are  talking  about.  What  coal  saving  effort  can 
you  expect  of  men  who  know  that  the  machine  you  give  them 
wastes  coal  faster  than  tliey  can  save  it? 

In  six  years  the  coal  consumption  of  locomotives  has  gone 
down  from  3.6  lb.  per  draw  bar  horsepower  to  2.2S  lb.,  the 
figures  being  taken  at  the  most  efficient  power  of  the  engine. 
No  parallel  improvement  has  ever  been  made  in  six  years  in 
any  other  branch  of  engineering  development. 

This  has  been  done  by  intelligent  use  of  improved  designs 
and  by  the  emplojonent  of  labor  and  fuel  saving  and  capacity 
increasing  factors  which  everybody  knows  about.  These 
figures  show  what  may  be  done  and  what  is  in  everybody's 
mind  to  aim  at  with  new  engines,  but  why  overlook  the 
25,000  old  ones? 

The  fortunate  feature  of  these  improvements  lies  in  the 
fact  that  they  may  be  applied  to  all  old  engines  that  are  in 
shape  to  run  at  all  and  tliey  give  these  old  engines  increased 
power,  making  them,  weight  for  weight,  equal  to  the  biggest, 
newest  engines  of  the  latest  and  best  designs,  and  in  many 
instances  they  will  be  better  adapted  for  the  work  they  are 
doing  than  new  engines  would  be. 

I  mean  that  one  big  thing  to  do  right  now  is  to  modernize 
those  old  engines — 25,000  of  them,  applying  to  them  the 
factors  that  make  the  modern  locomotive  take  its  place  among 
the  efficient  power  plants  of  the  world.  The  way  to  do  it  is 
to  make  a  survey  of  the  old  equipment  in  complete  detail,  to 
decide  upon  a  modernizing  program  and  determine  the  num- 
ber of  engines  to  be  rejuvenated  per  month  and  then  follow 
the  program  in  spite  of  "hell  and  high  water." 

One  of  the  roads  that  did  this  found  that  the  improve- 
ments paid  for  themselves  in  seven  months.  Every  $100  of 
cost  earned  $171.60  in  the  first  year.  This  was  171  per  cent 
investment.  If  the  engines  had  but  one  j'ear  of  life  ahead  of 
them  it  would  have  paid  most  handsomely.  Did  it  pay?  Is 
this  one  of  the  big  economies?  Does  it  not  put  in  the  shade 
all  other  locomotive  economies  that  you  can  think  of? 

The  steam  locomotive  of  America  is  too  big  a  factor  in  the 
success,  stabilit)'  and  happiness  of  the  nation  to  allow  so 
large  a  proportion  of  antiquated  equipment  to  be  running 
hauling  tons  and  hauling  people  at  the  high  cost  that  these 
conditions  entail.  These  old  engines  ought  to  be  modernized 
or  they  ought  to  be  scrapped,  and  that  quickh'. 

The  survey  of  the  power  on  any  railroad  will  reveal  the 
merits  of  this  question.  It  is  my  opinion  that  this  survey  is 
one  of  the  most  important  immediate  problems  before  the 
railroads.  The  best  thing  about  it  is  that  it  can  be  done 
now,  and  that  it  will  point  out  the  tjest  business  policy  of 
the  roads — no  matter  who  owns  them. 

.\  small  engine  need  not  be  an  uneconomical  engine  just 
because  it  is  small.  You  need  lots  of  small  engines  and 
always  will  need  them.  They  should  be  put  into  tlie  efficient 
class  and  their  lives  prolonged.  By  the  way,  this  policy  will 
overcome  the  extravagance  of  the  past  in  the  purchase  of 
new  power,  much  of  which  was  necessary  merely  because 
there  was  so  much  unmodemized  power  on  the  road. 

Some  of  you  are  thinking — "That's  all  right,  but  where 
is  the  money?"  Let  me  tell  \ou  where  the  money  is.  It  is 
blowing  up  the  stack  of  every  unmodemized  engine.  The 
entire  first  cost  of  modernizing  is  wasted  in  coal  every  seven 
to  ten  months  on  every  one  of  these  engines  that  is  working. 
That's  where  the  money  is. 

Did  we  back  away  from  Germany  because  we  didn't  have 
the  money  for  the  war?    We  got  the  money! 

You  will  find  it  easier  to  convince  the  hard-headed  busi- 
nessmen, the  shippers,  tliat  you  ought  to  have  freight  rate 
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increases — after  you  have  modernized  tliese  old  engines.  The 
shippers  understand  modernizing.  That's  why  they  succeed 
in  business.     That's  why  they  have  something  to  ship. 

If  you  have  had  the  inspiration  of  watching  rival  gun 
crews  handling  modern  guns,  you  will  appreciate  the  fact 
that,  to  do  the  work  of  today,  which  is  greater  work  than 
that  of  yesterday,  the  guns  must  be  right.  It  is  not  sufficient 
that  the  handling  only  should  be  right.  The  results  are  up 
to  the  right  guns  handled  right.  The  more  worthy  the  gun 
the  better  it  will  be  served  and  the  more  it  will  do.  This  is 
exactly  true  of  the  locomotive.  Ever)-  scoop  of  coal  well 
fired  does  the  more  work  when  the  engine  is  modernized. 
Modernizing  augments  every  other  means  of  saving.  Let's 
get  our  heads  out  of  the  sand. 


H. 


OTHER    DISCUSSION 

C.    Woodbridge,    fuel    supervisor,    Allegheny    region. 


spoke  particularly  of  the  part  transportation  officers  have  in 
the  conserv-ation  of  fuel,  mentioning  a  number  of  things  not 
generally  done  now  which  they  could  do  to  reduce  fuel  con- 
sumption. When  business  is  heav\'  it  is  now  a  common 
practice  to  start  trains  out  from  terminals  whenever  enough 
cars  are  availalile  to  make  up  a  train,  without  regard  to  con- 
ditions at  either  the  despatching  or  receiving  terminals.  He 
advocated  the  despatching  of  trains  according  to  a  prede- 
termined plan,  leased  on  a  careful  study  of  the  expected 
amount  of  liusiness  for  any  particular  season,  in  which  con- 
sideration has  been  given  to  conditions  at  terminals  and 
important  intermediate  points  on  the  division.  In  this  way 
temporar)'  congestion  at  terminal  yards  and  engine  terminals 
may  be  avoided  and  the  power  received  onl\-  as  fast  as  it 
can  be  handled.  Such  a  plan  has  a  marked  influence  on 
coal  consumption  through  tlie  elimination  of  delays  en  route 
and  at  the  terminal. 

The  ma.\imum  allowable  tonnage  should  be  maintained, 
and  tonnage  should  be  reduced  promptly  to  meet  extraor- 
dinarv  conditions  of  weather,  partial  engine  failures,  etc. 
Tonnage  trains  should  be  given  a.ssistance  out  of  the  initial 
terminal  to  prevent  delays  in  movement  during  the  time  in 
which  the  train  is  getting  warmed  up.  Through  loads  should 
be  segregated  and  pick-up  work  confined  to  certain  trains 
rather  than  being  handled  hap-hazard  by  every  train  over 
the  division.  Train  despatchers  and  tower  men  should  be 
made  to  see  clearly  the  effect  on  fuel  consumption  of  slowing 
or  stopping  tonnage  trains.  Recommendations  from  train- 
men as  to  the  revision  of  schedules  should  be  carefully  con- 
sidered; engines  should  be  a.ssigned  and  not  pooled;  the  road 
foremen's  time  should  not  be  taken  up  in  conducting  efficiency 
tests,  etc.,  but  devoted  to  supervising  the  oiieration  of  the 
locomotives  on  the  road;  the  use  of  unnecessary  lighting 
should  be  discouraged,  and  men  should  he  disciplined  for 
pulling  apart  air  hose  and  allowing  locomotives  to  waste 
steam  at  the  jiops.  A  close  check  should  be  kept  on  slow- 
orders  to  eliminate  their  use  or  continuance  except  w'ithin 
absolutely  necessary  limits.  The  most  efficient  engines 
should  be  used  and  the  inefficient  ones  scrapped  or  stored  as 
opportunity  permits. 

Rol>ert  Collett,  fuel  supervisor  of  the  Eastern  region,  laid 
stress  upon  the  fact  that  nothing  saves  so  much  coal  as  an 
all-around  good  job  of  railroad  operation.  Any  practice  or 
plan  which  tends  to  improve  general  operating  conditions  is 
bound  to  reduce  the  consumption  of  fuel.  Mr.  Collett  said 
that  his  conception  of  the  function  of  the  Fuel  Ccmsen'ation 
Section  lay  more  in  passing  on  the  good  things  already  being 
done  from  one  road  to  another,  than  in  initiating  absolutely 
new  practices.  In  dealing  with  the  use  of  coal  on  the  locomo- 
tive he  suggested  that  more  stress  be  placed  on  telling  the  men 
about  their  good  performances  than  in  continually  criticising 
them    for   their    failures.     The   business   of   a    ralroad    is   to 


move  trains  and  enginemen  should  not  be  critisised  if  they 
place  more  stress  on  keeping  engines  hot  than  upon  the  ques- 
tion of  fuel  economy,  unless  the_\'  have  been  thoroughly  in- 
-structed  in  the  best  methods  of  firing  and  o|X'rating  loco- 
motives. As  an  evidence  of  the  effect  of  operating  conditions 
on  fuel  economy,  he  mentioned  the  fact  that  a  40  per  cent 
difference  in  fuel  used  on  the  same  passenger  train  on  two 
succeeding  days  had  been  observed,  where  the  principal  dif- 
ference in  conditions  lay  in  the  necessity  for  stopping  at 
block  signals  in  one  case,  whereas  a  good  run  was  made  in 
the  other. 

Mr.  Collett  quoted  from  a  comparative  statement  recently 
issCed  by  the  Fuel  Conservation  Section,  which  shows  that 
the  U^t  results  in  reduction  of  fuel  consumption  on  a  gross 
ton-mile  and  passenger  car  mile  basis  have  been  obtained  in 
the  Central  District  of  the  Eastern  region.  Comparing  the 
last  six  months  of  1918  with  the  last  six  months  of  1917, 
thus  eliminating  the  effect  of  the  extraordinary  weather  con- 
ditions prevailing  during  the  early  months  of  1918,  the 
average  reduction  in  freight  unit  consum])tion  for  this  dis- 
trict was  9.2  per  cent  and  in  jiassenger  train-unit  consump- 
tion 7.1  per  cent.  .-Vs  shown  by  the  available  statistics,  tHe 
total  reduction  in  all  regions  w'as  5.5  per  cent  in  freight 
service  and  ,5.2  per  cent  in  passenger  service. 

H.  B.  Brow'n,  superintendent  fuel  dejiartment,  Lehigh 
Valley,  referred  to  the  fact  that,  next  to  labor,  fuel  is  the 
largest  single  item  in  railroad  operating  expenses  and  that 
the  coal  bill  of  the  railroads  was  $150,000,000  greater  in 
1918  than  in  1917,  a  fact  which  necessitates  the  redouliling 
of  efforts  to  conserve  coal  from  the  standjioint  of  economw 
He  also  referred  to  the  necessity  of  fuel  economy  from  the 
standpoint  of  the  conservation  of  a  natural  resource  which 
is  not  inexhaustible. 

George  L.  Fowler  tailed  attention  to  the  effect  of  proper 
firing  methods  on  boiler  repairs,  stating  that  the  opening  and 
closing  of  the  fire  door  produces  a  change  in  temperature 
of  the  firebox  sheets  reaching  a  maximum  of  100  deg.  F.  in 
some  parts  of  the  firebox. 

W.  E.  Symcns  referred  to  economies  which  could  be 
effected  in  the  15  per  cent  of  railroad  fuel  not  burned  in 
locomotives.  By  converting  coal  into  producer  gas  for  sta- 
tionary power  plant  purposes,  as  high  as  $1.80  per  ton  may 
be  realized  frcm  the  suljihate  ammonia,  wliich  is  a  by- 
product of  the  gas  producer  jirocess. 
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Belgian   Workmen   Beginning   Reconstruction  of  tiie   Railway  Station 
at   Ghent 


The  Resistance  of  Materials 

The     Effect     of     Sudden    or    Abrupt    Changes     in 
Section    on    the    Distribution    of    the    Unit    Stress 

BY   G.    S.    CHILES   AND    R.    G.    KELLEY 


III 


FIGS  14u  and  14b  illustrate  the  unstrained  and  strained 
conditions  of  a  strip  of  rubber  perforated  with  a  square 
hole  as  shown  at  c,  Fig.  1,  and  in  contact  with  glass 
plates  as  heretofore  described.  The  pull  which  was  exerted  in 
this  case  was,  as  in  the  previous  instances,  five  pounds.  The 
stress  action  which  is  in  evidence  in  this  instance  is  some- 
what similar  to  that  which  occurred  in  the  case  of  the  round 
hole  with  the  exception  that  the  maximum  strain  or  deforma- 
tion is  found  to  take  place  at  the  corners  of  the  hole.     As  in 


which  calls  for  a  maximum  and  minimum  allowable  thick- 
ness of  one  inch  and  one-half  inch  respectively. 

Fig.  16(2  is  a  photographic  reproduction  of  a  model  of  the 
eye  bar  shown  in  Fig.  15  cut  from  rubber  and  having  all  of 
it's  dimensions  exactly  one-half  of  those  of  the  standard  eye 
bar  of  minimum  thickness.  The  model  was  ruled  up,  as 
indicated    in    the    photograph,    in    an    unstrained    condition 
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Fig.    14— Effect    of    a    Square    Hole    on    the    Distribution    of    Stresses 
in  a  Rubber  Sheet  Under  Tension 

the  case  of  the   rounded   openings,  the  compression   at  the 
ujjper  and  lower  edges  is  again  quite  pronounced. 

Table  II  summarizes  Ijrietly  the  data  relative  to  the  va- 
rious rubber  strips  mentioned  above. 

•r.^BLE    II  — Dimensions,    Loads    and   Calci'lated    Fiber    Stresses   or    Sheet 
Rt-bber    Test    Specimens' 
Net 


Line 


H..le.  IK-  in. 
diameter 
or  square 
Without 
With 
Without 
With 


Boss 
Without 
Without 
Without 
With 


seclionai 
area,  sq. in 
0.1665 
0.111 
0.1665 
0.1830 


Calculated 

Total  fiber  stress 

load,  Ih.  lb.  per  sq.  in. 

5  30 

5  45 

-  42 

7  38.2 


Fig.    15 


here- 


with white  ink  lines  spaced  eiiuall>-,  ten  to  the  inch,  as 
tofore  described. 

The  lower  end  of  the  eye  bar,  the  part  having  a  width  of 
four  inches,  was  fastened  to  a  soft  pine  board  Ijy  means  of 
a  thin  wooden  strip  as  shown  in  Fig.  \6a.  The  wood  disk 
represents  an  eye  bar  pin.  By  e.xerting  pressure  on  this 
disk  the  rubber  was  strained  as  shown  in  Fig.   16b  and  the 
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•Specimens    were    4'i    in.    wide    by    .037    in.    thick:    bosses    were    3    in.    in 
diameter  and  .048   in.  thick. 

Fig.  IS  represents  an  e)'e  l)ar  designed  in  accordance  with 
the    standard    practice    of    the    American    Bridge    Company 


Fig.   ie — ^Stresses  Around  the   Pin   In  an   Eye   Bar 

disk  was  then  fastened  with  four  small  brads.  It  was  found 
necessary  to  use  tacks  in  order  to  keep  the  cutter  rim  of  the 
circular  end  of  the  eye  bar  from  buckling.  The  load  was 
not  measured  in  this  experiment.  The  resulting  deformation 
and  stress  distribution  are  plainly  evident  in  the  photograph 
and  it  will  be  noted  that  the  stress  action  in  the  piece  under 
strain  in  this  photograph  is  quite  similar  to  that  illustrated 
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in  Fig.  I2i:,  the  similarity  being  quite  marked  along  the 
edge  of  the  hole  which  has  been  pulled  away  from  the  pin. 
and  to  a  lesser  degree  along  tlie  edge  in  contact  with  the  pin. 
The  compression  is  again  very  noticeable  at  the  lower  edge 
of  the  hole.  The  lower  white  ink  line,  some  ;'4  in.  above 
the  upper  edge  of  the  wood  strips,  is  not  horizontal  or  parallel 
to  the  strip  but  is  curved  slightly  near  its  center,  a  condition 
which  becomes  more  pronounced  near  the  offset  portion.     If 
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No  2 
Hammered  Eye 
Americon  Form. 


Berkley's Form.[^ --■«' ->j         ^°"  '^'"''"' 

Nofe:  forms  and  prcporfions  of  eyes  (in  ferms  of  tV!  No.  J  -  American  Bridge  Co. 
skindard  (2  inch  width.  l\  inch  maximum  pin  diameter)  reduced  one- half. 
Numbers  2.3and4  seet^achme Design,  Consfrucfion  andDramng,6yS/xoner 

Fig.   17 

a  triangle  is  placed  over  Fig.  Ibfe  to  coincide  with  the  top 
four-inch  line  at  the  outer  edges,  tliis  line,  which  was  orig- 
inallv  straight  on  the  unstrained  rubber,  will  be  over  0.1 
inch  above  the  edge  of  the  triangle  near  the  vertical  center 
line  of  the  test  piece.  It  is  evident  by  comparing  the  hori- 
zontal lines  near  the  projecting  parts  that  these  projections 
break  up  the  uniform  stress  distribution  so  apparent  an  inch 
or  so  above. 

Fig.  17  represents  two  different  designs  of  offset  tie  bars 
each  of  which  is  provided  with  ends  of  different  style.  As 
stated  in  the  legend  beneath  the  drawings,  the  left  end  of 
the  upper  tie  bar,  marked  No.  1,  is  designed  in  accordance 
with  the  American  Bridge  Company's  standard  practice, 
while  the  right  end.  No.  2,  and  ends  No.  .-l  and  No.  4  of 
the  lower  tie  bar  are  designs  abstracted  from  Spooner's  "Ma- 
chine Design,  Drawing  and  Construction."     It  will  be  ob- 
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Fig.  IS 

ser\'ed  that  the  mid-section  of  the  lower  bar  has  a  straight 
length  of  four  inches  and  consequently  is  four  inches  longer 
than  the  mid-section  of  the  upper  bar,  but  that  otherwise 
they  have  the  same  general  dimensions  up  to  the  points 
where  they  meet  the  radii  from  the  eye  ends.  The  mid-sec- 
tion of  the  upper  tie  bar  is  a  curved  member,  the  inner  and 
outer  radius  being  purposely  drawn  from  the  same  position. 
To  this  design  a  straight  section  was  added,  thus  forming 


the  lower  design  for  the  purpose  of  investigating  the  effect 
which  this  straight  portion  would  have  upon  the  deformation 
when  the  tie  bars  were  subjected  to  the  same  load.  The  four 
designs  of  ends  were  used  merely  as  a  matter  of  interest 
and  comparison,  as  it  was  considered  that  the  difference 
in  design  would  have  no  influence  upon  the  stress  action  in 
the  mid-section  of  tlie  bars. 

Fig.  19(7  represents  models  of  the  tie  bars  cut  to  the  di- 
mensions shown  on  the  drawings  from  rubber  one-fourth- 
inch  thick  and  ruled  up,  in  an  unstrained  condition,  with 
white  lines  spaced  as  previously  described.  For  convenience 
in  drawing  comparisons  between  the  unstrained  and  strained 
condition  of  the  bars,  the  pine  board  ujion  which  they  were 
mounted  was  also  ruled  with  corresponding  lines,  and  the 
outline  of  the  bars  in  their  unstrained  state  drawn  in.    These 


Fig.   19 

pencil  lines  were  drawn  with  the  model  in  a  horizontal  (flat) 
position  while  the  photographs  were  taken  with  it  in  a  ver- 
tical (upright)  position,  as  was  true  in  all  die  experiments, 
and  the  weight  of  the  test  pieces  together  with  slight  pin 
clearances,  accounts  for  the  slight  discrepancy  between  the 
actual  and  drawn  contour  of  the  eye  bars  in  Fig.  19a.  As 
in  the  case  of  Fig.  166  wooden  disks  w^erc  inserted  in  the 
eye  ends  to  represent  eye  bar  pins.  In  this  experiment, 
however,  the  wooden  disks  on  the  right  were  fastened  to  a 
movable  section  of  the  stationary  board. 

Each  of  these  tie  bar  models  was  subjected  to  two  pulling 
loads  of  four  pounds  and  seven  pounds  respectively  and 
photographed  in  its  di.storted  position  under  these  loads  as 
shown   in   Figs.   196  and   19r.     From  the  reference  Tn-js  on 
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the  board,  it  will  be  observed  that  the  lower  edge  of  the  mid- 
section of  the  short  bar  is  in  compression  and  that  the  stress 
action,  both  as  regards  tension  and  compression,  is  more  in- 
tense in  the  short  bar  than  in  the  long  bar. 

The  lower  edge  of  the  long  bar  for  both  loads  measured 
very  nearly  the  same  as  in  the  unstrained  state  showing  that 
the  tension  due  to  the  axial  load  is  just  sufficient  to  over- 
come or  neutralize  the  compression  due  to  the  eccentricity 
of  the  load.  There  is  ver)'  little  tension  along  the  upper 
edge  of  the  neck  of  the  short  bar  and  practically  no  stress 
at  the  corresponding  sections  of  the  long  bar.  The  most 
severe  tension  in  the  body  of  the  short  bar  is  along  tlie 
curved  part  of  the  upper  edge  and  a  fairly  higli  tension 
along  the  lower  edge  of  the  neck  portions.  In  the  long  bar 
the  most  severe  tension  is  in  the  curved  parts  on  the  upper 


Fig.    20 — The    Effect    of    a     Projecting     Lug     on     Loc.nl     Stresses     in 
Rubber  Specimen   Subjected   to   Bending    Loads 

edge  adjoining  the  straight  portion.  The  tension  along  the 
lower  edge  of  the  neck  of  the  long  bar  is  greater  than  it  is 
along  the  originally  straight  upper  edge  of  the  mid-section. 
The  large  deformation  in  these  rubber  tie-rods  equalizes 
stress  distribution  to  some  extent. 

In  Fig,  196  it  will  be  observed  that,  whereas  Figs,  17  and 
19<i  show  one  inch  between  the  upper  edge  of  the  rubber 
models  and  a  line  joining  the  center  of  the  pin  centers,  or  an 
eccentricity  of  IJs  in.,  the  upper  edge  of  the  short  tie  bar 
is  approximately  on  tlie  pin  center  line,  equivalent  to  an 
eccentricity  of  Ji  in.,  while  the  upper  edge  of  the  rubber  at 
the  center  line  of  the  long  bar  is  0.4  in.  above  a  line  joining 
the   pin   centers,    an   eccentricity   slightly   less   than    J/2    in. 


Witli  the  greater  load  of  Fig.  19(-  the  rubber  tie  bars  show 
a  still  greater  deformation. 

In  order  to  investigate  the  effect  upon  the  stress  distribu- 
tion in  sections  of  irregular  shape  when  subjected  to  a  bend- 
ing load,  the  irregular  shaped  section  shown  in  Fig.  IS  was 
cut  from  a  special  grade  of  rubber  J4  'H-  thick  and  ruled 
up  in  the  unstrained  condition  as  previously  described.  The 
ruled  up  section  is  shown,  mounted  upon  a  board,  in  Fig.  20a. 

For  the  first  experiment,  the  load  was  applied  to  the  long 
straight  edge  so  as  to  put  the  material  along  this  edge  under 
compression  and  the  material  in  the  opposite  or  irregular 
edge  in  tension.  This  arrangement  is  illu.strated  in  Fig.  20b, 
the  tacks  being  placed  after  the  load  was  applied  to  prevent 
the  rubber  from  buckling.  The  photograph  clearly  indicates 
that  practically  no  deformation  took  place  along  the  upper 
edge  of  the  one-inch  by  two-inch  ]jrojection,  whereas  the 
ftress  at  the  corners  where  this  projection  joined  the  main 
l.od)'  was  unduly  severe. 

For  the  second  experiment,  the  load  was  applied  at  the 
upper  edge  of  the  projection.  The  stress  action  along  this 
edge  and  at  the  comers  was  somewhat  similar  to  that  ob- 
tained above  and  is  indicated  in  Fig.  20c. 

It  will  be  noticed  that  on  a  line  through  the  projecting 
part,  paralleling  the  uniform  section,  in  the  first  test  the 
rubber  is  in  tension,  and  in  the  second  test  the  ruled  lines 
show  a  compression,  the  maximum  stress  in  each  case  being 
on  a  continuous  line,  that  is,  on  a  line  common  to  the  upper 
and  lower  rectangles,  and  not  at  the  outermost  edge,  as 
might  be  supposed.  In  fact  if  the  width  of  the  upper  two- 
inch  edge  in  Fig.  20&  is  calipered  and  compared  witli  the 
corresponding  edges  of  Figs.  206  and  20c  it  will  be  found 
that  very  little  change  in  length  has  taken  place  due  to 
bending. 

No  doubt  the  reader  in  reviewing  the  elastic  action  of  the 
ruliber  specimens,  as  illustrated,  will  question  the  validity 
of  the  test  results,  or  their  inconsistency  with  the  usual 
theoretical  formulae.  It  should  be  rememljered  that  the 
usual  formulae  relative  to  the  strength  of  materials  apply 
only  to  such  members  as  plain  bars,  etc.,  having  a  uniform 
and  continuous  cross-section  and  not  to  members  having  an 
irregular  contour  or  whose  cross-section  increases  or  de- 
creases suddenly. 

In  w-riting  this  article  on  the  effect  of  abrupt  changes  of 
section  on  the  resistance  of  materials  it  has  been  the  aim  of 
the  writers  to  recapitulate  available  data  and  in  addition 
thereto,  by  means  of  the  rubber  test  specimens,  assist  the  de- 
signer in  visualizing  its  practical  application. 


TUBE  SPACING  TO  SUIT  BAD  WATER 
CONDITIONS 

BY  C.  E.  BROOKS 
Superintendent  Motive  Power.  Grand  Trunk  Pacific 

One  of  the  greatest  sources  of  trouble  to  railroad  men 
operating  in  bad  water  territory  without  a  doubt  is  tube 
leakage.  By  bad  water  conditions  is  meant  waters  which 
carry  from  50  to  300  grains  of  impurities  per  one-thousand 
U.  S.  gallons.    A  typical  analysis  is  as  follows: 

Grair.s  per 
U.  S.  Kallon 

Silica      _974 

Oxide     of    iron .]28 

Cai  bonate     of     lime Trace 

Sulphate     of    lime 56.391 

Caibonate    of    magnesia    19.378 

Sulphate    of    magnesia 7.007 

Sodium    and    pot.    sulphate 26.562 

Sodium    and   pot.    chloride 1.70O 

112.140 

It  is  a  well  known  fact  that  often  a  locomotive  does  fairlv 
well  as  far  as  steamintj  qualities  are  concerned,  until 
shopped,  with  flues  so  badly  scaled  and  mudded  up  that  they 
have  little  if  any  conductance;  in  fact,  many  cases  are  found 
where  the  flues  are   simply   smoke  conveyors,   and   take  but 


244 


RAILWAY     MECHANICAL     ENGINEER 


Vol..  93,  Xu. 


very  little  part  in  the  action  of  the  boiler.  The  remarkable 
feature  if,  that  if  firebox  sheets  are  in  good  condition  steam- 
ing cjualities  are  much  less  affected  than  one  would  expect. 

I  believe  this  can  lie  attributed  almost  cntirelv  to  the 
present  .systems  of  tube  spacing,  which  I  consider  have  these 
two  general  defects: 

(1) — Impeding  the  circulation  of  water  about  the  flues  by 
forcing   the  globules   of   steam   formed   on   the   flues   to 
work  through  a  zig-zag  course,  thereby 
(a) — delaying  steam  generation,  and 
(b) — forming  a  much  greater  insulating  coat  of  steam 
over  the  tubes,  resulting  in  loss  of  heating  surface. 
(2) — Facilitating  the  blocking  up  with  scale  due  to  the  im- 
possibility of  loosened  scale  or  mud  working  its  way 
through  to    the  belly    of  the    boiler,  the    general  result 
being  l)locking  up  of  water  spaces  with  mud   and  im- 
peding circulation  thereby. 
The  remedy   for  this   appears  to  be:    First,   the  use  of  a 
much    larger   diameter    flue   than   present   practice   calls    for 
below  the  superheater  flues;  second,  spacing  these  tubes  in 
vertical  and  horizontal  rows,  with  the  maximum  reasonable 
spacing;  third,  eliminating  all  small  tubes  l^etween  the  super- 
heater flues. 

The  object  of  the  use  of  larger  tubes  is  to  reduce  the  re- 
sistance of  the  gases   and,   combined   with   the  vertical   and 


horizontal  spacing,  to  give  the  generated  steam  globules  the 
shortest  and  easiest  path  to  the  surface  of  the  water  and 
permit  loosened  scale  to  drop  to  the  Ijelly  of  the  lioiler. 

Xo  doubt  these  recommendations  will  meet  with  criticisms 
from  man\-  sources,  the  chief  of  which  will  be  loss  of 
heating  surface  and  poor  .staying  of  sheets.  The  answers  to 
these  objections  are  that  the  heating  surface  is  of  little  value 
if  not  covered  with  water,  and  that  in  order  to  get  a  maxi- 
mum so-called  tulie  heating  surface  important  principles  of 
conductance  and  circulation  have  lieen  sacrificed  by  design- 
ing the  tube  spacing  to  effect  a  maximum  resistance  to  Ijoth. 

As  far  as  staying  is  concerned,  it  should  be  recalled  that 
in  bad  water  districts  where  a  set  of  tufjes,  properly  applied, 
may  leak  the  first  trip  over  the  road,  90  per  cent  of  the 
leakage  occurs  in  a  part  of  the  sheet  which  is  well  stayed, 
namely,  towards  the  center  of  the  small  tube  area.  This  is 
due,  not  to  the  fact  that  too  much  stress  is  exerted  on  the 
bead  of  the  flue,  because  in  that  case  we  would  get  the  same 
results  with  good  water.  It  is  due  to  the  fact  that  when 
certain  combinations  of  impurities  exist  in  the  boiler  steam 
pockets  are  formed  where  the  circulation  is  poor,  thereby 
resulting  in  overheating  the  beads,  with  the  resultant  expan- 
sion and  contraction,  which  finally  causes  a  leak.  The  only 
real  remedy  for  this  is  circulation,  which  can  be  improved 
liy  a  re-design  of  the  vertical  passages  between  the  tubes. 


Railroad  Administration  News 

Status    of    Shop    Crafts;    Wage  Case;    Summary    of 
Fuel  Conservation  Results;  Report  of  Safety  Section 


PRACTICALLY  all  of  the  locomotives  that  have  been 
used  during  the  past  year  on  railroads  other  than  those 
of  their  owners,  in  accordance  with  the  Railroad  Ad- 
ministration's plan  of  pooling  facilities,  are  now  being  re- 
turned to  their  home  roads  or  are  in  repair  shops  on  their  wa>- 
home.  Instructions  were  issued  about  March  1  that  when 
leased  locomotives  could  be  returned  to  their  owning  roads 
without  inconvenience  and  without  serious  interruption  to 
traffic  it  should  be  done,  as  a  large  number  of  the  roads  at 
that  time  had  locomotives  of  their  own  in  storage.  Nearly  800 
locomotives  at  that  time  were  being  operated  under  lease  Ijy 
roads  other  than  their  owners.  They  have  been  repaired  and 
put  in  good  shajie  before  returning  at  the  shops  where  the 
work  could  be  most  conveniently  done.  In  many  cases,  (par- 
ticularly where  locomotives  were  returned  from  eastern  or 
southern  roads  to  the  western  lines,  it  was  necessar)'  to  use 
very  roundabout  routes  Ijecause  of  insufficient  clearance. 

STATUS  OF  SHOI'  CR.\FT  ^^  Ai;E  CASE 

In  replv  to  man\-  incjuiries  from  its  members  "relative  to 
the  delay  in  the  settlement  of  wage  increases"  asked  of  the 
director  general  by  the  shop  craft  organizations  on  Januar>' 
7,  the  Railway  Employees'  Department  of  the  American  Fed- 
eration of  Lal)or  has  explained  that  after  having  presented 
its  arguments  to  the  wage  liHjard  on  March  12,  l.i  and  14, 
its  committee  was  notified  that  the  representatives  of  the 
regional  directors  were  not  prepared  to  present  their  side  of 
the  matter,  and  the  hearing  was  postponed  liy  the  board 
till  April  14.  The  employees  committee  protested  vigorously 
against  this  delay,  Ijut  the  board  declined  to  alter  its  decision. 
This  case  is  being  presented  by  14  representatives  of  the  em- 
ployees, with  B.  M.  Jewell,  acting  president  of  the  Railway 
Employees'  Department,  as  chairman,  and  14  representatives 
of  the  regional  directors,  with  C.  E.  Chambers,  mechanical 
assistant  to  the  regional  director  for  the  Allegheny  region,  as 
chairman. 


On  April  15  Mr.  Chambers  testified  before  the  Board  of 
Wages  and  Working  Conditions  at  Washington,  and  asked 
the  board  to  deny  the  increases  in  wages  and  allowances 
asked  by  the  federated  shop  crafts  affiliated  with  the  Amer- 
ican Federation  of  Labor,  on  the  ground  that  their  wages  are 
now  higher  than  those  paid  generally  by  industrial  concerns 
not  under  government  control.  The  rates  asked  by  the  shop 
crafts  include  a  basic  rate  of  85  cents  an  hour  for  experi- 
enced mechanics  in  place  of  the  present  rate  of  68  cents,  60 
cents  for  helpers,  and  also  differentials  for  certain  classes  of 
employees,  30  days'  holiday  a  year  and  other  concessions  in 
time.  These  increases,  Mr.  Chambers  said,  amount  to  25 
l^er  cent  in  the  basic  rate,  46  per  cent  for  second  class  elec- 
trical workers  now-  paid  58  cents,  .55  per  cent  for  car  men 
now  paid  6,i  cents  and  46  per  cent  for  those  now  paid  58 
cents. 

He  presented  a  set  of  exhiljits  comparing  the  rates  of  wages 
paid  to  railroad  shop  crafts  with  minimum,  maximum,  going 
and  average  hourly  rates  ])aid  to  employees  performing  sim- 
ilar work  in  1, 29.5  industrial  plants.  Ship  yards  and  similar 
jilants  were  not  included,  he  said,  because  of  the  emergency 
character  of  the  work.  The  infonnation  was  received  in 
reply  to  C)uestionnaircs,  all  of  which  liave  not  yet  been  an- 
swered, so  that  the  information  is  not  entirely  conijilete.  The 
exhibits  showed  average  hourly  rates  in  the  outside  indu.stries 
as  follows:  Macliinists,  56.2  cents;  boilennakers,  62.6  cents; 
black.smiths,  58.4  cents;  sheet  metal  w'orkers.  54.7  cents;  first 
class  electrical  workers,  55.8  cents;  second  class  electrical 
workers,  46. ,i  cents;  car  men,  48.2  cents;  molders,  60.6  cents, 
and  helpers,  44.3  cents.  The  majority  of  the  outside  machin- 
ists receive  rates  of  50  cents  and  upward,  while  tlie  prevail- 
ing rate  for  helpers  is  45  cents.  Mr.  Chambers  said  that  the 
pay  rolls  had  also  Ijeen  increased  by  the  classification  of 
work  made  in  Supplement  No.  4  to  General  Order  No.  27, 
because  the  first  cla.ss  rates  are  now  paid  in  many  instances 
for  work  formerly  performed  by  helpers  at  a  lower  rate,  as 
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the  craftsman  rate  is  now  paid  for  some  of  the  work  per- 
formed by  men  not  fully  (jualified  as  craftsmen.  Formerly 
a  craftsman  engaged  in  piece  work  made  his  heljjer  do  all 
he  could,  whereas  now  in  the  inter\-als  between  work  assigned 
to  the  helpers,  the  helper  frequently  does  nothing.  Mr. 
Chambers  also  presented  exhibits  showing  the  labor  turn- 
over, which  he  said  now  is  about  50  per  cent  less  than  it 
was  during  the  first  half  of  1918;  in  other  words,  it  has  been 
reduced  to  about  normal. 

A.  ().  Wharton,  vice-chairman  of  the  board,  questioned  the 
completeness  of  the  figures  because  they  did  not  include  many 
industries  on  the  Pacific  Coast  where  high  rates  have  been 
established,  or  in  the  inter-mountain  territory,  where  he  said 
he  knew  that  many  mechanics  were  receiving  a  minimum 
of  $1  an  hour.  He  also  commented  on  the  absence  of  figures 
from  the  Ford  Motor  Compan\-,  which  he  said  had  recently 
established  a  minimum  of  ?0  a  day  for  mechanics.  Mr. 
Chambers  said  that  many  of  the  questionnaires  from  the 
more  remote  jjoints  had  not  )-et  been  received,  and  that  the 
committee  had  been  unable  to  obtain  the  figures  from  the 
Ford  [jlant.  He  remarked  that  the  $6  minimum  was  75 
cents  an  hour. 

BACK    P.W  FOR   SHORT   LINE  EMPLOYEES 

Director  General  Hines  has  recently  announced  a  decision 
that  employees  of  the  short  line  railroads  whicli  were  not 
taken  under  federal  control  Ijecause  of  the  general  counsel  of 
the  Railroad  .Administration  ruled  that  they  were  not  "sys- 
tems of  transportation,"  are  not  entitled  to  back  pay  under 
General  Order  No.  27,  and  that  employees  of  railroads  re- 
linquished and  subsequently  taken  under  federal  control  are 
not  entitled  to  back  pav  for  the  period  back  of  the  date  of 
the  contracts  subsequently  executed.  As  to  the  employees 
who  might  have  been  induced  to  subscribe  for  Liljerty  bonds 
1j\-  the  appeal  sent  to  all  railroad  men  early  last  year  by 
Director  General  ilc.Adoo,  calling  attention  to  the  fact  that 
they  were  about  to  receive  increases  in  wages  and  back  pay, 
Mr.  Hines  says  that  unfortunately  these  assurances  were  not 
restricted,  as  thev  ought  to  have  been,  to  employees  of  rail- 
roads operated  b'v  the  government,  but  that  there  was  no 
intent  to  mislead' any  employees,  and  that  those  who  l^ought 
Liberty  bonds  on  the  strength  of  such  assurances  have  only 
done  what  every  class  of  citizenship  was  urged  to  do;  and 
have  made  a  splendid  investment  unless  they  have  lost 
because  it  became  necessary  to  sell  the  bonds  at  a  discount. 
These  conclusions,  adhering  to  the  position  fomierly  taken 
liy  Mr.  McAdoo,  were  expressed  by  Mr.  Hines  in  a  letter  to 
tlie  chief  executives  of  the  organizations  representing  railway 
employees,  who  had  asked  for  back  pay  for  the  short  line 
employees  back  to  January  1,  1918. 

ECONOMY    IN    CONSUMPTION    OF    CO.AL    IN     1918 

Good  results  attained  in  1918  as  a  resuh  of  the  campaign 
for  fuel  economv  are  shown  in  a  compilation  prepared  b}-  the 
Fuel  Conser\'at'ion  Section  of  the  Railroad  Administration 
comparing  some  of  the  principal  statistics  relating  to  the  con- 
sumption'of  coal  for  1916,  1917  and  1918.  The  tons  ot  coal 
consumed  in  freight  service  in  1918  amounted  to  b6,6o4,o43 
as  compared  with  79,454,966  in  1916  and  86,79..,339  in 
1917  Imt  the  pounds  of  coal  per  1,000  gross  ton  miles  show 
a  decrease  in  1918  as  compared  with  1917,  ahhough  an  in- 
crease compared  with  1916.  The  amount  was  199./  in  1918, 
200  9  in  1917  and  192.1  in  1916.  In  passenger  service  the 
tons  of  coal  consumed  in  1918  amounted  to  .50,570,0^0  as 
compared  with  32,58,^,171  in  1817  and  .?0,494,2.,,,  in  1916. 
The  pounds  of  coal  per  passenger  train  car  mile  used  in  1918 
•ivera-ed  19  3  as  compared  with  19.4  in  1917  and  18.5  in 
1916  '""  In  the  last  six  months  of  1918  the  pounds  of  coal  per 
1  000  gross  ton  miles  were  only  190.7  as  compared  with  201.8 
in  1917,  a  decrease  of  5.5  per  cent,  and  the  pounds  per  pas- 


senger car  mile  were  18.2  as  compared  with  18.8,  a  decrease 
of  .>.2  per  cent. 

The  report  also  compares  the  average  cost  of  coal  per  ton 
in  December,  1918,  and  December,  1917.  The  figures  for 
some  of  the  principal  roads,  which  do  not  include  the  cost  of 
the  haul  on  the  user's  rails,  are  as  follows: 

December,      December, 

Koad  1918  1917 

New    York.    .\'ew    Haven    S;   Ilarlford S.78  5.25 

Delaware    &    Hudson f-''  i"J, 

Boston    Si    Maine    °-21  ^J; 

Erie  3.^9  J.'/ 

Lehigb'  Valley     3  62  3.06 

Michigan    Central    3.78  3.63 

New    York  Central 3.43  3.0/ 

Baltimore    S:    Ohio— Eastern    Lines 2.66  ^.3U 

Baltimore   &    Ohio— Western    Lines 2.65  ^.30 

Pennsylvania    Eastern    Lines ^-88  -■■•» 

Pennsylvania    Western    Lines f'6  -■V' 

Philadelphia    ft    Reading 3.75  3.51 

.\tlantic  Coast  Line f^S  4.00 

Louisville   &    Nashville \\l  -,-\l 

Southern    {^^  -,-,l 

Chicago  &  North   Western 3.01  -.IV 

Oiicago,   Milwaukee  &   St.    Paul 3.42  -.»/ 

.Mchison,  Topeka  iSi  Santa  Ke 3-53  r-l' 

Southern   Pacific   6-";  °'; 

Union  Pacific  ■■  2.77  2.48 

Missouri    Pacific    3.1)9  2.si 

St.  Louis-San  Francisco 3.32  i.bV 

ARRANGEMENTS    FOR    EQUIPMENT    FINANCING 

.\rrangements  have  been  completed  for  temporarily  finan- 
cing the  amounts  now  due  the  car  and  locomotive  builders 
by  the  Railroad  .Administration,  amounting  to  approxi- 
mately $40,000,000,  by  the  issuance  of  certificates  of  in- 
debtedness, bearing  interest  at  five  per  cent,  which  may  be 
used  as  collateral  for  loans  from  the  banks  or  jiossibly  from 
the  War  Finance  Corporation,  but  up  to  .\pril  9  the  cer- 
tificates had  not  actually  been  issued.  Some  of  the  certifi- 
cates, which  are  to  be  in  convenient  denominations  for  that 
purpose,  will  be  passed  by  the  equipment  companies  to  the 
sul.>-contractors  who  furnished  materials  and  specialties,  but 
whose  contracts  are  with  the  Ijuilders  rather  than  with  the 
government.  For  this  reason  the  specialty  people  were  not 
admitted  to  the  conferences  between  the  builders  and  the 
Railroad  Administration  representatives,  Ijut  conferences 
between  the  suli-contractors  and  liuilders  were  held  afterward. 
Some  of  the  specialty  men  were  inclined  to  insist  on  being 
paid  in  cash  rather  than  certificates,  but  it  is  stated  that  if 
they  insist  on  cash  they  will  have  to  wait  until  it  is  available, 
as  the  companies  to  whom  the  certificates  are  issued  will  have 
to  give  their  own  notes  to  the  banks  and  might  thus  be  left 
"holding  the  bag"  for  a  time  in  case  of  unexpected  delay  to 
the  railroad  appropriation. 

Whatever  interest  above  five  per  cent  is  charged  by  the 
banks  will  be  reimbursed  b)'  the  government. 

A  sub-committee  was  appointed  to  represent  the  equipment 
companies  at  Washington  in  connection  with  the  issuance  of 
the  certificates,  consisting  of  George  Shaw,  Standard  Steel 
Car  Company;  H.  W.  Wolf,  .American  Car  &  Foundry  Com- 
pany; L.  O.  Cameron,  Pressed  Steel  Car  Company,  and  F.  O. 
Riener,  Haskell  &  Barker  Car  Company.  Companies  having 
contracts  with  the  builders  were  requested  to  telegraph  their 
bills  as  of  .April  1  to  J.  M.  Hansen,  secretar>-  of  the  car  and 
locomotive  manufacturing  committee,  at  Washington. 

REPORT  OF  SAFETY  SECTION 

The  Railroad  .-Vdministration  has  issued  a  notice  regarding 
a  reiiort  of  the  Safety  Section,  stating  that  since  the  govern- 
ment took  control  of  the  transportation  facilities  its  record  is 
one  of  which  both  employers  and  employees  should  have 
cause  to  feel  proud.  The  statement  indicates,  however,  that  a 
similar  pride  is  not  felt  in  the  activities  of  the  railroad  safety 
departments  before  that  time.  On  January  1,  1919,  there 
were  20,156  railroad  men  serving  on  railroad  safety  com- 
mittees under  the  direct  supervision  of  the  Safety  Section 
"actively  working  for  safety  on  the  railroads;  whereas  a  year 
ago  there  were  comparatively  few  men  thus  employed."     It 
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is  also  stated  that  on  certain  typical  roads,  where,  in  the 
month  of  January,  1918,  there  were  in  the  aggregate  212 
persons  killed,  and  3,118  were  injured,  the  record  for  the 
same  month  in  1919  shows  the  number  killed  as  94,  and  of 
injured  363.  Apparently  it  is  not  the  province  of  the  Safety 
Section  to  note  any  difference  in  operating  conditions  in  the 
two  months. 

Concerning  the  campaign  directed  to  cleaning  up  yards  and 
rights  of  way,  one  of  the  big  roads  reports : 

"One  division  has  picked  up  between  675  and  700  carloads 
of  scrap  and  debris;  and  92  cars  of  scrap  iron  were  gathered 
along  rights  of  way  in  yards.  On  the  divisions  that  were 
cleaned  up  through  the  efforts  of  the  safety  department  a 
numlier  of  old  link  and  pin  couplers  were  picked  up,  a  proof 
that  no  clean  up  had  Ijeen  made  for  a  number  of  years." 
One  of  the  circulars  issued  by  the  brotherhood  lodges  reads: 
"We  feel  the  safety  movement  is  of  the  utmost  importance 
to  all  employees  and  your  hearty  co-operation  and  earnest 
support  is  requested,  that  accidents  and  personal  injuries  to 
our  fellow  employees  may  be  reduced  to  the  lowest  minimum." 
The  Safetv  Section  is  planning  a  "No  Accident  Month"  for 
May  in  the  Southwestern  Region. 

CONTINGENT   FEE   COVEN.\NT    MODLFIED 

Director  General  Hines  has  announced  that,  with  the  ap- 
proval of  Attorney  General  A.  Mitchell  Palmer,  he  has  con- 
sented to  a  modification  of  the  covenant  inserted  in  purchase 
contracts  under  the  direction  of  the  Department  of  Justice 
issued  June  18,  1918,  prohibiting  the  payment  to  agents  of 
fees  contingent  upon  the  procuring  of  contracts  with  the  .gov- 
ernment in  so  far  as  it  relates  to  railroad  contracts. 

Since  this  order  was  promulgated  by  the  attorney  general, 
there  has  been  a  good  deal  of  complaint  from  railway  supply 
houses  that  its  provisions  were  working  a  hardship  upon 
them,  and  that  the  government  itself  was  losing  the  lienefits 
of  a  system  which,  previously,  had  proved  both  economical 
and  satisfactory  in  ever)'  particular. 

Hereafter,  the  attomev  general's  order  will  not  affect  con- 
tracts made  between  the  Railroad  Administration  and  supply 
houses  which,  previous  to  government  control,  carried  on  their 
business  through  liona  fide  selling  agencies. 

At  the  suggestion  of  John  Barton  Payne,  general  counsel 
for  the  Railroad  Administration,  the  following  clause  will 
be  inserted  in  appropriate  cases  in  future  railroad  contracts: 

"Provided,  however,  that  this  covenant  shall  not  invalidate 
a  contract  obtained  through  a  bona  fide  commercial  represen- 
tative emploved  under  a  general  contract  covering  designated 
territori'  and  shall  not  prohibit  or  penalize  the  employment 
of  the  same  agencies,  rates  and  methods  of  compensation  in 
dealing  with  the  United  States  heretofore  customarily  em- 
ployed bv  the  contractor  in  the  regular  course  of  his  liusiness 
in  similar  dealings  with  the  railroad  corporations." 

ORDERS  OF  THE  REGIONAL  DIRECTORS 

Pavmciil  of  Emplovces  on  Hourly  Basis  Instead  of  Piece 
Work  Basis.— The  Southern  regional  director  has  issued  the 
following: 

"Referring  to  my  telegram  E-64,  January  2,  1919,  repeat- 
ing message  from  the  director  general  of  railroads,  dated 
Washington,  December  31,  regarding  preference  of  shop- 
men throughout  the  countn,-  to  be  paid  on  hourly  basis,  as 
provided  in  Supplement  No.  4  to  General  Order  No.  27, 
rather  than  the  piece  work  basis  in  effect  on  many  r-ailroads. 

"Acting  under  the  permission  of  the  director  general, 
granted  bv  his  message  December  31.  1918,  employees  on 
many  railroads  have  indicated  their  preference  with  respect 
to  working  upon  an  hourly  instead  of  a  piece  work  basis. 
Director  Tvler,  Division  of  Operation.  Washington,  writes 
me  he  is  advised  that  at  some  shops,  after  a  decision  has 
been  reached  in  this  way,  certain  local  officers  or  foremen 
are  continuing  to  agitate'  the  matter,  urging  upon  the  men 


that  another  vote  be  taken,  with  the  result  that  in  some  cases 
two  or  three  votes  have  already  been  taken  upon  the  subject. 

"This  is  taken  as  indicating  a  purpose  on  the  part  of 
those  local  officers  to  circumvent  the  wishes  of  the  director 
general,  so  clearly  expressed  in  his  telegram  of  December 
31.  The  effect  is  to  keep  the  shop  organizations  at  such 
points  continually  agitated  with  most  certain  detrimental 
effect  upon  the  efficiency  and  morale  of  the  organization. 

"Will  you  please  direct  that  on  railroads  under  your 
jurisdiction  where  employees  have  once  decided  this  matter 
by  vote,  it  will  be  considered  as  definitely  settled  during  the 
period  of  federal  control." 

Repairs  of  Short  Line  Cars. — The  regional  director,  East- 
ern region,  l)y  circular  500-14-5A669,  announces  that  begin- 
ning with  April  1  bills  for  repairs  to  cars  and  engines  belong- 
ing to  non-federal  roads — the  "short  lines" — are  to  be  made 
on  the  basis  of  actual  cost  of  labor  and  materials,  plus  15 
per  cent,  with  10  per  cent  added  to  the  total  to  cover  super- 
intendence and  accounting.  Material  furnished  by  the  road 
owning  the  car  or  locomotive  is  to  be  billed  to  the  road 
making  the  repairs,  which,  in  turn,  should  re-bill  it  at  the 
same  rate  plus  15  per  cent  for  handling.  Proper  credit  is 
to  be  allowed  for  scrap  at  current  prices. 

Reclamation  of  Scrap. — The  regional  director.  Eastern 
region,  by  circular  2900-99A-670  calls  attention  to  careless- 
ness in  the  gathering  and  sale  of  scrap  material.  Scrap  ma- 
terial has  been  sold  without  assortment,  and  new  articles, 
available  for  immediate  use,  have  been  sold  as  scrap.  Fed- 
eral managers  are  called  upon  to  review  the  instructions  and 
regulations  now  existing  in  order  to  make  sure  that  the 
greatest  possible  care  is  exercised,  and  to  take  any  action  that 
may  be  found  necessary  to  insure  that  the  sorting,  reclama- 
tion and  sale  of  the  scrap  is  being  properly  and  economically 
handled. 

Use  of  Lock  Nuts  and  Grip  Unit  Nuts  on  Boilers. — Order 
186  of  the  Southwestern  regional  director  calls  attention  to 
the  fact  that  lock  nuts  and  grip  unit  nuts  are  Iieing  used  on 
studs  which  are  screwed  into  boilers,  and  instructs  that  here- 
after lock  nuts  and  grip  unit  nuts  must  not  he  used  in  this 
manner,  and  that  where  a  lock  nut  is  required  a  jam  nut  is  to 
l)e  used. 

Brakes  on  U.  S.  R.  A.  Hopper  and  Gondola  Cars. — Order 
194  of  the  Southwestern  regional  director  requires  inspectors 
to  make  a  special  inspection  of  all  United  States  composite 
gondola  standard  and  hopper  cars,  and  that  where  these  cars 
are  found  without  sheave  wheels  on  the  brake  shaft  end  of 
the  hand  Ijrake  rod  to  send  these  cars  to  shop,  regardless  of 
ownership,  and  have  the  brake  arrangement  changed  to  con- 
form to  the  approved  standard. 

I'se  of  Headlii^ht  Generators. — Circular  203  of  the  South- 
western regional  director  reminds  enginemen  that  by  keeping 
water  gages  and  shields  clean  or  by  slightly  relocating  the 
lamps  of  these  water  gages,  it  will  not  be  necessary  to  run 
headlight  generators  during  daylight  as  is  now  l^eing  done  in 
many  cases. 

Reports  of  .Air  Brakes  Cleaned. — The  Eastern  regional 
director  by  Order  1801-131A691,  calls  for  regular  monthly 
reports,  beginning  with  April,  showing  the  number  of  freight 
car  air  brakes  overhauled,  with  a  .statement  showing  the  ratio 
of  number  cleaned  to  number  of  freight  cars  owned. 


Iron  That  Can  Be  Whittled. — It  is  well  known  that 
rapid  cooling  of  hot  metals  hardens  them.  That  the  opposite 
is  true  has  recently  been  demonstrated  in  striking  fa.shion  by 
the  General  Electric  Company.  One  of  their  scientists  an- 
nealed .'\merican  ingot  iron  surrounded  by  hydrogen  gas  for 
three  hours  at  a  temperature  aliove  1 .600  deg.  F.  The  product 
was  vepi-  little  harder  than  the  softest  copper,  and  can  be 
whittled  with  a  knife. 
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STORAGE  BATTERY  CARS  FOR  USE  IN 
YUCATAN 

The  three  cars  shown  in  the  illustrations  have  just  been 
delivered  to  the  United  Railways  of  Yucatan  by  the  Railway 
Storage  Batter}-  Car  Company,  New  York.  The  cars  are 
driven  by  motors  geared  to  the  axles  and  power  is  supplied  to 
the  motors  by  Edison  storage  batteries.  The  cars  are  de- 
signed to  be  operated  either  singly  or  in  trains  by  multiple 
unit  control. 

The  schedule  as  laid  out  for  service  to  be  performed  covers 
the  run  from  Merida  to  Progreso,  a  distance  of  23.6  miles. 


sills  of  10-in.,  15-lb.  channel  sections.  The  transoms  are  built 
up  of  flat  plate;  the  top  or  tension  member  is  9  in.  wide  by 
7  in.  in  thickness,  while  the  bottom  member  is  9  in.  wide  by 
1  in.  in  thickness.  In  addition  to  the  end  sills  the  underframe 
includes  a  curved  buffer  beam  of  5-in.  by  S-in.  by  J/2-in.  angle 
section  curved  to  a  radius  of  IS  ft.  '4  in.  The  cross  members 
of  the  underframe  are  6-in.,  8-lb.  channels  and  are  five  in 
number. 

The  body  frame  is  of  light  steel  construction,  the  posts  being 
2-in.  by  2-in.  by  }4-in-  T-sections,  sheathed  below  the  win- 
dows with  3/J2-in.  steel  plate.  The  side  plates  are  Zyi-in. 
by  lyi-in.  by   j4-in-  angles.     The  carlines  are  of  sections 


Three   Storage    Battery    Cars    Recently   Shipped    to   the   United    Railways  of  Yucatan 


There  are  si-x  stops  between  terminals  and  the  running  time 
over  the  line  is  45  minutes.  The  city  of  Merida  has  a  popu- 
lation of  70,000,  while  that  of  Progreso  is  8,000.  The  grade 
between  the  two  cities  is  practically  level  and  the  total  service 
per  day  is  three  round  trips.  The  cars  are  fitted  for  passen- 
ger service  and  are  able  to  draw  a  trailer  carrying  baggage 
and  express  matter. 

CONSTRUCTION 

The  car  is  constructed  according  to  M, 
and  the  car  body  and  its  appliances  are  all 
ception  of  doors  and  inside  fittings.  The 
car  body  is  56  ft.,  the  extreme  width  is  8 
extreme  height  is  12  ft.  Reversible  seats 
rattan  are  used  and  the  seating  capacity 
persons. 

The  underframe  is  built  up  of  two  6-in. 


center  sills  spaced  liy^  in.  back  to  back, 


C.  B.  standards 
steel  with  the  ex- 
over-all  length  of 
ft,  6  in.,  and  the 
upholstered  with 
of  the  car  is  66 

.,  10.5  .lb.  channel 
with  side  and  end 


similar  to  the  posts  and  they  extend  across  the  car  from  side 
plate  to  side  plate. 

The  cars  are  fitted  with  M.  C.  B.  couplers  and  single  spring 
draft  gears. 

Brill  69E  trucks  are  used.  These  trucks  have  a  5-ft.  6-in. 
wheel  base  and  are  spaced  14  ft.  between  centers.  They  are 
of  the  arch  bar  type,  are  light,  each  weighing  6,220  lb.  with- 
out motors,  and  are  fitted  with  M.  C.  B.  wheels  and  axles. 
Roller  bearing  journal  boxes  are  used. 

The  total  weight  of  car  without  load  is  56,600  lb.;  the 
Ijatteries  alone  weigh  12,600  lb.,  and  the  total  weight  of  the 
motors  and  control  equipment  is  about  6,000  lb.  This  makes 
a  total  weight  per  passenger,  on  the  basis  of  the  seating 
capacity,  of  about  500  lb. 

MOTOR    AND    CONTROL    EQUIPMENT 

Each  car  is  equipped  with  four  General  Electric,  No.  261, 
250-volt,  direct  current  motors.     There  is  one  motor  for  each 
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axle  and  each  motor  is  connected  to  the  axle  with  a  single 
reduction  gear.  Tliese  motors  were  supplied  to  meet  the  re- 
quirements of  supplying  a  single  car  with  88  mechanical 
horse-power  during  acceleration  and  28  mechanical  horse- 
power when  running  free  and  to  supply  a  car  and  trailer  with 
166  mechanical  horse-power  during  acceleration  and  with  .59 
mechanical  horse-power  when  running  free.  The  motors  are 
protected  by  Condit  instantaneous,  automatic,  overload  circuit 
lireakers. 

The  electrical  ec|uipment  includes  double  end  multijile  unit 
control  and  the  cars  are  connected  with  a  seven-point  cable 
when  they  are  used  in  multi])le  units.  The  cars  are  equi])ped 
with  General  Electric  straight  and  automatic  air  brakes. 


For  brancli  line  steam  railroad  service  cars  of  this  type 
have  the  advantage  of  requiring  little  attention  which  cannot 
be  given  li)-  the  regular  passenger  car  maintenance  forces. 
Aside  from  the  batteries  the  only  other  .s])ecial  equipment  are 
the  motors  and  control  apparatus,  which  need  little  attention 
excei)t  at  .general  overhaul  periods. 

A  storage  battery,  of  course,  represents  a  loss  of  efficiency, 
but  it  does  awa)'  with  line  losses,  as  compared  with  a 
trolley  system,  and  where  24-hour  service  is  not  required 
the  cost  of  kec[)ing  power  on  the  line  with  no  cars  running 
is  eliminated.  Furthermore,  it  is  usually  possible  to  charge 
batteries  during  an  off-peak  jieriod  and  thereby  obtain  a 
lower  charging  rate. 

Similar  cars   are   in   use  on   the   Cambria   &   Indiana,  the 


Kach  car  is  equipped  with  a  battery  of  248  Edison  t)-pe 
A-12  cells;  240  of  these  cells  are  used  for  the  power  circuit 
and  eight  for  the  li.ghting  circuit.  While  the  battery  is  being 
charged  all  of  the  cells  are  connected  in  series.  A  Sangamo 
ampere  hour  meter  is  installed  in  the  charging  circuit  to 
insure  the  batteries  the  proper  amount  of  charge  and  to  pro- 
tect them  from  overcharge. 

PERFORMANCE 

These  cars  are  capable  of  developing  a  speed  of  45  miles 
an  hour  on  level  tangent  track.  It  is  possible  for  them  to 
ne.gotiate  grades  of  from  8  to  10  per  cent  and  to  haul  loads 
of  from  .iO  to  .i5  tons  at  a  fair  maximum  speed.  They  may 
also  be  used  to  spot  and  drill  loads  up  to  150  tons.  Under 
ordinary  service  conditions  their  range  of  operation  on  one 
charge  of  the  battery  is  about  120  miles,  although  this  range 
w-ill  .seldom  be  required  in  branch  line  service. 

The  particular  advantage  of  this  type  of  car  as  presented 
by  the  maker  lies  principally  in  the  characteristic  of  the 
alkaline  storage  batten,-.  As  the  battery  is  comparatively 
light  in  w-eight,  the  total  weight  of  the  car  is  not  e.xcessive 
and    as    the    battery    is   stronglv   built    and    not    affected    by 


The  Car  Bodies  and  Their  Appliances  Are  AH   Steel,   Except  for  the 
Doors    and     Inside    Finish 


Interior  of  the   Storage   Battery  Car  for  Yucatan   Showing   the 
Seating    Arrangement 

ordinary  vibration  and  shock  it  lends  itself  particularly  to 
this  class  of  service.  The  only  attention  required  for  this 
class  of  storage  battery  is  to  keep  it  charged  and  filled  with 
water. 


Lorain,  .Ashland  &;  Southern,  the  Atlanta,  Birmingham  & 
Atlantic,  the  Chattahoochee  Valley,  the  Long  Island  and  the 
Pennsylvania.  During  the  mechanical  conventions  to  be 
held  at  Atlantic  City  next  June  a  demonstration  car  of  this 
tvpe  will  be  in  operation  between  .Atlantic  Citv  and  Ocean 
Citv. 


STANDARD    FREIGHT  CARS    ARE    HELD 
IN   STORAGE 

Since  the  signing  of  the  armistice,  in  addition  to  the  large 
numlier  of  idle  cars  which  have  been  in  service,  several 
thousand  of  the  new  standard  cars  built  on  the  orders  placed 
Ijy  the  Railroad  .Administration  last  year  have  been  completed 
by  the  builders,  but  cannot  l;e  stencilled  liecause  the  railroad 
com])anies,  which  are  expected  to  take  them  and  pay  for  them, 
have  not  yet  accepted  them.  Over  26,000  of  the  100,000 
standard  cars  ordered  had  been  accepted  by  the  roads  to 
March  ,51,  according  to  a  statement  coni[)iled  by  the  Railroad 
.Administration,  but  this  docs  not  account  for  at  least  10,000 
more  than  have  been  built,  and  are  being  held  in  storage 
until  it  can  be  ascertained  whether  the  Railroad  Administra- 
tion can  force  the  companies  to  take  them  at  the  high  prices. 
The  administration  takes  the  position  that  it  can,  because  they 
were  ordered  under  war  conditions  and  allocated  to  the 
various  roads,  but  many  of  the  companies  are  not  in  a  posi- 
tion to  finance  them,  and  meanwhile  the  Railroad  .Adminis- 
tration is  paying  for  them  at  the  contract  price  minus  an 
amount  to  cover  the  cost  of  stenciling.  The  standard  locomo- 
tives, on  the  other  hand,  are  being  accepted  as  fast  as  they  are 
turned  out. 


Draft  Gear   Ten   Fla„t   of  ll'C   T.   H.    Sy,m,:Slo,<    Comfany 


Draft  Gear  Test  Demonstrations 

Method  of  Recording  Action  Under  Impact  Between 
Cars    Devised    by    Inspection    and    Test     Section 


ON  April  10  and  11  a  series  of  public  demonstrations 
were  conducted  b)  the  Inspection  and  Test  Section 
of  the  Division  of  Operation,  United  States  Railroad 
Administration,  at  the  draft  gear  testing  plant  of  the  I".  H. 
Symington  Company,  Rochester,  N.  Y.  The  manufacturers 
of  draft  gears,  the  draft  gear  committee  of  the  mechanical  sec- 
tion of  the  American  Railroad  Association,  the  mechanical 
committee  of  the  Railroad  Administration  and  a  number  of 
railroad  officers  were  present.  The  purpose  of  the 
demonstration  was  to  disclose  in  advance  of  a  series  of 
official  dratt  gear  tests  to  l5e  conducted  at  this  plant,  the 
methods  ot  testing  which  will  lie  followed,  and  jMrticularl)- 
to  demonstrate  the  operation  of  the  devices  which  have  l^een 
developed  to  graphically  record  the  action  of  the  draft  gear 


curs  consist  of  a  motor  driven  drum  hoist  housed  at  the  top 
of  the  12  per  cent  grade,  the  cable  from  which  is  attached  to 
a  special  puller  car  to  which  the  test  car  is  attached  in  such 
a  way  that  the  coupling  ma\-  be  tripped  at  any  predetermined 
point  on  the  grade;  a  motor  driven  capstan  winch  l)cside  the 
track  is  used  to  spot  the  cars  on  the  level  track. 

Both  of  the  50-ton  gondola  cars  are  loaded  so  that  each 
has  a  gross  weight  of  U3,000  lb.  The  adjoining  ends  are 
arranged  so  that  they  may  be  equipped  with  any  draft  gear 
of  standard  dimensions,  or  with  solid  liuffers.  The  moving 
car,  designated  as  the  .1  car,  is  drawn  up  the  inclined  track 
and  released  at  stations  predetermined  to  produce  whatever 
velocity  of  impact  is  desired.  The  stationarj-  car,  desigimted 
as  the  B  car,  is  placed  at  a  fixed  point  on  the  track  so  that 
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Profile    of    the    Test    Track 


. I'a.  amde- 


lietween  two  car...  one  moving  and  the  other  standing  Lit  ihe 
instant  of  impact.  .  j  ^-    j 

For  a  period  of  several  months  the  Inspection  and  lest 
Section  has  been  engaged  in  testing  draft  gears  under  the 
direction  of  B.  W.  Kadel,  assistant  engineer,  the  program 
including  tests  both  with  the  static  machine  and  under  the 
drop  and  the  work  to  be  performed  on  the  Symington  plant 
constitutes  the  next  series  of  tests  in  the  draft  gear  program, 
in  all  of  which  the  draft  gear  committee  of  the  Master  L  ar 
Builders'  Association  is  co-operating. 

The  test  plant  of  the  T.  H.  Symington  Company  was  built 
to  facilitate  the  testing  of  draft  gears  under  as  neariy  as 
possible  actual  .service  conditions.  It  consists  of  a  test  track, 
one  end  of  which  is  laid  out  on  a  12  per  cent  grade  for 
accelerating  purposes,  followed  l^y  a  section  of  level  track 
at  the  othe'r  end  of  which  is  a  one  per  cent  ascending  grade 
Two  50-ton  steel  frame  gondola  cars  with  wood  floors  and 
siding  are  used  in  the  tests.     The  facilities  for  handling  the 


the  performance  of  the  cars  during  the  [leriod  of  im].iact  is 
comparable  for  all  tests.  This  position  is  chosen  so  that  the 
B  car  stands  fully  on  the  1  per  cent  decelerating  grade 
when  struck  Ijy  the  .1  car,  while  the  latter  moves  upon  level 
track  during  the  period  of  impact  and  for  a  distance  of  ap- 
proximateh"  six  feet  liefore  the  instant  at  which  the  buffing 
faces  of  the  two  drawheads  come  in  contact.  The  cars  are 
equipped  with  flat  face  buffing  .stems  instead  of  standard 
couplers  in  order  to  produce  a  normal  imjiact  without 
coupling  the  cars. 

The  "method  of  recording  and  comparing  the  action  of 
various  draft  gears  under  impact  between  the  two  cars  is  a 
development  recently  worked  out  by  the  Inspection  and  Test 
Section  and  the  engineers  of  the  T.  H.  Symington  Company, 
working  together. 

The  "outstanding  feature  of  the  new  recording  apparatus 
is  that  a  direct  and  continuous  record  is  made  of  tlie  move- 
ment  of   both   cars   during   a   period   lieginning  Ijefore   the 
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instant  of  impact  and  continuing  after  the  final  separation 
of  the  two  cars.  The  records  of  the  car  movements  are  made 
by  pencils  traveling  in  a  line  parallel  to  the  track  and  mark- 
ing upon  revolving  drums,  one  for  each  car.  both  of  which 
are  mounted  on  a  common  shaft  also  parallel  to  the  track. 
The  drum  shaft  is  worm  driven  by  a  32-volt  shunt-woundi 
direct-current  motor,  which  receives  its  power  from  a  stor- 
age battery.  The  paper  speed  of  the  drum  is  approxi- 
mately 31  in.  per  second.  Tlie  pencil  holders  for  the  two 
drums  are  mounted  on  guides  parallel  to  the  axis  of  the 
drums  and  are  moved  by  bars  which  project  out  from  the 
sides  of  the  cars.  Provision  is  made  for  horizontal  move- 
ment of  these  bare  at  right  angles  to  the  longitudinal  center 
line  of  the  car.  Guides  attached  to  the  instrument  base 
engage  a  lever  suitably  attached  to  each  bar  to  withdraw  it 
from  contact  with  the  pencil  holder  before  it  can  be  moved 
beyond  either  end  of  the  cylinder. 

The  line  drawn  upon  the  first  or  .1  drum  shows  the  e.xact 
velocity  of  tlie  A  car  at  the  moment  of  impact,  denotes  the 
exact  point  of  impact,  shows  by  the  type  of  cur\-e  drawn 
the  rate  of  retardation  of  this  car  and  finallv  gives  the 
velocity  of  the  car  after  the  two  cars  have  parted.  The  line 
drawn  upon  the  B  drum  shows  the  rate  of  acceleration  of  the 
B  car  and  shows  the  final  velocity  of  this  car  as  the  two  cars 
part.  Cun-es  made  in  the  same  test  upon  the  A  and  B  drums 
are  reproduced  in  Figs.  1  and  2,  respectively. 

When  a  test  is  to  be  made  the  two  cars  are  spotted  with 
the  buffing  faces  in  contact  and  all  slack  eliminated  from 
draft  gears  and  attachments.  With  the  drums  standing,  the 
pencil  carriages  are  given  a  slight  movement  along  the  guide- 
to  draw  common  reference  lines,  3-i,  Fig.  1,  and"4-4.  Fig.  2. 
by  means  of  which  the  two  cards  later  may  be  svnchronlze'd 
as  to  time.  The  pencils  are  then  set  on  both  drums  in  the 
positions  which  they  will  occupy  against  the  bars  projecting 
out  from  the  sides  of  the  cars  at  the  instant  the  buffing 
faces  between  the  two  cars  come  in  contact. 

With  the  pencil  carriers  thus  located  the  drums  are 
rotated  to  draw  the  common  datum  line,   1-1,  Fig.   1,  and 


The  test  is  then  run  by  hauling  the  .1  car  up  tlie  12  per 
cent  grade,  releasing  it  at  the  point  required  to  produce  the 
desired  velocity  of  impact,  the  pencil  on  the  A  drum  being 
moved  back  from  its  impact  position  so  that  a  record  of  the 
velocity  of  the  car  as  it  approaches  the  point  of  impact  may 
be  obtained. 

From  the  curi'es  a  study  can  be  made  of  the  car  move- 


The  Flat  Face  Buffer  and  Travel  Gage 

ments  throughout  the  c)cle  of  draft  gear  movement  and  the 
velocitx-  of  the  A  car  at  the  moment  of  impact  can  be  accu- 
rately determined,  as  well  as  the  velocities  of  both  cars  be- 
yond the  point  of  separation.  Thus  on  the  card  for  the  A 


The    Instrument   on   Whicn    the  Car   Movements   are    ReccrdeO   on    a   Time- Distance    Basis 


2-2,  Fig.  2,  upon  these  drums.  Line  2-2  on  the  B  drum 
indicates  the  standing  position  of  the  B  car;  line  1-1  on  the  A 
drum  indicates  the  position  of  the  A  car  at  the  first  instant 
of  contact  with  the  B  car.  By  means  of  these  datum  lines 
the  cards  for  the  two  cars  can  be  matched  as  to  their  positions 
along  the  track. 


car.  Fig.  1 ,  the  angularity  of  the  line  below  the  datum  line 
denotes  the  exact  velocity  of  the  striking  car,  and  the  weight 
being  known,  its  energy  as  a  moving  body  can  be  accurat'ely 
determined. 

Referring  again  to  Fig.  1,  at  point  5  it  is  known  that  the 
.1  car  first  met  the  B  car,  that  the  draft  gears  started  to  close 
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and  consequently  that  its  velocity  began  to  decrease.  Assum- 
ing that  the  draft  gear  action  is  entirely  smooth  and  that 
the  bombardments  of  static  testing  are  not  present  in  this 
service,   it  is  possible  to  determine   from  the  shape  of  the 


stored  in  this  car.  On  cards  made  from  certain  draft  gears 
the  A  car  comes  to  rest  as  denoted  in  Fig.  1  before  it  has  trav- 
eled beyond  the  limit  of  the  pencil  movement  along  the  A 
drum. 

Referring  to  Fig.  2,  from  the  curve  drawn  by  the  B  car 
can  be  determined  the  rate  of  acceleration  of  this  car  and 
its  final  velocity  when  the  cars  part.  Knowing  this  velocity 
and  the  weight  of  the  car  it  is  possible  to  calculate  the  energy 
transferred  from  the  A  car  to  the  B  car.  From  Figs.  1  and  2 
it  is  thus  possible  to  determine  the  actual  energy  absorption 
which  has  taken  place  during  the  draft-gear  cycle. 

The  common  datum  and  reference  lines  drawn  on  the  two 
cards  prior  to  the  test  run  make  it  possible  exactly  to  super- 
impose one  curve  upon  the  other,  thus  producing  a  graphic 
record  of  the  relationship  of  the  cars  to  each  other  throughout 
the  significant  range  of  movement.     This  has  been  done  m 

Fig.   3. 

From  the  superimposed  cards  it  is  possible  to  determine 
point  5  at  which  the  draft  gears  begin  to  close,  the  point  at 
which  they  closed  to  the  maximum  amount,  point  6  at  which 
they  finaliv  part,  the  distance  the  cars  move  along  the  track 
during  anv  period  of  time  within  the  range  of  the  diagram, 
the  time  required  for  any  phase  of  the  gear  movemerit  cycle, 
and  the  amount  of  draft  gear  travel  at  any  instant,  this  being 


Fig.    1 — Card    Made    by    the    A    Car 

curved  line  denoting  the  decrease  in  velocity  of  tliis  car,  the 
approximate  forces  which  must  have  been  at  work  to  produce 
the  retardation  shown  between  any  two  points  on  the  time 


p,g.  2— Card  Made  by  the  B  Car 

axis  From  the  final  angularity  of  the  approximately  straight 
Ihie  beyond  the  point  of  separation  ot  the  two  cars  can  be 
detem^nTd  the  vdocity  of  the  A  car  after  the  draft  g^ars 
haveTarted  and  the  nmnber  of  foot  pounds  of  energy  still 


Fig.  3 — Cards  from  A  and   B  Cars  Superimposed 

indicated  by  the  vertical  distance  between  the  two  curves  at 
that  instant. 

In  addition  to  the  instrument  with  which  these  diagrams 
are  obtained,  the  B  car  is  also  equipped  with  a  small  con- 
stant-speed motor  driven  recording  drum,  the  pencil  move- 
ment of  which  records  the  movement  of  the  buffer  stem  on 
that  car  with  relation  to  the  car  body,  by  means  of  an  equal- 
ized piano  wire  connection  to  the  top  and  bottom  of  the  rear 
end  of  the  front  follower.  The  card  from  this  drum  reflects 
the  smoothness  of  action  of  the  draft  gear  in  closure  and 
release  on  a  time-closure  basis  and  provides  a  measure  of 
the  maximum  closure  of  the  draft  gear  on  tlie  B  car.  In 
addition  to  the  record  thus  obtained,  which  compensates  for 
any  tendencv  of  the  follower  to  tilt  in  a  vertical  plane, 
the  buffers  of  both  cars  are  fitted  with  the  closure  gage 
shown  in  one  of  tlie  illustrations,  from  which  the  maximum 
gear  movement  may  be  measured.  These  gages  are  a  part 
ot  the  regular  equipment  of  the  test  cars  as  they  have  pre- 
viously been  used. 

To  the  side  of  each  car  are  also  attached  two  pendulum 
shift  gages  or  seismographs.  The  pendulums  of  these  in- 
struments are  arranged  to  swing  freely  in  but  one  direction 
■  from  the  perpendicular,  the  two  instruments  on  the  same  car 
being  arranged  so  tliat  tlie  pendulums  swing  in  the  opposite 
directions.  The  swing  of  the  pendulums  under  the  action  of 
inertia  carries  with  it  a  small  marker  mounted  on  a  graduated 
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segment,  a  friction  spring  in  the  marker  causing  it  to  remain 
in  the  position  to  which  it  is  moved  by  the  swing  of  the 
pendulum.  These  instruments  are  a  part  of  the  regular  test 
equipment  of  the  cars  and  the  records  obtained  from  them 
provide  a  means  of  comparison  of  the  load  shifting  tendencies 
of  the  impact  with  various  draft  gears. 

The  demonstrations  were  entirely  unofficial  in  char- 
acter, no  records  or  detail  comparisons  of  commercial  gears 
being  taken.  The  curves  here  reproduced  were  obtained 
witli  ^LC.B.  spring  draft  gears  in  both  cars. 

A  SUPPLY  TRUCK  FOR  EMERGENCY 

REPAIRS 

BY  A.  J.  KIPP 

Shop   Engineer.  Chicago,  Milwaukee.  &  St.   Paul 

A  Station  supply  truck  fitted  with  all  the  material  for 
emergency  repairs  which  is  usually  carried  in  supply  sheds, 
is  a  new  device  that  has  proved  very  useful  since  its  intro- 
duction on  the  Chicago,  Milwaukee  &:  St.  Paul.  These  trucks 
are  designed  to  be  used  at  passenger  temiinals  and  are  a 
great  help  in  making  quick  repairs.  Formerly  if  a  train 
came  in  with  a  hot  box  the  inspector  had  to  go  to  the  shed 
for  jacks,  brasses  and  packing,  but  now  the  truck  is  brought 
up  beside  the  car  and  the  man  has  all  the  tools  and  supplies 
he  requires  within  easy  reach.  For  other  minor  repairs  the 
truck  has  been  found  equally  convenient. 

The  truck  itself  is  5  ft.  2  in.  long.  3  ft.  8  in.  high  and 
14  in.  wide,  with  three  Iiorlzontal  doors  on  each  side  extend- 


The  Supply  Truck  Facilitates  Making   Quick   Repairs 

ing  the  full  length  of  the  truck.  The  arrangement  was  made 
as  compact  and  narrow  as  possible  so  that  the  truck  could 
readily  be  used  between  two  trains  standing  on  adjacent 
tracks.  The  interior  is  partitioned  off  for  holding  the 
standard  supplies  carried  in  the  truck,  which  are  listed  below. 

2 — Journal   box  jncks. 

2 — Journal  box  jack  boards. 

2 — Journal   box   jack   levers    (jiinch   bars). 

2 — Packing  hooks. 

2 — Packing  irons. 

1 — Pail  prt-pared  packing. 

1 — Empty  packing  pail. 

6 — Brake  shoe  keys. 

3 — Urake  shoes. 

Spring  cotters   (various  sizes), 

1— Brass  S'A  in.  by  10  in. 


t  — Brass  5  in.  by  9  in. 

1 — Hrass  4^4    in.  liy  S   in, 

2 — Brake  connection  pins  IH   in. 

2 — Brnke  connection  pins  1^  in. 

2^Brake  connection  pins  1^  in. 

1 — Knuckle  pin,  cotter  and  washer. 

1  -liearing  wedge  5)^   in.  by  10  in. 

1  —  Bearing  wedge  5  in.  by  9  in. 

1 — liearing  wedge  4'/4   in.  by  8  in. 
!-■ — Sland,-nd   nuts   each,    7^    in.,    H    in.,    H   '"• 
1- — I-ock  nuts  eacli,    J4   in.,    M    i"-.    H   '"■ 

I^Sttam  and  air  hose  wrench. 

1  — 12-in.  pipe  wrench, 

2 — 1^^-in.  train  pipe  nipples  and  couplings. 

3 — Each,  5ii-in.  and  1-in,  train  pijie  nipples  and  couplings. 

3 — Combination  air  and  signal  hose  couplings. 

1 — Small  roll  !jl-in.  wire. 

6 — .\ir  brake  defect  cards. 

1 — Signal  hose. 

3 — Air  hose. 

3— Steam  hose. 

l^H-4-in.    angle    cock    complete. 

6 — Steam  Iiose  gaskets. 

6— .\ir  hose  gaskets. 

2 — Signal  hose  gaskets. 

1— Cold  chisel. 

1  — Hammer. 

1  -Small   drill. 

I  —  Bracket  for  blue  flag  marker. 

1  —  Bracket  for  blue  lantern. 

I — Screw  driver, 

1 — tiallon  can  uf  car  oil. 

6 — Wooden  oil  box  lids  (various  sizes). 

6 — Pieces  of  second  hand  carpel  to  use  as  box  covers. 

4 — Bolts   l/i    in.   by  6  in. — 3-in,   thread  with   nut   and   washer  and  lock  rut. 
12— Tee  head  pedestal  tie  strap  bolts  with  nuts  and  washers. 

I  —  Coupler  tail  pin  complete. 

I — Ohiu  knuckle  li»ck  complete. 

1  —  Uncoupling  lever  clevis  complete. 

I — Brake  chain  clevis  complete. 

1 — Monkey   wrench.  T 

-  —  White   pine   reservoir  drain   plugs. 

The  car  foremen  in  charge  of  the  stations  where  the  trucks 
are  used  are  held  responsible  for  keeping  a  full  stock  of  ma- 
terial in  the  trucks  at  all  times.  Employees  of  the  car  depart- 
ment are  the  only  ones  authorized  to  have  access  to  them,  and 
this  only  in  case  of  actual  emergency.  When  any  material  is 
removed  it  must  be  accounted  for  and  replaced  I)y  the  em 
ployee  using  it.  The  truck  is  assigned  to  a  definite  location 
where  it  will  be  most  convenient  for  the  men  who  are  using 
it,  and  care  is  taken  to  see  that  it  is  kept  fully  supplied  and 
secured  by  a  standard  repair  track  lock  at  all  times  when  not 
actually  in  service.  These  trucks  have  proved  a  great  con- 
venience and  50  are  now  in  use  on  the  C.  M.  &  St.  P.  system. 


Hospital    Car    Now    Used    In    Evacuating    Soldiers    from    Along    the 
Line  to  the   Base  at  Vladivostok 


The  Lubrication  of  Journal  Boxes 

Inspection    and    Care    of    Passenger    and     Freight 
Cars  in  Yards  and   Shops;  Preparation  of   Packing 

BY  M.  J.  O'CONNOR 
Special  Inspector,   New  York  Central 


IN  view  of  the  conditions  that  exist  on  pnicticiilly  all  the 
railroads  in  the  United  States  at  the  present  time,  the  lubri- 
cation and  care  of  rolling  stock  equipment  is  very  impor- 
tant. The  tirst  and  most  important  matter  in  connection  with 
this  feature  of  equipment  maintenance  is  standard  instruc- 
tions, issued  in  liook  form,  covering  the  preparation  and  main- 
tenance of  journal  box  packing,  also  the  equipment  necessary 
to  handle  the  material  as  well  as  the  tools,  which  is  a  ver>- 
important  matter  in  connection  with  the  proper  method  of 
applying  packing  to  journal  boxes. 

To  handle  the  lubrication  of  equipment  ])roperly  and  to 
reduce  hot  boxes  to  a  minimum,  the  following  methods  should 
be  adopted:  A  suitable  building  should  lie  fitted  up  with 
metal  tanks  equipped  with  ■4-in.  mesh  screens  aliout  three 
inches  from  the  bottom  of  the  tank  and  1 54-in-  faucets  or 
molasses  gates  for  drawing  off  the  oil.  The  dimensions  of 
these  tanks  should  be  in  accordance  with  the  requirements  of 
the  yard  or  shop,  based  on  the  number  of  cars  handled  ])er 
day.  For  example,  at  a  large  yard  where  from  eight  to  twelve 
thousand  cars  per  day  are  handled,  in  addition  to  a  prep.ara- 
tion  tank,  additional  storage  tanks  .should  be  maintained,  in 
order  to  allow  sufficient  time  for  packing  to  l>ecome  properly 
saturated  in  preparation  tanks. 

PREPAR.-iTION    OF    JOURN.AL    BOX    PACKING 

The  waste  must  be  carefully  pulled  apart  and  a  known 
wei"ht  placed  in  the  preparation  vat,  adding  sufficient  oil  to 
conmletelv  submerge  the  waste  (for  SO  pounds  of  waste  this 
will  be  60  gallons  of  oil).  Allow  the  packing  to  stand  for  48 
hours-  draw  off  the  excess  oil  (in  above  case  this  would  be  iS 
gallons),  leaving  just  sufficient  oil  to  maintain  the  ratio  of 
four  pints  of  oh  to  each  pound  of  dr>-  waste.  The  work 
should  be  performed  in  a  room  at  a  temperature  of  about  lO 
deg  As  the  oil  continues  to  drain,  it  .should  be  drawn  ott 
from  the  bottom  of  the  vat  and  poured  Ijack  over  the  top  of 
the  waste,  thus  having  the  packing  always  ready  for  service. 
In  tanks  of  two  or  more  comiiartments,  one  can  be  used  as 
storage  for  prepared  packing,  while  the  other  is  lieing  used  for 
the  saturation  of  fresh  packing.  . 

It  has  been  proved  from  experience  that  the  waste  used  m 
the  lubrication  of  passenger  equipment  cars,  which  is  ap- 
proximatelv  50  per  cent  cotton  and  50  per  cent  wool,  machine 
mixed,  is  superior  to  all  wool,  in  that  the  fine  cotton  threads 
prevent  excessive  expansion  and  at  the  same  time  hold  the 
material  together,  thus  eliminating  the  lint  which  is  produced 
bv  the  revolution  of  the  journal.  The  use  of  wool  waste  for 
the  lubrication  of  freight  cars  is  an  unnecessar)'  expense  as 
it  has  been  found  that  as  good  results  are  not  procured  as 
from  ordinary  cotton  waste.  Cotton  waste  will  retain  the  oil 
nearer  the  surface  of  the  packing,  which  greatly  assists  the 
packer  in  knowing  that  the  packing  contains  sufhc.ent  oil. 
whereas  with  all  wool  waste  the  oil  precipitates  to  the  cellar 
of  the  journal  box  with  the  result  that  it  requires  more  than 
normal   friction  to  convey   the  oil   up   to  the   surface  of  the 

^"The'man  in  charge  of  the  oil  room  should  be  thoroughlv 
instructed  to  drain  off  the  oil  that  settles  in  the  bottom  o 
storagetanks^and_to_potn^^ 

'From  a   p^pcr   prestntcl  W-fore   the   Ca7F^.^^l.^^^^^rArsociation   of   Chi- 
caso,   April    H.    1919. 


times  dailv.  When  the  oil  is  poured  over  the  packing  it  must 
be  equally  distributed  to  cover  the  entire  surface  of  the  pack- 
ing contained  in  the  storage  tank.  The  oil  rooms  should  be 
kept  clean  and  free  from  dust  and  other  foreign  matter  at  all 
times,  and  no  dry  waste  or  wiping  towels  allowed  to  be  care- 
lessly thrown  in  or  mixed  with  the  packing. 

In  addition  to  these  tanks,  it  is  necessar>-  to  have  a  metal 
container  to  hold  rolls  that  have  been  made  up  of  dry  waste, 
which  have  later  been  submerged  in  oil.  These  rolls  are  to 
lie  used  without  carrying  much  oil,  or  in  other  words,  mod- 
erately dry,  in  order  to  have  them  ready  to  apply  to  boxes  at 
all  times.  The  standard  dimensions  of  these  rolls  is  2;-4  in. 
in  diameter  bv  aliout  11  in.  in  length.  These  rolls  assist  in 
better  excluding  the  dirt  in  the  back  of  boxes  as  well  as  hold- 
ing the  oil  in  the  box. 

A  standard  dope  bucket  should  be  used  for  handling  pre- 
pared packing  and  nothing  else.  After  a  train  of  cars  has 
been  gone  over  hv  the  \ard  or  shop  doper,  all  packing  remain- 
ing in  the  bucket  should  be  placed  l)ack  in  the  storage  tank 
until  necessary  to  go  over  the  next  train  of  cars. 

METHIlD    or    PACKING    JOURNAL    BOXES 

First  place  the  prepared  roll  in  the  mouth  of  the  box,  using 
care  to  center  the  roll,  then  it  should  be  shoved  back  evenly 
under  the  journal  with  the  packing  iron  so  that  it  is  in  the 
proper  position  when  it  reaches  the  extreme  back  of  the  box. 
The  packing  should  be  picked  up  liy  hand  and  placed  across 
the  entire  mouth  of  the  box.  This  is  al)Solutely  necessary  in 
order  to  keep  the  packing  evenl.\-  distributed  in  the  operation 
of  placing  it  in  the  box.  This  method  insures  even  dis- 
tribution while  being  placed  in  the  box  due  to  feeding  the 
packing  in  a  continual  strand  under  the  journal  (not  on  the 
sides)  "until  the  l»x  is  completel)-  packed  to  the  center  line  of 
the  journal,  straight  down  from  the  inside  face  of  the  collar. 
No  iKicking  .should  extend  beyond  the  end  of  the  journal.  It 
has  lieen  proved  that  the  elimination  of  the  so-called  front 
waste  ]5lug  affords  the  inspector  a  better  opportunity  to  ex- 
amine the  contained  parts  of  the  journal  box,  as  well  as  as- 
sisting the  doper  to  know  that  when  packing  extends  beyond 
the  journal  collar,  there  is  either  surplus  packing  in  the  box 
or  else  the  packing  has  worked  outward.  In  either  case,  the 
remedy  is  immediately  applied. 

When  wheels  are  applied,  the  journals  should  be 
thoroughlv  cleaned,  and  the  Ijearing  surface  of  the  brasses 
coated'with  oil.  No  waste  either  dr)-  or  saturated  should  be 
used  in  oiling  the  journal  bearing,  to  avoid  any  particleof 
waste  or  foreign  suljstance  remaining  on  the  journal  bearing 
when  it  is  applied.  Tight  fitting  dust  guards  should  be  ap- 
plied in  all  cases  when  wheels  or  journal  boxes  are  applied. 
Where  new  journal  boxes  or  integral  truck  sides  are  applied, 
the  interior  of  the  boxes  should  be  free  from  scale  and  sand 
or  any  other  foreign  substance. 

CARE    or    PACKING    IN    JOURNAL    BOXES 

All  passenger  equipment  cars  are  to  have  the  packing  re- 
moved, bearings  examined  and  the  boxes  repacked  in  ac- 
cordance with'  the  foregoing  instructions,  as  the  carr  go 
through  the  shops  for  general  overhauling  or  where  tenninal 
facilities  will  jiermit.  Passenger  equipment  cars  operated  in 
through   and   important  service  must  have  the  packing  re- 
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moved,  bearings  inspected  and  boxes  repacked  once  every  six 
months  thereafter:  letters  "NP,"  together  with  the  date  and 
initials  of  the  place  to  be  stenciled  on  the  right-hand  corner 
of  the  outside  of  the  truck  when  so  repacked. 

Journal  boxes  of  freight  equipment  cars  must  have  the 
packing  removed,  bearings  examined  and  boxes  repacked  as 
the  cars  go  through  the  shop  or  on  repair  tracks,  if  the  sten- 
ciling indicates  that  they  have  not  been  repacked  within  nine 
months.  When  newly  packed  or  repacked,  they  must  be  sten- 
ciled as  to  the  date  and  place  of  repacking. 

When  the  movement  of  cars  is  reversed  while  en  route,  the 
proper  adjustment  of  packing  is  very  important,  as  it  is  found 
that  the  packing  works  to  the  rising  side  of  the  journal  in  a 
great  many  instances  and  will  remain  in  that  position  in  the 
reverse  movement  if  not  readjusted,  causing  the  journals  to 
heat,  as  packing  in  this  position  will  not  feed  oil  to  the  jour- 
nal. Special  instructions  should  lie  issued  to  the  packers  that 
where  box  lids  are  found  difficult  to  open,  they  should  obtain 
assistance  from  the  running  repairer  or  inspector.  In  no  case 
should  a  box  be  jacked  up  in  the  \ards  or  shops  without  first 
removing  all  the  packing. 

The  most  important  part  of  the  work  for  the  successful 
lubrication  of  equipment  is  intelligent  attention  to  the  con- 
dition of  the  packing  in  the  journal  boxes,  which,  briefly,  con- 
sists in  loosening  up  the  packing  to  avoid  the  hardened  and 
glazed  condition  resulting  from  too  long  a  contact  with  the 
journal,  then  loosening  the  packing  by  pulling  it  forward 
from  the  sides  and  working  it  back  under  the  journal  at  the 
center.  If  new  packing  is  needed,  it  should  be  worked  back 
under  the  journal  from  the  center  by  this  method,  thus  rais- 
ing the  portion  on  the  sides,  care  being  taken  that  it  is  not 
lifted  above  the  center  line  of  the  journal  on  either  side. 

When  a  car  is  found  with  a  hot  box  or  a  mark  indicating 
a  hot  box,  a  careful  inspection  must  be  made  to  ascertain  the 
cause  of  heating.  If  the  journal  is  smooth,  a  new  brass 
should  be  applied  and  the  box  repacked  with  fresh  packing. 
If  the  journal  is  rough,  a  new  pair  of  wheels  must  be  applied. 
Under  no  circumstances  must  a  journal  which  has  been  heated 
be  reapplied  to  a  car  unless  it  is  in  a  perfectly  smooth  con- 
dition. A  journal  which  has  been  heated  sufficiently  to  dis- 
color it,  must  never  be  reapplied  to  a  passenger  equipment  car 
regardless  of  its  condition  in  other  respects. 

The  inspection  and  application  of  journal  bearing  wedges 
is  a  very  important  matter.  In  not  more  than  one-half  of 
one  per  cent  of  the  cases  where  journal  bearings  are  applied 
are  the  w-edges  renew'ed,  and  this  is  done  only  where  the 
wedge  lugs  are  badly  bent  or  broken.  This  condition  would 
indicate  that  the  proper  inspection  is  not  made  to  ascertain 
whether  or  not  the  wedge  has  any  crown.  All  new  journal 
bearing  wedges  have  a  crown  of  about  one-sixteenth  of  an 
inch  and  this  crown  should  be  maintained  to  obtain  good  re- 
sults. 

RECLAMATIOX    OF    JOURNAL    BOX    PACKING 

All  packing  when  removed  from  journal  boxes  should  be 
pulled  into  a  bucket,  avoiding  contact  with  the  ground  or 
anv  other  place  where  it  may  pick  up  dirt,  and  taken  to 
points  designated  on  the  several  divisions  for  reclamation.  In 
reclaiming  packing,  it  should  first  be  picked  over  carefully, 
the  heavy  dirt,  metal,  etc.,  shaken  out,  the  knotted  strands  of 
waste  pulled  apart  and  then  placed  in  tlie  hot  oil  compart- 
ment of  the  "reclaiming  tank."  Not  more  than  six  to  eight 
inches  in.  depth  of  packing  should  be  carried  in  the  hot  oil 
tank  at  any  one  time,  as  this  insures  thorough  cleansing.  Ten 
to  fifteen  minutes  in  the  hot  oil  is  sufficient.  The  tempera- 
tures of  the  oil  must  not  exceed  180  deg.  nor  be  less  than  150 
deg.  The  height  of  the  oil  in  the  hot  oil  compartment  should 
be  maintained  to  witliin  about  six  inches  of  the  top  so  that 
the  waste  may  be  washed  in  a  pool  of  hot  oil  as  it  is  removed. 


After  removal  from  the  hot  oil  liath,  the  waste  should  be 
placed  on  the  drainage  rack  on  the  hot  oil  side  of  the  reclaim- 
ing tank  and  allowed  to  drain  until  the  oil  and  water  are  well 
out  of  it.  Only  a  small  amount  of  packing  should  be  carried 
on  the  drain  rack  at  one  time  in  order  to  facilitate  drainage. 
After  proper  drainage  has  been  effected,  the  waste  should  be 
transferred  to  the  cold  oil  compartment  for  resaturation,  this 
requiring  about  twenty  or  thirty  minutes.  When  removed 
from  the  cold  oil  compartment,  the  packing  should  be  placed 
on  the  drainage  rack  in  the  cold  oil  side  of  the  reclaiming 
tank  and  allowed  to  drain  until  it  has  reached  the  proportion 
of  four  pints  of  oil  per  pound  of  waste  (this  condition  being 
determined  by  the  flow  of  oil  under  light  pressure  between 
thumb  and  finger),  when  it  must  be  placed  in  a  storage  tank 
to  prevent   further   drainage. 

The  hot  oil  comparteient  should  be  cleaned  at  intervals  of 
two  weeks  or  oftener  where  the  volume  of  material  handled 
warrants  it.  Oil  should  be  extracted  from  all  sediment  re- 
moved, by  pressure  or  drainage,  and  the  oil  thus  extracted 
should  be  run  through  the  separator  and  then  returned  to  the 
hot  oil  compartment  of  the  reclaiming  tank. 

The  reclamation  of  journal  box  packing  answers  two  very 
important  purposes.  First,  it  insures  the  material  removed 
from  boxes  being  placed  back  in  them  in  a  very  much  im- 
proved condition,  so  much  so  that  the  results  obtained  from 
its  use  where  new  journal  bearings  are  applied  has  been  very 
gratifying.  These  results  are  due  in  a  measure  to  the  re- 
claimed material  being  more  thoroughly  saturated  than  new, 
also  forming  a  more  compact  body,  thereby  conveying  the  oil 
to  the  journal  more  readily.  Second,  it  is  a  check  against 
the  shop  doing  this  work;  for  example,  a  certain  shop  receives 
10,000  lb.  of  prepared  packing  in  a  given  period;  nearly  the 
same  amount  should  be  removed  from  boxes  as  compared  with 
that  applied.  If  a  reasonable  amount  is  not  sent  back  in- 
vestigation will  develop  that  the  boxes  repacked  have  not 
been  handled  in  accordance  with  instructions:  in  other  words, 
the  boxes  have  been  overpacked  or  else  the  material  removed 
has  been  carelessly  thrown  on  the  ground. 

Truck  conditions  contribute  very  materially  to  the  cause 
of  journals  heating  on  freight  cars,  as  for  example,  the  ab- 
sence of  nuts  from  column  bolts  and  box  bolts.  Where  the 
nut  is  missing  from  the  column  bolt,  invariably  the  arch  bar 
springs  up,  throwing  the  weight  on  the  journal  Ijox  and  put- 
ting the  box  out  of  line.  Where  box  bolt  nuts  are  missing  on 
trucks  passing  over  low  joints  and  crossovers,  it  has  a  ten- 
dency' to  allow  journal  bearing  to  become  unseated  from  time 
to  time  with  the  result  that  packing  becomes  wedged  between 
the  journal  and  the  bearing,  also  causing  journal  bearings 
to  become  broken.  Cars  w'ith  the  arch  bars  worn  at  the 
column  and  box  bolt  holes,  allow  the  box  to  cant  inward 
causing  the  journal  bearing  to  ride  partially  on  the  side  of 
the  journal.  This  defect  of  worn  bolt  holes  is  due  primarily 
to  nuts  missing  from  bolts  or  nuts  not  drawn  home,  which 
allows  the  bolts  to  keep  working  upward  and  downward  and 
also  to  turn  when  the  car  is  in  motion. 

-Another  matter  that  contributes  to  journals  heating  is  the 
absence  of  grease  on  center  plates  and  friction  side  bearings. 
It  has  been  found  that  body  side  bearings  wearing  into  the 
truck  side  bearings  causes  the  truck  to  bind,  thereby  throw- 
ing the  weight  to  one  side.  This  condition  is  due  principally 
to  center  plates  and  side  bearings  not  being  greased.  All 
emptv  cars  making  shop  track  movement  should  have  the 
center  plates  and  side  bearings  greased,  also  loaded  cars 
where  trucks  have  been  removed.  The  proper  time  to  cor- 
rect these  conditions,  particularly  on  private  owned  cars,  is 
when  cars  are  home. 

In  order  to  maintain  standard  instructions  and  practices 
at  all  points  on  any  one  railroad,  an  experienced  man  with 
authority  should  be  assigned  to  follow  up  this  work  exclu- 
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sively,  and  where  this  is  done,  a  performance  of  approxi- 
mately 150,000  miles  per  car  per  hot  box  on  passenger  equip- 
ment cars  and  oO.OOO  miles  per  car  per  hot  box  on  freight 
cars  has  been  obtained.  The  basis  upon  which  this  per- 
formance is  compiled  includes  cars  arriving  at  terminals 
which  have  caused  no  delay  as  well  as  those  w'hich  have 
caused  dela)-  to  the  transportation  department. 

DISCUSSION 

There  was  considerable  discussion  of  the  advantages  and 


disadvantages  of  packing  boxes  without  the  front  waste  plug. 
The  majority  of  members  considered  that  better  results  were 
obtained  when  the  plug  was  omitted.  In  connection  with  the 
reclamation  of  waste,  attention  was  called  to  a  mechanical 
reclamation  process  in  which  no  washing  oil  is  used.  Three 
machines  are  employed,  a  combination  oil  extractor  and  filter, 
a  mechanical  cleaner  and  an  impregnator  which  saturates  the 
waste  with  oil.  With  this  equipment  it  was  stated  that  one 
man  can  reclaim  100  lb.  of  waste  per  hour. 


Creosote  Treatment  of  Car  Timbers 

Methods  Used  by  Marsh  Refrigerator  Service  Co., 
Cost  of  the  Work  and  Estimates  of  Increased  Life 


THE  preservative  treatment  of  lumber  for  use  in  car  con- 
struction is  a  matter  which  has  received  considerable  at- 
tention from  railroads  during  the  pa.st  few  years.  The 
possibilities  for  increasing  the  life  of  timber  and  thus  reduc- 
ing the  cost  of  maintenance  by  such  methods  are  now  gen- 
erally realized  although  treated  lumber  has  not  l>een  used  in 
the  construction  of  cars  for  a  sufficient  length  of  time  to  de- 
termine the  life  which  can  be  secured  from  treated  sills,  floor- 
ing or  roofing.  The  method  of  treating  cross  ties  and  piling 
is  different  from  the  process  used  in  applying  preservatives  to 
car  timbers,  and  for  that  reason  the  life  secured  from  struc- 
tural timber  when  treated  with  preservatives  does  not  indi- 


l^oards  and  sub-flooring  1  in.  by  4  in.  by  5  ft.  All  the 
lumber  was  southern  yellow  pine,  the  average  grade  being 
No.  1  common.  The  average  density  was  approximately  8 
annular  rings  per  inch  and  about  JO  per  cent  was  summer 
wood.  The  lumber  was  all  kiln-dr\'  stock  and  was  well  sea- 
soned, the  average  dry  weight  being  25.6  lb.  per  cu.  ft. 

TREATMENT  OF   SILLS 

Seven  sills  fully  framed,  with  mortises  and  tenons  cut 
and  bolt  holes  drilled,  were  taken  from  stock  at  random  for 
the  test.  The  individual  sills  were  numbered  and  were 
weighed  both  before  and  after  treatment.     The  preservatives 


Fig.   1 — Tank   in   Which   Sills  Are    Treated    with    Creosote    Oil 


cate  the  length  of  service  that  may  reasonably  be  expected 
from  treated  lumber  used  in  car  construction. 

The  Marsh  Refrigerator  Service  Company,  Milwaukee, 
Wis.,  has  used  the  creosote  treatment  for  sills  and  roofing 
applied  to  refrigerator  cars  for  some  time  past.  In  order 
to  determine  the  amount  of  impregnation  being  secured  by 
the  method  of  treatment  used  on  these  parts  and  to  estimate 
the  probal)le  average  life  of  the  treated  lumber,  this  company 
recently  conducted  a  series  of  tests  of  the  process  of  creosoting 
sills  aiid  roofing.  The  material  creosoted  consisted  of  stand- 
ard refrigerator  car  sills  5  in.  by  8  in.  by  35  ft.  and  roof 


used  in  the  treatment  ot  all  the  lumber  was  Carlx)sota,  a 
liquid  creosote  oil,  conforming  to  United  States  Railroad 
Administration  specifications  R  828-.A.  Sills  numbers  one  to 
seven  inclusive  were  subjected  to  a  hot  treatment  for  six 
hours,  being  completely  submerged  in  the  creosote  oil,  which 
was  held  at  an  average  temperature  of  150  deg.  F.  The 
steam  was  then  shut  off,  and  the  timbers  were  permitted  to 
cool  for' 11  hours,  after  which  they  were  removed  from  the 
treating  tanks  and  placed  on  a  dripping  rack,  where  they 
were  permitted  to  drain  for  six  hours.  The  temperature  of 
the  oil  when  the  sills  were  removed  was  120  deg.  F. 
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Sills  numbers  eight  to  ten  inclusive  were  given  a  shorter 
treatment  in  the  hot  oil,  the  presen'ative  being  heated  for 
only  one  hour  during  which  the  average  temperature  was  125 
deg.  F.  The  cooling  treatment  was  continued  for  11  hours, 
and  upon  the  completion  of  the  treatment  tlie  creosote  oil 
was  about  100  deg.  F. 

After  draining  the  sills  were  weighed  to  determine  the 
amount  of  creosote  alisorbed.  The  result  of  the  treatments 
are  shown  in  Taijle  I  below. 


The   results  obtained  on   sills  Xo.   8  to  10  are  shown   in 
Table  II. 

T.u-iE    II 
Weight  of  Siils  ,iiiii    Alisurption   ol    Creosote   with    Short    Trt,-iniicnt    ii.    Hot 
Oil 
Kstimatird  absoriJtion  Moisture 


Weight    of     Sills     Before     and     After     Treatment     Showing     .Vbsorittinn     of 
Creosote  Oil   by    Individual   Timbers 
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As  will  be  noted  there  was  a  considerable  variation  in  tlie 
amount  of  creasote  oil  absorbed.  Piece  No.  2-B  was  im- 
pregnated throughout,  the  estimated  absorption  being  28  lb. 
per  cu.  ft.  This  exceptionally  heavy  impregnation  was  no 
doubt  due  to  the  slightly  dotey  condition.  On  the  other 
hand,  specimen  4-D  absorijed  only  1.9  lb.  of  creosote  oil 
per  cu.  ft.,  due  to  the  practically  green  condition  of  the  tim- 
ber which  was  also  fairly  dense  and  contained  a  large 
percentage  of  summer  wood.  Specimen  1-A  is  representa- 
tive of  the   average  grade  of  timlier.     This  ])iece  absorbed 


Frg.     2 — Sections    Through     Treated     Sill     Showing     Penetration     of 
Creosote 

about  10  lb.  ])er  cu.  ft.,  the  penetration  obtained  l^eing  shown 
in  Fig.  2,  which  represents  sections  cut  about  4  inches  from 
the  end  and  from  the  center  of  the  stick.  As  will  be  noted, 
the  portions  of  the  timber  e.xposed  to  decay  have  Ijeen  thor- 
oughly treated. 

The  average  absorption  of  10  lb.  per  cu.  ft.  which  was 
obtained  with  sills  Xo.  1  to  7  inclusive  indicates  tlie  possi- 
bilities of  the  open  tank  method  of  treatment  with  refined 
coal  tar  creosote  oil  under  proper  conditions.  The  lack  of 
penetration  in  the  case  of  piece  4-D  shows  the  need  for 
thorough  seasoning  of  wood  to  be  treated  by  the  non-pressure 
process.  Unless  the  wood  is  thoroughh'  dried  satisfactorj- 
results  are  in  most  cases  not  obtained. 
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The  small  absorption  in  these  sjiecimens  proves  the  necessity 
for  a  long  hot  treatment.  As  an  apjiroximate  rule  it  may  be 
stated  that  wood  naturally  resistant  to  the  injection  of  creo- 


Fig.   3 — Devices  for    Handling    Roof    Boards   During   Treatment 

sute  oil  >hould  be  immersed  one  hour  for  each  inch  of  the 
largest  cross  section  in  both  the  hot  and  cold  bath.  When 
treating  woods  not  difficult  to  impregnate  this  time  may  be 
reduced  one  half.  This  applies  to  treatments  where  separate 
hot  and  cold  baths  are  used,  liut  where  the  timljers  are  left 
in  the  hot  creo.sote  oil  until  it  cools,  the  cooling  treatment 
should  Ije  carried  on  for  10  to  12  hours. 

The  theory  of  the  process  described  above  is  that  during  the 
hot  treatment  the  heat  of  the  preservative  expands  and  e.x- 
jiels  a  portion  of  the  air  and  water  contained  in  the  wood 
cells.  Then  upon  immersion  in  the  cold  bath  or  upon  the 
gradual  cooling  there  is  a  partial  contraction  and  the  con- 
densation of  the  air  and  water  remaining  in  the  wood  results 
in  a  .slight  vacuum  being  formed.  This,  aided  by  atmos- 
pheric pressure  and  cafiillary  action  between  the  wood  cells 
and  the  preservative,  causes  the  actual  impregnation  with  oil. 

TKF.ATMIiXT     OF     KOOF     BO.\RDS     AND     SrBFLOORIN'G 

Ten  pieces  of  roofing  material  1  in.  by  4  in.  by  5  ft.,  taken 
at  random  from  stock,  were  numbered  and  weighed.  I'liese 
pieces  were  then  bundled  together  and  were  creosoted  by 
immersion  in  the  heated  creosote  oil  only.  Because  of  the 
small  cross  section  of  this  lumber  the  standard  open  tank 
jirocess  used  in  treating  the  sills  was  not  required.  Pieces 
Xo.  0  to  9  inclusive  were  submerged  for  a  period  of  45  min. 
at  an  average  temperature  of  160  deg.  F.     They  were  then 
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removed  from  the  tank  and  allowed  to  drain,  after  which 
they  were  weighed  to  detennine  tlie  absorption  of  creosote 
oil.  The  impregnation  was  somewhat  greater  than  is  neces- 
sary under  the  conditions  of  service  for  which  this  material 
is  used.  The  average  absoqjtion  secured  Ijy  this  method, 
as  shown  in  Table  III,  was  approximately  6.55  lb.  per  cu.  ft. 
The  expense  of  sucli  treatment  would  [irobably  not  be  war- 
ranted for  this  material. 


Table 

III 

Absorption  of 

Creosote  by 

Ronf  Boards   immersed  for   45    Minutes 

Total  wt.  be- 

tore  treat- 

Pc.  No.    ment.  lb. 

3 

Total  wt. 
after  trcat- 
iiieiit,  lb.     i 

4 

Total 
increase 
in  wt.,  :b. 

Wt^Ier 
cu.  ft.  be- 
fore treat- 
ment, lb. 

6                       7 

Est.absorpt'n 

Wt.  per           increase 

cu.  ft.  after     in  wt.  per 

treatment,  lb.   cu.  ft.,  lb. 

0                2.81 
2                2AS 

5  3.06 

6  2.75 

7  3.81 

3.25 
3.6S 
3.07 
3.12 
3.89 

0.43 
1.03 
0.01 
11.37 
0.07 

20.23 
19.10 
22.03 
19.78 
27.43 

23.38                3.15 
26.52                7.42 
22.14                0.11 
22.48                2.7 
27.99                0.56 

Averages     3.29 

4.20 

0.91 

23.69 

30.24                6.55 

Pieces  No.  10  to  19  inclusive  were  submerged  in  the  creo- 
sote oil  for  .lO  min.  at  an  average  temperature  of  15.i  deg. 
F.  The  absorption  as  shown  in  Table  IV  indicates  that  the 
results  are  satisfactory  for  the  purjrase,  the  average  absorp- 
tion being  about  2'/2  lb.  per  cu.  ft. 

T.^BLE     IV 

.\bsorpliot.    of  Creosote  by    Koof  Boards    Immersed    for   30   Minutes 

Wt.  per  Est.  absorpt'n 

Totalwt.be-  Total  wt.         Total  cu.ft.be-  Wt.  per  increase 

tor;;  treat-  after  treat-    increase  fore  treat-  en.  ft.  after  in  wt.  per 

Pc.  No.    mem.  lli.  ment.  lb.     in  wt.,  lb  ment,  lb.  treatment,  lb.  cu.  ft.,  lb. 

10  2.84  3.07              0.234  20.46  22.14  1.68 

11  3.09  3.21              0.125  22.24  23.15  0.91 

12  3.40  3.43              0.031  24.51  24.73  0.22 

13  2.59  3.06              0.468  18.66  22.03  3.37 

14  3.93  6.00              2.062  28.33  43.17  14.84 

15  3.53  3.60              0.07S  25.40  25.96  0.56 
13               3.87  3.93             0.062  27.87  28.32  0.45 


Averages     3. J 


0.331 


25.56 


27.94 
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CARING  FOR  TIMBER  BEF(5RE  TREATING 


The  proper  dr\'ing  of  lumber  before  treating  is  of  great 
imjjortance,  but  satisfactory  results  can  be  secured  with 
stock  that  has  been  thoroughly  air  dried.  Timber  should 
be  piled  in  such  a  manner  as  to  pennit  a  constant  circulation 
of  air  around  each  individual  piece,  and  care  should  be 
taken  to  avoid  contact  with  wood  that  has  started  to  decay. 
If  creosoted  sills  are  available  they  should  be  used  as  the 
foundation  for  the  pile.  In  no  case  should  tinitier  be  piled 
on  cinder  fillings  or  where  vegetation  can  come  in  direct 
contact  with  it.  Sills  before  being  placed  in  the  creosote  oil 
should  be  fully  framed  and  all  mortises  and  tenons  should 
be  cut  and  all  bolt  holes  drilled. 

EQUIPMENT   USED  FOR   CREOSOTING 

The  equipment  required  for  treating  lumber  with  creosote 
oil  is  extremely  simple,  and  both  the  initial  cost  and  the  cost 
of  operation  are  low.  The  tank  in  which  sills  are  treated 
at  the  plant  of  the  Marsh  Refrigerator  Service  Company  is 
shown  in  Fig.  1.  It  is  about  50  ft.  long,  4  ft.  wide  and  4  ft. 
deep,  with  steam  coils  in  the  bottom  for  heating  the  oil,  and 
is  located  in  a  portion  of  tlie  yard  served  by  a  crane,  which 
greatly  facilitates  handling  the  timber.  It  has  been  found 
that  some  lumber  will  float  in  the  creosote,  and  to  correct 
this  the  tank  is  to  be  fitted  with  a  device  for  holding  down 
the  sills  during  treatment. 

For  treating  the  rtxif  l)oards  and  the  subfltmring  a  smaller 
tank  is  u.sed,  shown  in  Fig.  ,i.  This  tank  is  made  of  wood 
lined  with  tin,  and  is  .5  ft.  wide,  6  ft.  long  and  2  ft.  6  in.  deep. 
The  lioards  to  be  creosoted  are  piled  loosely  in  frames  made 
of  iron  bars.  About  130  to  200  pieces  are  placed  in  the 
frame  which  is  raised  by  a  chain  hoist  and  lowered  into  the 
creosote.  Levers  attached  to  the  frame  above  the  tank  are 
used  to  insure  complete  immersion  of  the  lumber.  After 
being  treated  about  .50  min.  the  frame  is  placed  on  the  dry- 


ing rack  to  allow  the  surplus  oil  to  drain  off,  after  which 
the  material  is  ready  to  be  placed  in  storage. 

The  timlter  which  has  been  creosoted,  particularly  the  sub- 
flooring  and  roofing,  is  given  an  opportunity  to  dry  thor- 
oughly before  it  is  placed  in  the  cars.  With  the  refined  coal 
tar  creosote  oil  the  material  dries  readily  in  from  two  to 
three  days  during  fair  weather.  In  order  to  permit  of  keepn 
ing  on  hand  a  stock  of  dn-  creosoted  material  sufficient  to 
meet  the  requirements,  storage  space  is  provided  for  an  extra 
stock  in  excess  of  that  required  to  permit  the  material  to  dry. 
Roofing  and  flooring  is  treated  during  the  summer  months  in 
sufficient  quantities  to  provide  a  supply  to  last  through  the 
winter,  as  this  work  can  be  more  readily  handled  during 
the  warm  weather. 

COST  OF   PRESERVATIVE  TREATMENT 

The  average  cost  of  treating  sills  5  in.  by  8  in.  l>y  ,55  ft. 
has  been  estimated  as  follows: 
Creosote  oil,  10  lb.  per  cu.  ft.  for  9.7  cu.  ft.  (10.8  gal.). $4. 00 

Labor  and  overhead   SO 

Total  cost  per  sill 4.50 

Cost  per  thousand  feet,  board  measure 38.54 

In  treating  the  subflooring  and  roofing  two  men  handle 
approximately  400  pieces  per  hour,  making  the  labor  cost 
per  piece  $.0005.  Overhead  is  estimated  at  $.0005  and  the 
cost  of  creosote  oil  at  8  lb.  per  sq.  ft.  of  surface  makes  a 
total  cost  per  piece  of  about  $.018  or  $10.fi5  per  thousand 
feet  board  measure. 

ECON'O.MY  OF  TREATED  M.^TERI.AL 
It  is  estimated  that  the  treatment  of  lumber  for  refrigerator 
cars  will  result  in  a  large  saving.  The  average  life  of  im- 
treated  roofing  boards  has  Ijeen  found  to  be  approximately 
six  years.  Creosoted  material  in  the  same  location,  unless 
destroyed  by  abrasion,  should  last  from  12  to  15  years.  The 
life  of  the  sills  should  be  correspondingly  increased.  The 
savings  effected  will  lie  much  greater  than  would  be  indicated 
by  the  reduction  in  cost  of  the  material  over  a  given  period 
of  years,  especially  in  the  ca.se  of  the  sills,  as  the  replace- 
ment of  these  parts  entails  not  only  a  loss  equal  to  the  value 
of  the  sill  and  the  labor  of  applying  it,  but  also  the  value 
of  such  other  material  as  may  be  destroyed  or  made  unfit 
for  further  u.se  in  replacing  the  decayed  sills. 


TRACK  CURVATURE   IN  CAR  DESIGN 

BY  ALBERT  H.  LAKE.  JR. 

In  the  design  of  the  modern  railroad  car  having  pivoted 
trucks,  it  is  necessary  to  know  the  radius  of  track  curvature 
o\'er  which  the  car  will  pass  without  interference  of  the 
wheels  with  the  car  body,  the  brake  rods  or  the  brake  pipe, 
and  also  to  ascertain  if  the  striking  plate  is  of  sufficient  depth 
to  avoid  interference  at  the  corner  of  the  car  or  push  pole 
pocket. 

\\ith  the  following  formulae  and  taljle,  used  in  connec- 
tion with  Figs.  1  and  2,  these  clearances  may  easily  be  cal- 
culated. The  angle  A  and  the  distance  H  may  lie  found  liy 
the  use  of  Fig.  1  and  the  formulae.     Referring  to  Fig.  1  : 

A  =  The  angle  formed  Ijy  lines  drawn  from  the  truck  cen- 
ter and  the  center  of  the  car  to  the  radius  point  O  and  is  also 
the  angle  formed  by  the  center  lines  of  the  car  and  of  the 
truck,  as  these  angles  are  ahvays  equal. 

•B  =  The  angle  fonned  by  lines  drawn  from  the  pulling 
face  of  the  coupler,  with  the  horn  against  the  striking  jilates, 
and  the  center  of  the  car  to  the  radius  point  O. 

C'  =  Distance  from  center  to  center  of  trucks. 

/^  =  Vz  C. 

E  =  Distance  from  the  center  of  the  truck  to  the  face  of 
the  end  sill  or  interference  point  at  the  corner  of  the  car. 

F  =  Distance  from  the  center  line  of  the  car  to  the  fare 
of  the  side  sill  or  interference  point  at  the  corner  of  the  car. 
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O  =  Distance  from  center  of  car  to  the  radius  point  O. 

H  ^  Distance  from  the  face  of  the  end  sill  or  interference 
point  at  the  corner  of  the  car  to  the  pulling  face  of  the 
coupler  with  the  horn  against  the  striking  plate. 

K  =  G  —  F. 

R  =  Radius  of  track  curvature. 

With  the  foregoing  values  the  foimulae  are: 

(1)  Sine  A  =   D  -^   R 

(2)  C;  =    R    X    COS.  A. 

(3)  K  =  G  —  F  (R  X  COS.  A)  —  F. 

K  (R  X  COS.  A)  —  F 

(4)  Cot.  B  = =  

D  +  E  D+  E 

(5)  H  =    (G    X   tan.   B)   —  (D  +  E) 

(D    +    E) 


[(R   X  cos  A)   X   tan.  BJ 


The  following  example  will  illustrate  the  use  of  the  for- 
mulae for  Fig.  1.     Let  R  —  100  ft.  0  in.,  C  =  30  ft.  0  in., 


fTruck 


D  =  15  ft.  0  in.,  £  =  S  ft.  6  in.  and  f  =  4  ft.  9  in.  From 
the  table  the  angle  ^  =  8  deg.,  38  min.  and  cosine 
A  =  0.9886. 

Using  formula  (4) 

(100  X  0.9886)  —  4.7S         94.11 


Cot.  B  =  — 
B  =    12  deg., 


15   +   5.5 
17  inin. ;  Ian.  B  :-  0.; 


4.59073 


Losing  formula  (5) 

II   =   [1 100   X   0.98S'il    X  0.21/7]     -  (15  +  5.5)  =  21.52  —  20.5  =  1.02  ft. 

It  should  be  noted  that  formula  (5)  for  the  distance  H 
does  not  consider  the  swing  of  the  coupler  sidewise,  which 
varies  to  suit  the  detail  of  the  striking  plate. 

Fig.  2  is  used  to  find  the  distance  of  the  highest  point  of 
the  wheel  flange  from  the  center  line  of  the  car  and  also  the 
travel  of  the  truck  side  bearing.     Referring  now  to  Fig.  2: 


A  =:  The  angle  between  tlie  center  line  of  the  car  and  the 
center  line  of  the  truck,  also  between  the  center  lines  of  the 
body  and  truck  bolsters,  and  the  axles. 

B  =  The  distance  from  the  center  line  of  the  car  to  the 
center  line  of  the  side  bearing. 

C  =  Travel  of  the  truck  side  bearing. 


Fig.  2 

D  =  The  distance  from  the  center  line  of  the  truck  to 
the  center  line  of  the  axle. 

E  =:  The  distance  from  tlie  center  line  of  the  truck  to  the 
highest  point  on  the  wheel  flange. 

F  and  H  --=  The  distance  from  the  highest  point  on  the 
wheel  flange  to  the  center  line  of  the  car. 

G  =  The  distance  from  the  center  line  of  the  car  to  the 
center  line  of  the  truck  at  the  axle. 

The  angle  A  is  the  same  as  in  Fig.  1  and  is  found  by  for- 
mula ( 1 )  or  from  the  table. 

With  these  values  the  formulae  for  Fig.  2  are: 


(6)  C  =   B   X   i.ine  A 

(7)  G  =  D  X  sine  A 
(81   F  =   (E   X  COS.  A) 
(9)  H  =  (E  X  COS.  A) 


■  G  : 

■  G 


(E   X  COS.  A)  —  D   X   sine  A) 
(Ex    COS.  A)     +    (I)   X    sine  A) 


The  following  example  will  illustrate  the  use  of  the  for- 
mulae for  Fig  2.  Let  .4  =  8  deg.,  38  min.;  B  ^  2  ft.  1  in.; 
D  =  2  ft.  9  in.,  and  £  =  2  ft.  i]/^  in.  From  the  table,  sine 
A  =0.1500;  COS.  .4  =  0.9886. 

Using   formula    (6) 

C  =  2  ft.  1  in.  X  0.1500  =  3.75  in. 

Using  formula  (8) 

F  =   (2  f-.  i\/i   in.   X   0.9886)  —  (2  ft.  9  in.   X  0.1500)   =  21.99  in. 

Using  formula   (9) 

II    =    (2  ft.  3'4   in.    X  0.9SS6>    +    (2  ft.  9  in.   X  0.1500)    =  31.89  in. 

For  convenient  reference  the  data  may  be  calculated  and 
tabulated  as  shown  in  the  table. 


Ctr.  to  cir. 
of  trucks 

20  ft.    0   in 

21  ft.  0  in 
2!    ft.   6   in. 

22  ft.  0  in. 

22  ft,    6    in. 

23  ft     .    . 

24  ft.   0   in 
24    ft.   6 


TABUi  Giving  the  Angle  A  and  the  Corresponding  Sine  and   Cosine 
80  ft.  radius  lOO  fi.  radius 


FOR    FOR  the  Radii  of 
120  ft.  radius 


in. 


25  ft. 

25  ft. 

26  ft. 

27  ft. 

27  ft. 

28  ft. 

29  ft. 

29  ft. 

30  ft. 

31  ft. 

32  ft 

33  ft. 

33  ft. 

34  ft. 

35  ft. 


in. 


0 
6 
6 

0  in. 

6  in. 

6  in. 

0  m. 

6  in. 

0  in. 

0  in. 

0  in. 

0  in. 

6  in. 

6  in. 

0  in. 


Angle  A 
7°     ir 


10° 
10° 
10' 
11° 


33' 
43' 

54| 

16' 
38' 
49' 
59'  . 
10' 
32' 
43' 
54' 
16' 
27' 
38' 
49' 
10' 
33' 
54' 
5' 
27' 
38' 


Sine 
0.1250 
0.1312 
0.1343 
0.1375 
0.1412 
0.1437 
0.1500 
0.1531 
0.1562 
0.1593 
0.1656 
0.1687 
0.1718 
0.1781 
0.1812 
0.1843 
0.1875 
0.1937 
0.200O 
0.2062 
0.2093 
0.2156 
0.2187 


Angle  A 

5°       45' 

6°         2' 

6° 

6° 

6' 

6° 

6° 

7° 

7" 


7° 
7° 


8° 
8° 
9° 
9° 
9° 
9° 
10° 


10' 
19' 
28' 
36' 

54' 

11' 
20' 
37' 
46' 
54' 
12' 
20' 
29' 
38' 
55' 
13' 
30' 
39' 
56' 
5' 


Sine 
0.11)00 
0.1050 
0.1075 
0.1100 
0.1125 
0.1150 
0.1200 
0.1225 
0.1250 
0.1275 
0132S 
0.1350 
0.1375 
0.1425 
O.1450 
0.1475 
0.1500 
0.1550 
0.1 600 
0.1650 
0.1675 
O.I72S 
0.1750 


Cosine 
0.9949 
0.9944 
0.9942 
0.9939 
09936 
0.9933 
0.9927 
0.9924 
0.9921 
0.9918 
0.9911 
0.9908 
0.9905 
0.9897 
0.9894 
0.9890 
0.9886 
0.9879 
O.9870 
0.9862 
0.9858 
0.9850 
0.9845 


Angle  .'V 
^   47' 


5° 
5° 
5° 
5° 
5° 
5° 
5° 
5" 
6° 
6° 
6° 
6° 
6° 
6° 
7° 
7° 
7° 
7° 
7° 
8° 


r 

8' 
15' 
23' 
30' 

45; 

59' 
6' 
20' 
28' 
35' 
49' 
56' 
4' 
11' 
25' 
40' 
54' 
1' 
16' 
23' 


Sine 
0.0833 
0.0875 
0,0895 
0.0916 
0.0937 
0.O95S 
0.1000 
0,1020 
0,1041 
0,1062 
O.1104 
0.1125 
0.1145 
0.1187 
0.1208 
0.1229 
0.1250 
0.1291 
0.1333 
0,1375 
0,1395 
0.1437 
0.1458 


Antfle  A 


30' 
36' 

43' 

55' 

r 


Cvhvatlre  and  Truck  Centers 

140  ft.  radius 

^    . A 

Cosine 
0.9965 
0.9961 
0.9959 
0,9958 
0,9956 
0.9954 
0.9949 
0,9947 
0.9945 
0.9943 
0.9939 
0,9936 
0,9934 
0,9929 
0,9926 
0,9924 
0.9921 
0.9916 
0,9910 
0,9905 
0,9902 
0,9896 
0,9893 


4° 
5° 
5' 
5° 
5° 
5° 
5° 
5° 
5° 
6° 
6° 
6° 
6° 
6° 
6° 
7° 
7° 


13' 

26' 

32' 

38' 

51' 

57' 

3' 

9' 

21' 

34' 

46' 

52' 

5' 

11' 


Sine 
0.0714 
0.0750 
0.0767 
0.0785 
00803 
0.0)421 
0.0857 
O.0875 
0.0892 
0.0910 
0.0946 
0.0964 
O.0982 
0.1017 
0.1035 
0.1053 
0.1071 
0.1107 
0.1142 
0.1178 
0.1196 
0.1232 
0.1250 


Cosine 
0  9974 
0.9971 
0.9970 
0.9969 
0.9967 
0.9966 
0.9963 
0.9961 
0,9960 
0.9958 
0.9955 
0.9953 
0.9951 
0,9947 
0,9946 
0.9944 
0.9942 
0.9938 
0.9934 
0.9930 
0.9928 
0.9923 
0.9921 


H^m 

_ 

^ 

^ 

i 

i 

1 

I 

i)^ 

DRILLING  HOLES  FOR  HUB  PLATE 

STUDS 

The  work  of  drilling  holes  in  driving  wheel  centers  for 
holding  hub  plate  studs  is  not  easily  performed  with  the 
ordinary  air  motor  mainly  on  account  of  the  difficulty  of 
applying  an  "old  man"  on  the  axle.  Furthermore,  it  is 
often  difficult  to  get  the  proper  alinement  of  the  drill  and 
air  motor. 

An  ingenious  device  which  saves  considerable  time  in 
doing  this  work  has  been  devised  in  the  West  Burlington 
shops  of  the  Chicago,  Burlington  &  Quincy,  w-here  it  has 
been  used  with  great  success  for  some  time. 

This  machine,  drawings  of  which  are  shown  herewith,  is 


is  arranged  to  slip  into  the  socket  bearings  L.  To  apply 
the  machine  it  is  set  in  place,  the  belt  is  slipped  around  the 
a.xle  and  the  tightener  is  set  in  the  sockets.  The  belt  can 
then  be  adjusted  by  turning  the  spindle  and  tightened  by 
pressing  down  the  handle  K. 

The  distance  of  the  spindle  from  the  axle  is  controlled 
by  a  hand  wheel  on  the  shaft  A'.  This  shaft  carries  right 
hand  and  left  hand  worms,  and  these  engage  worm  wheels 
keyed  to  the  shaft  of  two  segmental  adjusting  gears.  The 
adjusting  gears  in  turn  engage  racks  on  the  sides  of  the 
gear  box  which  carries  the  drill  spindle  and  driving  gear. 
Thus  by  turning  the  hand  wheel  on  the  shaft  X  the  spindle 
is  moved  radially  toward  or  away  from  the  axle.  The  width 
of  the  rack  on  the  side  of  the  gear  box  is  3  in.  less  than  the 


End   and   Side   Elevation   of  Device  for   Drilling    Driving   Wheel    Hubs 


arranged  to  clamp  on  the  axle.  It  supports  an  air  motor 
which  drives  a  drill  spindle,  these  parts  being  adjustable 
to  bring  the  drill  to  any  desired  distance  from  the  axle.  The 
frame,  A  and  B,  is  of  3/16  in.  sheet  steel  with  heavier  sec- 
tions welded  on  where  necessan'  for  bearings  or  other  parts. 
On  the  lower  end  of  this  frame  at  one  side  is  a  spool  which 
liolds  one  end  of  a  canvas  belt  j'g  in.  wide  and  2  ft.  10  in. 
long.  The  spool  is  fitted  with  a  ratchet  on  one  end  and  a 
wheel  arranged  with  sockets  for  a  short  bar  on  the  other  end. 
The  opposite  end  of  the  belt  is  attached  to  a  tightener  which 


length  of  the  adjusting  gears  so  the  drill  can  be  moved  that 
di.stance  parallel  to  the  axle  without  resetting,  this  amount 
of  adjustment  being  ample  for  the  work  on  which  the  ma- 
chine is  used.  The  drill  is  fed  by  a  hand  wheel  R  wiiich 
turns  a  feed  screw  Q  in  the  sleeve  P  attached  to  the  gear 
box,  the  extension  .?  on  the  feed  screw  extending  to  the  hub 
of  the  opposite  wheel. 

The  drive  is  simple  and  is  clearly  shown  in  the  illustra- 
tion. The  air  motor  is  attached  directly  to  the  gear  box,  the 
end  opposite  the  spindle  being  held  by  a  guide  which  spans 
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a  rod  across  the  frame.  The  bevel  gear  on  the  motor  spindle  the  end  of  the  barrel  of  which  is  secured  the  special  split 
engages  another  bevel  gear  which  carries  a  socket  for  a  No.  fitting  shown  at  J  in  the  drawing.  This  is  held  in  place 
2  "Morse  taper  shank/the  inner  end  of  which  extends  into      by  means  of  the  nut  .'.     The  shank  of  the  tamper  works 
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a  bearing  in  the  feed  screw  sleeve.  The  gear  which  carries 
the  drill  socket  has  a  ball  thrust  bearing  and  lock  nuts  on 
the  end  of  the  hubs  which  liold  it  in  place  in  the  gear  bo.\. 


inside  the  fitting  J;  a  coiled  spring  shown  at  4  on  the 
drawing  is  arranged  within  the  fitting  to  effect  the  return 
stroke  of  the  tamper  after  the  l)low  of  the  hammer  has 
driven  it  out. 

PNEUMATIC  TAMP  FOR  THERMIT  

WELL)   MULUa  G.ace  Difficulties  in  Australia. — The  Federal  railway 

Bv  J.  F.  D.  authorities  in  .Australia  have  had  offered  for  their  considera- 

The  practice  on  most  railroads  in  making  Thermit  welds  tion  no  fewer  than  126  different  devices  to  meet  the  break  of 

is  to  tamp  up  the  mold  box  liv  hand.     This  is  a  rather  long  gage  difficulty,  Ijut  none  has  found  favor.     They  are  of  the 
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Details    of    Pneumatic    Hammer   Tamping    Attachment   tor    Use    on   Thermit   Weld    Molds 

and  tedious  operation.     Better  results  may  be  obtained  and  following   types:      Sliding   wheel,    2,5;    double   or   multiple 

the  time  required  reduced  75  per  cent  by  using  the  tamping  wheels,    40;    telescopic    and   divided   wheels,   9;    adjustable 

tool  shown  in  the  illustration.                  '  truck   frame,   j;   changing  truck,   7;   transference  of  bodies. 

The  tool  is  designed  for  use  with  a  small  air  hammer,  to  1j;  treble  or  multiple  rails,  6;  unclassified,  25. 


E.  J.  &  E.  Has  Efficient  Flue  Shop 

Rapid  Production  Secured    with    Small    Force    and 
Few    Machines;    Data   on    the     Cost   of    Operation 


THE  locomotive  repair  shop  of  the  Elgin,  Joliet  &  Eastern 
at  Joliet,  111.,  has  a  flue  shop  which  has  made  splendid 
records  for  high  output  and  low  unit  cost.  The  plant 
includes  a  number  of  novel  features  which  facilitate  rapid 
l>roduction.  One  of  the  unusual  points  in  connection  with 
this  layout  is  the  fact  that  all  the  flue  work  e.xcepting  the 
removal  of  scale  is  handled  on  a  balcony  in  the  boiler  depart- 
ment. In  designing  the  shop  it  was  thought  desiral>le  to  pro- 
vide ample  room  for  the  flue  shop,  and  since  the  |)lan  of 
the  main  floor  did  not  present  a  favorable  opportunity  for 
securing  the  required  space,  the  question  of  locating  the  de- 
partment on  the  balcony  was  considered.  The  objection  to 
this  plan  was  the  increa.sed  difficulty  of  handling  the  material. 
On  the  other  hand,  there  were  numerous  advantages.  The 
location  on  the  balcony  would  keep  the  smoke  and  heat  from 
the  furnaces  out  of  other  parts  of  the  shop,  it  would  remove 
the  tendency  to  encroach  on  the  space  devoted  to  flue  work. 


tubes,  and  in  addition  there  is  a  storage  track  along  the 
center.  The  tool  equijiment  comprises  two  McGrath  tube  fur- 
naces, two  hot  saws  and  pneumatic  expanders  (one  equipped 
with  a  safe  end  magazine),  a  McGrath  flue  welding  furnace, 
a  Hartz  flue  welder,  a  Draper  pneumatic  flue  swedger,  a 
gaging  .stand,  roller  flue  racks,  a  Ryerson  boiler  tul)e  reclaim- 
ing machine  and  a  McGrath  safe  end  machine. 

The  operation  of  cutting  the  small  tubes  out  of  the  boiler 
is  performed  in  the  usual  manner  ]>y  means  of  an  air  motor 
connected  through  a  flexible  joint  to  an  expanding  cutter. 
The  large  superheater  flues  are  cut  out  of  the  boiler  by  the 
use  of  an  oxy-acetylene  cutting  torch.  The  back  ends  of  the 
tubes  are  cut  out  with  an  air  hammer,  after  which  the  tubes 
are  passed  out  through  the  front  tube  sheet  and  stacked  on 
substantial  standards  built  up  of  channels  and  flat  bars,  as 
shown  in  Fig.  1.  The  set  of  tubes  or  flues  after  being  re- 
moved from  the  locomotive  is  picked  up  with  chains  attached 


Layout    of    Flue    Machinery  on   the   Balcony 


and  by  reducing  the  space  required  on  tlie  ground  floor  would 
make  a  more  compact  la\out  possible. 

*Ihe  locomotive  repair  shop  at  Joliet  is  of  the  longitudinal 
t)-pe,  ai>iiroximately  400  ft.  Ijy  1 50  ft.  The  erecting  ba\-  ex- 
tends along  one  side  of  the  building.  On  the  other  side  is 
a  heavy  machine  bay  served  Ijy  a  traveling  crane  and  a  light 
machine  bay  .1 5  ft.  wide  with  a  balcony.  It  was  finally 
decided  to  locate  the  flue  cleaner  in  the  heav\-  machine  bay 
with  the  remainder  of  the  flue  shop  equiimient  on  the  balcony. 
A  passageway  J  ft.  wide  extends  along  the  balcon\-  outside 
the  columns  on  which  the  overhead  crane  runs,  and  by  adding 
3  ft.  6  in.  to  the  width  of  the  extension  for  a  space  of  22  ft.  a 
landing  stage  was  provided  on  which  a  set  of  flues  can  readilv 
be  handled.  The  flue  shop  was  assigned  a  space  about  M  ft. 
by  80  ft.,  which  has  proved  ample  for  the  work;  in  fact,  a 
part  is  regularh-  used  for  storage  purposes. 

The  lavout  of  the  machines  in  the  shop  is  shown  in  the 
drawing  reproduced  herewith.  Service  tracks  lead  from  the 
balconv  to  the  first  and  last  machines  used  in  repairing  the 


to  a  yoke  and  set  on  stands,  as  .shown  in  Fig.  2,  until  they 
are  taken  to  the  flue  cleaning  machine.  The  standards  are 
of  simple  construction  and  jirovide  ample  space  for  passing 
chains  around  the  tubes.  The  sets  of  tubes  can  be  stacked 
one  above  another,  and  the  space  required  is  reduced  to  a 
minimum. 

When  the  tubes  are  read\-  for  cleaning  they  are  taken  to 
the  flue  cleaner  or  rattler,  which  is  of  the  Ryerson  pit  tyjie, 
and  is  shown  in  Fig.  3.  An  entire  set  of  flues  can  be  hoisted 
in  chain  slings  and  lowered  into  the  pit  onto  the  rolling 
chains  of  the  rattler.  The  ends  of  the  sling  chains  are  fast- 
ened to  hooks  on  the  sides  of  the  pit  and  left  in  position 
during  the  cleaning  operation,  as  the  flues  rest  on  the  rolling 
chains,  and  there  is  sufficient  clearance  between  the  tubes 
and  the  walls  of  the  pit  to  keep  the  tubes  from  coming  in  con- 
tact with  the  chains.  The  tul)es  or  flues  are  left  in  the  rattler 
for  from  two  to  six  hours,  depending  on  the  thickness  and 
character  of  the  scale.  After  the  cleaning  operation  is  com- 
pleted, the  sling  chains  are  again  hooked  to  the  crane  and 
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the  flues  are  raised  out  of  the  rattler  and  washed  off  with 
a  hose,  after  which  they  are  carried  up  to  the  balcony  and 
deposited  on  the  ser\-ice  track  in  the  flue  department,  as  in- 
dicated in  the  layout  drawing. 

The  force  employed  in  repairing  tubes  consists  regularly  of 
four  men.  The  first  man  operates  the  hot  saw,  cutting  off 
the  rear  end  of  the  tubes,  the  second  welds  the  safe  end  on 
the  tube  and  swedges  it,  while  the  third  cuts  the  front  end 
of  the  tube  and  expands  it.  The  fourth  man  is  a  helper,  who 
assists  in  handling  the  tubes.     When  working  on  tubes  more 


expander,  the  safe  end  is  forced  into  the  end  and  the  operator 
lifts  the  end  of  the  tube  over  his  head  and  inserts  it  in  the 
welding  furnace.     The  series  of  operations  performed  between 


Fig.   1. — Tubes   Removed   from  the   Locomotive  Are   Piled   on 
Special   Standards 

tlian  18  ft.  long  an  additional  helper  is  required  on  account 
of  the  difficulty  of  manipulating  the  longer  tubes. 

The  tubes  undergoing  repairs  follow  a  predetermined 
course  through  the  flue  shop,  as  indicated  on  the  floor  plan 
bv  the  series  of  arrows.  From  the  car  on  the  service  track 
the  flues  are  deposited  on  the  roller  flue  rack  adjacent  to  the 
first  oil  furnace.  The  front  end  of  the  tube  is  plugged  witli 
waste  and  the  rear  end  is  put  into  the  furnace.  Three  o.- 
four  flues  are  kept  heating  at  one  time  to  provide  heated  tubes 
as    fast    as   they    can  be  handled  through  the  hot  saw  and 


Fig.   2. — Tubes   and    Flues   Stacked   to   Occupy    Minimum   Space 

expander.  The  tube  is  heated  just  above  the  cherry  red,  and 
is  then  cut  oflF  in  the  hot  saw  shown  in  Fig.  4.  The  end  is 
then  inserted  in  the  pneumatically  operated  expander.  The 
movement  of  the  expander  is  controlled  by  a  hand-operated 
lever,  which  is  arranged  so  that  the  movement  of  the  latch 
operates  the  dies  which  hold  the  tube.  Moving  the  lever 
forward  opens  a  second  valve,  which  forces  the  expander  into 
the  tubes  and  also  releases  a  safe  end  from  the  safe  end 
magazine  at  the  side.     The  tube  is  ne.xt  released  from  the 


Fig.  3. — A   Set  of   Flues  About  to    Be   Lowered   Into  the 
Pit   Type    Rattler 

the  first  heating  furnace  and  the  welding  furnace  requires 
onl\-  live  to  seven  seconds. 

The  welding  furnace  is  e>iir,  i.ilh    .lesimied  for  tlue  work 


Fig.   4. — Furnace    With    Water   Shield    and    Hot    Saw    and    Expander 
With  Safe    End   Magazine 

and  lias  three  openings.     The  two  openmgs  farthest  from  the 
combustion  chamber  bring  the  metal  up  to  a  wliite  heat,  after 


Fig.  5. — Welding  Furnace  and   Roller  Flue  Welder 

which  it  is  placed  in  the  opening  nearest  the  combustion 
chamber  for  a  few  seconds,  where  the  oxidizing  flame  brings 
it  to  a  welding  heat.     The  operator  then  removes  the  tube 
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from  the  furnace  and  places  it  on  the  mandrel  of  the  Hartz 
flue  welder.  By  pressing  down  a  treadle  on  the  machine  the 
revolving  rollers  are  brought  against  the  joints,  welding  the 
safe  end  to  the  tube.  The  operator  then  inserts  the  end  of 
the  safe  end  into  the  pneumatic  swedger,  reducing  the  size 
at  the  end  and  thus  finishing  the  operation  on  the  firebox  end 
of  the  tube.  The  waste  is  then  removed  from  the  forward 
end  of  the  tube  and  it  is  carried  over  to  the  roller  flue  rack 
and  is  pushed  up  within  reach  of  the  operator  on  the  second 
hot  saw. 

The  operation  on  the  front  end  of  the  tubes  consists  in 


Fig.  6. — Roller   Flue   Racks   Serving  Second    Hot  Saw  and 
Gaging    Stand 

cutting  to  length  and  expanding  slightly.  The  tube  is  in- 
serted in  the  furnace  until  it  is  brought  to  the  proper  tem- 
perature for  cutting.  It  is  then  removed  and  the  back  end 
is  placed  in  the  channel  on  the  stop  shown  in  Fig.  6,  which 
has  been  set  at  the  proper  distance  from  the  hot  saw  to  make 
the  tube  precisely  the  length  required.  The  tube  is  then 
placed  in  the  expander  with  the  back  end  resting  against  the 
angle  stop,  which  brings  it  forward  the  proper  distance  to 
secure  the  required  amount  of  expansion  in  the  end  of  the 
tube.     The  finished  tube  after  being  removed  from  the  ex- 
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7. — Automatic    Machine  for   Cutting    Safe    Ends    Reduces    Labor 
in  the  Flue  Shop 


pander  is  placed  on  a  car  on  the  outgoing  service  track.  The 
operator  who  works  on  the  front  end  of  the  tubes  marks  them 
to  indicate  the  various  lengths  and  also  attend.s  to  the  auto- 
matic safe  end  machine,  which  is  located  just  beyond  the 
hot  saw  and  expander.  It  will  be  noted  that  the  tubes  are 
not  tested  after  being  welded  until  they  are  subjected  to  pres- 
sure in  the  boiler.  Tliis  policy  was  adopted  because  it  was 
found  that  the  proportion  of  defective  welds  was  so  small  as 
to  make  testing  of  the  individual  tulles  unnecessary. 


The  standard  practice  on  the  E.  J.  &  E.  is  to  apply  not 
more  than  four  safe  ends  on  tubes  or  flues.  When  tubes  are 
removed  from  the  boiler  which  have  been  pieced  four  times 
they  are  cut  and  either  used  on  smaller  engines  or  have  a 
single  long  tube  welded  on  the  end  in  the  flue  reclaiming 
machine.  Superheater  flues  are  handled  with  the  same  equip- 
ment used  on  the  small  tubes,  the  only  alteration  necessar}* 
being  changes  in  the  minor  parts  of  some  of  the  machines. 

Records  have  been  taken  in  the  flue  shop  to  determine  the 
time  required  to  finish  a  complete  set  of  tulies.  On  one  occa- 
sion, when  the  operators  were  working  under  favorable  con- 
ditions, eight  two-inch  tubes  18  ft.  long  were  completed  in 
2  rain,  and  40  sec,  which  is  at  the  rate  of  a  tube  ever>-  20  sec. 
or  108  tubes  an  hour.  Another  test  was  made  with  47  two- 
inch  tubes  22  ft.  long,  which  were  completed  in  24  min.  or 
at  a  rate  of  117  tubes  an  hour.  A  third  test  on  22  two-inch 
tubes  18  ft.  long  required  8  min.  18  sec,  or  a  rate  of  158 
tubes  an  hour. 

The  cost  of  applying  safe  ends  to  the  tubes  depends  some- 
what on  the  length  of  the  tubes,  the  longer  tubes  requiring 
an  extra  helper.  Including  the  cost  of  power  for  the  rattler, 
oil  and  air  for  the  furnaces,  and  labor  for  safe  ending  and 
cutting,  the  total  cost  for  18-ft.  tubes  will  vary  from  1.91 
cents  per  tube  at  the  rate  of  180  per  hour,  to  3.18  cents  at 
the  rate  of  100  an  hour.  For  22-ft.  tubes  the  cost  will  be  2.16 
cents  per  tube  at  ISO  an  hour,  and  i.Z  cents  at  100  tubes 
an  tiour. 


UNIFIED  SHOP   RECORD  AND   MANAGE- 
MENT CONDITIONS 

k  committee  was  recently  appointed  from  several  roads  in 
tlie  Eastern  Region,  assisted  by  a  representative  from  the  me- 
chanical department  of  the  United  States  Railroad  Adminis- 
tration, to  visit  a  number  of  representative  shops,  collect 
data,  and  make  a  report  as  to  the  various  methods  of  shop 
operation,  supervision  and  shop  records.  Copies  of  the 
recommendations  of  the  committee  have  been  sent  out  to  the 
federal  and  general  managers  of  the  Eastern  Region  by  the 
regional  director  with  Circular  1801-129A674,  which  states 
that  while  not  mandatory,  the  recommendations  if  graduallv 
adopted  will  secure  uniformity  in  shop  records  and  simplifv 
many  of  the  methods  of  procedure.  The  circular  also  sug- 
gests that,  where  no  system  is  in  use,  the  proposed  plan  may 
well  lie  adopted.  Reports  are  asked  for  as  to  what  action  is 
taken  on  the  committee's  recommendations. 

The  recommendations  of  the  committee  include  the  fol- 
lowing : 

SUPERVISION 

The  committee  has  paid  particular  attention  to  that  super- 
vision which  comes  in  direct  contact  with  the  men,  and  m- 
variably  where  the  number  of  men  assigned  to  one  super- 
visor exceeded  30,  a  lack  of  activity  was  noticed. 

It  is  generally  conceded  that  shops  on  a  day-work  basis 
require  more  supervision  than  those  on  piece  work,  and 
after  careful  consideration  it  is  recommended  that  the  plan 
of  assigning  not  more  than  30  men  to  one  foreman  be  ad- 
hered to  as  closely  as  practicable.  The  committee  further 
recommends  that  this  supervision  be  relieved  of  office  clerical 
work  during  the  work  period:  that  shop  staff  and  other  meet- 
ings be  held  at  other  than  the  working  period  and  that 
these  supervisors  be  given  the  title  of  foremen  rather  than 
leaders. 

CHECKING  IN  AND   OUT 

Your  committee  recommends  a  time  clock  system  for 
checking  men  in  and  cut;  clock  card  should  show  emplo\-ee's 
name,  occupation  and  ke)-  number.  Space  should  lie  pro- 
vided on  card  for  overtime  as  well  as  regular  time.     The 
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same  card  should  never  be  used  beyond  a  paxroll  period  and 
the  one  week  card  is  preferable. 

Clocks  should  be  located  convenient  to  the  men's  work 
and  no  clock  should  serve  more  than  125  employees.  Unless 
existing  agreements  prohibit,  clocks  should  be  opened  15 
minutes  before  starting  time  and  closed  promptly  on  whistle; 
opened  promptly  at  quitting  time  and  closed  after  all  em- 
ployees have  checked  out,  with  an  attendant  in  charge  of 
each  clock  during  checking  periods.  This  clock  card  should 
be  used  as  a  basis  for  pajroll  and  checked  against  work- 
men's daily  time  cards. 

ROUTING    OF   LOCOMOTIVE    WORK 

Experience  shows  that  any  systein  of  despatching  or 
scheduling  of  work  through  the  shop  must  be  predicated 
upon:  (I)  A  predetermined  route;  (2)  a  predetermined  time 
limit. 

With  the  above  in  view  the  general  outline  of  a  routing 
system  is  hereby  made.  In  order  to  properly  carry  out  the 
following  routing  it  is  necessary  to  have  a  competent  schedule 
man,  with  authorit)',  to  follow  up  the  system.  The  locomo- 
tive should  be  thoroughly  ins])ected  prior  to  entering  the 
shop  and  the  schedule  man  furnished  with  a  copy  of  the 
inspection  report  from  which  the  shopping  schedule  is 
prepared. 

Separate  forms  should  be  made  out  by  the  schedule  man 
covering  parts  to  be  repaired  in  various  departments  and 
furnished  each  foreman.  These  forms  should  show  the 
locomotive  number,  class,  date  in  and  date  scheduled  out 
of  .shop  and  under  the  heading  "Class  of  Work"  the  various 
units  of  the  locomotive,  condensed  into  not  exceeding  30 
items,  to  be  listed  in  consecutive  order  in  which  the  parts 
of  tlie  locomotive  are  dismantled  and  erected.  Space  should 
be  provided  opposite  each  of  these  items  for  the  date  the 
particular  item  is  to  be  dismantled  or  repairs  started,  and 
the  date  the  repairs  are  to  be  completed  and  erected.  Space 
also  should  lie  provided  opposite  each  of  these  items,  for 
parts  of  the  locomotive  that  it  is  necessary  to  send  to  the 
machine,  smith  or  boiler  shops,  for  the  dates  these  parts 
should  be  received  in  the  various  shops  and  the  dates  they 
are  to  be  completed.  Space  should  also  be  provided  opposite 
each  item  under  the  heading  of  "Remarks,"  for  "Cause  of 
delay,"  if  any. 

A  "Dailv  Schedule  Delay  Report"  should  be  furnished 
by  the  schedule  man  to  the  officers  in  charge,  this  form  to 
cover  all  locomotives  in  shop  on  which  an\-  part  i.s  behind 
schedule.  Opposite  the  individual  engine  numbers,  space 
should  be  provided  for  the  various  units  of  repair,  condensed 
into  not  exceeding  12  units  of  repair.  Under  the  heading 
covering  the  units  of  repair  space  is  to  be  provided  for  a 
check  mark  to  show  just  what  items  are  behind  the  schedule 
and  are  delaying  the  work,  together  with  the  causes  of  the 
delays. 

a' blackboard  should  be  provided  in  each  department,  lo- 
cated in  a  conspicuous  place,  for  the  observation  of  the 
workmen  as  well  as  the  foremen.  All  locomotives  in  shop 
requiring  work  in  this  department  are  to  ]>e  listed  on  this 
board.  At  the  top  of  the  board  should  be  shown  the  units 
of  repair  with  which  the  particular  department  is  con- 
cerned. 

As  the  various  parts  of  the  locomotive  reach  the  department 
a  check  mark  opposite  the  locomotive  number  and  under 
the  parts  is  made.  When  repairs  to  these  parts  are  com- 
pleted and  ready  for  deliver}-  to  the  erecting  shop,  another 
check  mark  is  made,  \\hen  they  are  moved  from  the  depart- 
ment, the  check  marks  are  erased. 

By  the  use  of  this  board  it  is  possible  for  any  one  con- 
cerned to  readily  ascertain  in  just  what  department  the 
repairs  to  the  locomotive  are  being  delayed. 


SHOP  ORDER  SYSTEM 

Shop  or  work  orders  should  be  issued  to  obtain  the  cost 
of  manufacturing  parts,  repairing  machines,  cranes,  etc.,  or, 
when  desired,  to  determine  the  cost  of  a  specific  unit  of 
locomotive  repair. 

After  ascertaining  that  the  necessary  raw  material  is  on 
hand,  a  shop  order  number  should  be  assigned  and  a  form 
issued  giving  the  shop  order  number,  recjuisition  number, 
date  issued,  description,  drawing  numljer,  pattern  number 
and  storehouse  section.  The  accounting  office  should  be 
notified  so  they  may  open  the  account. 

The  shop  order  clerk  should  then  issue  a  card  showing 
de|iartments  in  which  the  work  is  to  be  performed  and  then 
enter  in  a  book  with  duplicate  stubs,  kept  for  the  purpose 
in  the  foreman's  office,  the  work  necessary  in  that  depart- 
ment. .\fter  the  department  completes  the  work,  the  fore- 
man will  detach  and  return  to  the  shop  order  clerk  the 
duplicate  slip.  By  this  method  it  can  readily  be  seen  just 
what  department  has  completed  its  share  of  the  work. 

When  all  slips  have  Ijeen  returned,  signifying  the  comple- 
tion of  the  work,  the  accounting  office  is  notified  so  it  can 
close  the  account  and  compute  the  cost. 

\\'here  there  is  a  sufficient  amount  of  shop  order  work, 
it  is  recommended  that  a  competent  man  he  appointed,  with 
authorit}-,  whose  dut)'  shall  lie  to  see  that  the  work  is 
prom[itl\'  handled  through  to  completion. 

ACCOUNTING 

Of  the  10  shops  visited,  eight  have  in  use  daily  time  slips 
(paper)  and  two,  dail}'  time  cards  (light  cardboard).  In 
all  cases  except  one  the  daily  time  cards  are  made  out  by  the 
workmen  and  approved  by  the  foremen.  In  the  one  case, 
the  daily  time  card  was  also  the  clock  card  and  the  cards 
were  filled  out  as  to  hours  and  distribution  by  time-keepers. 

In  all  cases,  locomotive  numbers  were  shown  and  the 
number  of  hours  spent  on  each,  and  distribution  was  drawn 
off  to  individual  locomotives;  arriving  at  a  cost  per  locomo- 
tive as  a  unit. 

The  daily  time  cards  in  all  but  two  cases  provided  space 
for  description  of  work.  In  three  of  these  cases  .some  de- 
scription was  being  shown  and  in  the  other  seven  none; 
but  in  no  case  were  descriptions  as  shown  considered  specific 
and  complete  enough  to  form  a  liasis  of  cost.  Other  than 
di.stribution  to  individual  locomotives  the  only  other  infor- 
mation shown  and  the  only  other  distributions  made  are  those 
necessary  to  satisfy  the  requirements  of  the  Interstate  Com- 
merce Commission  classification  of  accounts. 

RECOMMEND.\TIONS 

It  is  recommended  that  one  daily  time  card — size  prefer- 
ably 4  in.  X  9}4  in- — oi  light  cardboard  paper  l^e  used. 
The  card  should  show  name,  place,  date,  key  number,  occu- 
])ation.  department  of  shop  and  rate  and  should  provide  suffi- 
cient space  for  locomotive  or  shop  order  numl^ers.  etc.,  de- 
scription of  work  and  hours  worked.  Total  hours  as  shown 
by  the  daily  time  card  of  each  workman  should  be  checked 
with  total  hours  indicated  by  registerings  on  his  clock  card. 

After  a  careful  consideration  of  this  subject  it  is  the  opin- 
ion of  the  committee  that  it  would  te  impracticable  to  en- 
deavor to  arrive  at  the  cost  of  a  smaller  unit  of  locomotive 
repair,  from  description  of  work  on  daily  time  card,  than  the 
locomotive  as  a  whole,  except  by  timing  each  individual 
workman,  which  practice  the  committee  does  not  believe 
would  be  countenanced  by  the  workmen.  Therefore,  it  is 
suggested  that  when  it  becomes  necessar)'  or  desirable  to 
determine  the  cost  of  any  specific  unit  of  locomotive  repair 
a  shop  order  or  work  order  be  issued,  to  which  all  labor 
performed  in  connection  with  this  specific  unit  of  repair  be 
charged  and  in  this  way  determine  its  actual  cost. 


Reducing  The  Labor  Turnover 

Discussion   of    the  Advantages   of   the  Employment 
Department    Idea    Applied    to    the    Railroad   Shop 

BY  W.  C.  NISBET 


THE  widespread  movement  toward  placing  employment 
matters  in  the  hands  of  a  special  department  has  made 
less  headway  among  railway  shops  than  in  industrial 
concerns  perhaps  because  the  latter  by  reason  of  their  more 
centralized  authority  find  it  easier  to  get  permission  to  follow 
courses  of  action  that  are  new  or  unusual.  There  are,  how- 
ever, so  many  advantages  in  a  centralized  employment  depart- 
ment that  it  is  worth  tlie  while  of  mechanical  department 
officers  to  study  the  possibilities  of  the  scheme  as  applied  to 
the  railroad  shop. 

The  symjitom  of  trouble  which  has  resulted  in  so  many  in- 
dustrial concerns  taking  the  radical  step  of  turning  the  whole 
question  of  personnel  over  to  a  s[jecial  department,  is  an 
abnormall}'  high  labor  turnover  and  the  attendant  loss  of  pro- 
duction, disorganization  and  resulting  increase  of  costs. 
Since  Magnus  Alexander  of  the  General  Electric  Conipan\' 
made  his  e.\tensive  and  careful  investigation  into  the  cost 
of  training  a  new  employee  there  has  been  a  growing  recog- 
nition that  to  lose  and  replace  men  on  skilled  or  semi-skilled 
jobs  is  an  exceedingly  heavy  and  to  some  extent  a  preventable 
expense.  Mr.  Alexander's  estimate  was  that  it  cost  from 
$50  to  $100  to  fill  the  job  of  one  quitting  mechanic  with 
another,  due  to  the  loss  of  production  during  the  interim  be- 
tween men  and  during  the  breaking  in  period.  The  clerical 
expense  of  paying  off  the  leaving  man  and  putting  on  the 
new  employee  was  also  included.  The  secretarv-  of  Fayette 
R.  Plumb,  Inc.,  machine  tool  manufacturers,  stated  in  an 
address,  tliat  his  company  had  investigated  this  expense  for 
machinists  and  found  it  to  be  not  less  than  $100  per  change. 

Such  tigures  are,  of  course,  merelx-  estimates,  and  the  cost 
will  vary  within  wide  limits,  depending  on  many  circum- 
stances. A  yard  laborer  who  quits  may  perhaps  be  replaced 
with  another  who  at  once  completely  fills  the  job  of  his 
predecessor,  but  the  loss  due  to  changing  will  vary  from  this 
instance  to  another  extreme  where  the  cjuitting  of  a  valve 
setter,  an  air  brake  man  or  other  skilled  hand  may  slow  up 
the  entire  shop  production  before  a  competent  substitute  is 
found  and  broken  in  to  maintain  the  pace  of  the  first  man. 

It  is  perfectly  evident  that  whether  the  average  cost  be  $10 
or  $200  per  man  quitting,  it  would  be  decidedly  advantageous 
from  every  standpoint  to  reduce  the  labor  turnover.  The 
question  is,  how  can  this  turnover  be  reduced  ? 

One  way  of  attacking  any  difficult  problem  is  to  assign  a 
man  to  give  it  constant  attention  and  superv'ision  and  thus 
escape  the  common  fault  that  what's  ever)-  one's  business  is 
nobody's  business. 

WHY   AN    EMPLOYMENT   SUPERVISOR? 

Assuming  that  an  employment  supervisor  has  been  selected. 
to  expect  results  from  such  an  individual  it  will  be  necessary 
not  only  to  make  him  responsiljle  for  reducing  the  turnover 
but  also  to  giv^  him  authority  to  control  at  least  a  part  of  the 
causes  which  affect  the  coming  and  going  of  employees.  To 
do  this  it  has  been  customary  to  place  what  is  known  as 
hiring  and  firing  in  the  hands  of  the  employment  supervisor, 
with  the  belief  that  better  results  will  thus  be  gained  than 
by  leaving  these  important  functions  subject  to  the  personal 
inclinations  of  40  or  50  different  foremen.  The  reasons  for 
taking  these  duties  from  the  foremen  and  giving  them  to  the 
employment  supervisor  are  many.  Some  of  them  are  as 
follows : 

(1) — Foremen  lose  much  valuable  time  interviewing  ap- 


plicants for  work.  It  is  not  infrequent  for  a  foreman  with 
such  important  responsibilities  as  supervision  of  an  erecting 
gang  or  a  rod  and  motion  gang  to  be  called  to  the  office  three 
or  four  times  a  day  to  see  different  individuals  who  apply 
for  jobs.  It  is  easy  for  a  foreman  thus  to  lose  from  a  half 
hour  to  two  hours  daily,  interviewing  applicants,  and  hence 
impairing  the  effectiveness  of  his  supervision. 

(2) — All  too  frequently  foremen  hire  or  fire  from  prejudice, 
favoritism  or  on  account  of  religious,  lodge  or  other  affilia- 
tions. Injustice  in  such  cases  is  expensive,  because  the  resent- 
ment aroused  may  be  passed  from  one  individual  to  another, 
until  the  shop  acquires  a  bad  reputation.  Furthermore,  it 
is  unfortunately  not  uncommon  that  when  a  man  desires  to 
quit  and  applies  to  the  shop  office  for  his  time,  he  is  kept 
hanging  around  for  hours  before  the  foreman  appears  to  give 
him  his  clearance.  He  may  have  the  best  reason  in  the 
world  for  leaving;  in  any  case,  what  kind  of  a  word  is  he 
likely  to  pass  around  as  to  the  character  of  that  particular 
shop?  A  centralized  employment  department  handles  such 
cases  prompti}'  and  witli  a  settled  policy  to  remain  friends  if 
at  all  possible. 

The  good  will  of  a  business  is  recognized  as  a  valuable 
asset.  Is  not  the  good  will  that  some  shops  enjoy  through 
friendly  and  just  dealing  an  ecjually  valuable  asset? 

(3) — Foremen  often  "give  a  man  his  time"  because  there 
is  no  more  work  for  him  in  that  particular  department,  when 
in  another  department  the  man  might  be  needed  and  fit  in 
exactly.  The  employment  department  offers  an  agency  for 
conveniently  effecting  such  transfers. 

(4) — Most  foremen  have  not  the  aptitude,  time  or  oppor- 
tunity for  hunting  up  likely  candidates,  filling  out  their 
applications  and  maintaining  records  of  workmen.  As  to 
the  latter  it  is  often  found  that  comprehensive  records  show- 
ing the  education,  training  and  experience  of  those  at  work 
is  a  prolific  source  of  infonnation  leading  to  transfers  of 
laborers  and  other  non-skilled  men  to  better  paid  positions. 

(5) — It  is  important  to  know  why  men  quit,  what  de- 
partments they  leave  in  largest  numbers,  what  t}-pes  or  trades 
are  most  affected,  etc.  From  such  figures  intelligent  con- 
clusions ma_\-  replace  guesses  and  proper  steps  l>e  taken  to 
cure  or  remedy  such  evils  as  liecome  evident. 

(6) — As  we  come  to  recognize  that  a  competent  workman 
is  potentially  of  far  greater  value  than  one  who  is  incom- 
petent, it  becomes  increasingly  important  to  take  every  means 
to  select  the  more  competent  individuals.  It  is  far  easier 
to  appoint  one  person  as  an  em[)loynient  supervisor  and  train 
him  to  make  intelligent  selection  of  applicants  than  to  trust 
this  most  important  function  to  scores  of  foremen  each  of 
varv'ing  capacity,  all  of  whom  are  engrossed  with  a  multi- 
tude of  other  duties. 

REL.^TION    OF    EMPLOYMENT    SUPERVISOR    TO    FOREMEN 

In  some  plants  using  an  emplo\Tnent  supervisor  the  fore- 
men have  been  notified  that  they  might  on  cause  dismiss  a 
workman  from  their  department  but  not  from  the  plant.  A 
man  thus  dismissed  is  turned  back  to  the  emplo>Tnent  depart- 
ment for  disposition.  He  may  be  discharged,  but  if  let  off 
for  lack  of  work  or  dismissed  by  the  foreman  for  trifling 
cause  he  may  be  transferred  to  another  department  with  th° 
proper  kind  of  plain  talk  as  to  the  conduct  which  will  be 
expected  of  him  in  the  future.  Other  plants  allow  the  fore- 
men to  fire  men,  but  require  a  written  notice  to  the  emplov- 
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ment  department  three  or  more  days  before  the  dismissal 
is  effected.  This  prevents  hast)'  action  and  discourages  the 
foreman  from  acting  without  good  cause. 

In  hiring  men  the  emplo\-ment  supervisor  usually  receives 
a  form  from  the  foreman  stating  that  he  is  in  need  of  a  cer- 
tain number  of  men,  as  radial  drill  hands,  erecting  gang  men, 
laborers,  etc.,  as  the  case  may  be.  The  supervisor  selects 
from  applicants,  in  person,  on  file  or  by  advertising  for  the 
number  required,  but  they  are  not  actually  hired  until  the 
foreman  accepts  them.  He  may  reject  them  if  he  wishes, 
though  in  practice  the  employment  supervisor  should  and 
generally  does  work  in  such  close  touch  with  the  foremen 
that  he  will  know  the  t)pe  tlie  latter  desires  and  will  not 
refer  men  to  the  foremen  unless  tliey  are  likely  to  be  accept- 
able. 

If  it  is  conceded  that  the  man  problem  is  in  a  way  the 
largest  single  problem  in  industry,  it  appears  only  reason- 
able to  spend  considerable  time  and  money  in  studying  it 
and  endeavoring  to  improve  the  present  situation.  For 
practically  every  machine  there  is  a  man  who  controls  or 
at  least  affects  the  quality  and  quantity  of  output.  His 
aptitude,  training,  experience,  energy,  regularity  of  attend- 
ance, even  his  frame  of  mind,  are  all  variables  which  in 
some  degree  might  be  improved  or  corrected  if  proper  pro- 
vision were  made  to  that  end. 

For  a  long  time  rigid  specifications  and  careful  inspec- 
tions have  been  common  in  buying  materials  and  machines. 
On  the  other  hand,  many  of  our  workmen  have  l>een  hired 
almost  at  a  glance,  without  even  the  most  elementary  scrutin- 
izing of  credentials,  experience  or  fitness.  Does  this  not 
have  a  bearing  on  the  fearful  procession  of  incompetents 
and  misplaced  individuals  who  are  today  passing  through 
our  shops? 

Of  course,  the  answer  will  be  made  that  labor  shortage, 
high  tt-ages  in  munition  plants,  amiy  drafts  and  similar 
causes  have  been  the  reason  for  high  labor  turnover  and  the 
placing  of  incompetents.  Naturally  these  causes  have  had  a 
great  effect,  but  in  many  plants  it  had  been  recognized  even 
before  the  war  that  die  former  methods  of  hiring  and  firing 
and  handling  workmen  might  be  improved  upon. 

DUTIES  or   THE  EMPLOYMENT  DEPARTXIEXT 

Aside  from  hiring  and  firing  there  are  many  other  duties 
that  can  be  performed  by  an  emplo\Taent  department  to  bet- 
ter advantage  than  by  the  already  overburdened  foremen. 
Some  of  these  are  to  arrange  for  the  physical  examination, 
maintain  proper  individual  records,  investigate  references 
and  look  into  absenteeism  and  tardiness.  The  timekeeper's 
department  no  doubt  has  a  record  of  the  latter,  but  they  are 
occupied  with  their  regular  duties  and  do  not  usually  go 
into  causes  or  act  to  prevent  recurrence.  The  foreman  gen- 
erally knows  of  the  cases,  and  is  sorely  tried  by  the  absence 
of  important  workers,  but  his  common  remedy  of  angrily 
"bawling  out"  the  offenders,  or  perhaps  merely  a  sour  look 
when  men  are  scarce,  seldom  goes  to  the  root  of  the  matter. 
Besides,  a  foreman  might  well  be  freed  from  this  task  to 
have  more  time  for  others  of  more  importance,  such  as  plan- 
ning his  work,  arranging  for  material,  noting  quantity  and 
qualitv  of  production,  instructing  the  lieginners  and  in  gen- 
eral keeping  tilings  in  motion. 

The  emplojTnent  department  can  listen  to  complaints. 
Some  men  satisfy  themselves  simply  by  airing  their  troubles. 
This  may  keep  them  away  from  the  grievance  committee. 

Modern  business  is  a  cold  proposition  at  best,  and  it  is 
too  frequently  forgotten  that  the  workman  has  human  prob- 
lems of  his  own  and  often  has  a  natural  inclination  to  ask 
advice  at  the  shop  where  he  earns  his  living  and  spends  most 
of  his  waking  hours.  The  foreman  of  today  is  forced  by 
press  of  business  to  discourage  this,  and  even  if  he  does 
not  there  is  little  opportunity  to  tell  domestic  troubles  beside 
a  steam  hammer,  a  forging  machine  or  an  air  riveter. 


The  jjerson  selected  for  the  position  of  emplojTiient  super- 
visor should  have  radier  more  of  the  milk  of  human  kind- 
ness in  liis  makeup  than  is  common,  and  should  also  be  able 
to  speak  some  of  the  more  common  foreign  languages  used 
by  the  workers.  In  a  case  w^here  many  of  tlie  workers  were 
Mexicans  an  employment  supen'isor  was  selected  who  had 
lived  in  Mexico  and  who  had  considerable  sympathy  as  well 
as  understanding  for  the  workers.  The  improvement  in 
turnover  was  immediate,  due  as  far  as  could  be  seen  to  the 
substitution  of  a  little  humanity  for  the  former  cold  business 
dealing  with  difficulties  unexplained  and  misunderstood. 

\\"e  all  know  the  foreigner  who  smiles  and  says  "Yes, 
yes,"  but  understands  nothing  and  quits  next  week  on  ac- 
count of  some  imaginary  trouble.  Doubtless  the  ultimate 
remedy  is  to  teach  these  foreigners  English,  but  meanwhile 
to  do  business  with  them  this  month,  and  today  it  is  worth 
while  to  have  one  who  can  speak  tlieir  language  provided 
they  are  employed  in  considerable  numbers. 

The  emplo}-ment  department  can  arrange  for  special  train- 
ing. In  some  shops  to  the  emplo)ment  supervisor  has  been 
delegated  the  duty  of  establishing  schools  to  teach  the  in- 
experienced how  to  operate  certain  machines.  In  munition 
plants  barbers,  waiters,  etc.,  have  quickly  been  made  into 
lathe  hands  who  often  became  large  producers.  Railway 
shops  seldom  have  such  continuous  production  on  any  one 
machine,  but  the  same  method  of  intensive  teaching  could 
be  followed  on  many  kinds  of  work. 

Some  emplo\Tnent  super\a5ors  have  iDeen  assigned  the  job 
of  investigating  the  effect  of  hours  of  lalior  on  fatigue  for 
all  the  principal  shop  jobs.  The  subject  of  fatigue  in  in- 
dustry is  dismissed  as  "high  brow"  in  most  circles,  but 
we  cannot  escape  the  fact  that  fixed  rest  periods  have  been 
found  to  have  increased  production  in  certain  kinds  of 
work:  also  that  if  we  ourselves  had  to  wheel  pig  iron  all 
day  we  would  soon  discover  that  there  w'as  a  decided  relation 
lietween  hours  of  labor  and  fatigue.  We  should  probably 
declare  in  favor  of  the  one-hour  day.  On  the  other  hand, 
there  are  man}'  shop  jobs  in  which  it  would  be  no  physical 
hardship  to  work  12  hours. 

It  is  worth  while  to  determine  the  facts  as  to  the  jobs 
between  the  very  easy  and  the  very  hard  and  standardize 
rest  periods  accordingly.  It  is  not  sufficient  to  leave  it  to 
piece  workers  to  rest  as  often  as  necessary.  The  lazy  are 
inclined  to  rest  all  too  frequently  if  their  rate  or  the  manner 
of  checking  production  will  allow  it,  and  the  ambitious  but 
deluded  will  keep  going  even  on  heavy  work  when  a  five- 
mi  nute-per-hour  rest  would  produce  a  greater  output. 

DESIR.\BLE   QUALITIES  OF   AN   EMPLOYilENT   SUPERVISOR 

The  element  most  essential  in  an  employment  supervisor 
is  probably  tact,  as  he  must  maintain  co-operation  between 
the  men,  the  foremen  and  the  management;  next  he  should 
be  of  a  friendly,  sympathetic  nature  to  develop  similar  feel- 
ings in  the  men  toward  the  management  and  finally  by 
natural  aptitude,  education  and  training  he  should  develop 
the  ability  to  judge  men. 

He  should  be  a  first-class  man  witli  a  high  conception 
of  his  work,  for  it  is  within  the  possibilities  of  his  job  to 
be  of  great  value  to  his  employers  and  also  necessarily  to 
help  the  men  to  improve  themselves  mentally,  physically  and 
financially. 

It  goes  without  saying  that  he  should  be  a  man  with  ex- 
tensive mechanical  and  railroad  experience  in  order  to  recog- 
nize the  elements  of  the  various  jobs  which  he  is  called  upon 
to  fill  so  that  when  inten'iewing  applicants  he  can  in- 
stinctivelv  recognize  the  fitness  of  the  individual  for  some 
one  of  the  half-dozen  openings  he  may  have  at  the  moment. 

SELECTION   OF    EMPLO'VEES 

The  emplo\'ment  supervisor  will  develop  a  certain  amount 
of   abilitv  to   recognize   competent  workmen,   he   will   even 
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sooner  develop  ability  to  recognize  and  avoid  types  harmful 
in  a  shop,  such  as  the  belligerent  ones,  the  agitators,  the 
intemperate,  the  drug  users,  etc.  Observation  and  conversa- 
tion are  very  potent  in  discovering  the  traits  and  tendencies 
of  applicants. 

Letters  of  recommendation  are  seldom  valuable  but  the 
occasional  tip  of  value  makes  it  worth  while  to  utilize  them. 
Investigation  before  hiring  frequently  develops  that  a  man 
skilled  in  a  certain  trade  may  not  be  able  to  follow  it  in  the 
particular  assignment  at  hand.  For  example,  a  carpenter 
was  hired  for  shipyard  work  and  was  assigned  to  putting 
up  overhead  timbers.  It  happened  he  was  a  skilled  work- 
man, but  had  a  physical  affection  such  that  his  back  could 
not  stand  the  overhead  work.  He  asked  for  another  assign- 
ment, but  was  told  "that  or  nothing,"  and  had  to  quit  the 
yard,  tliough  his  trade  skill  was  needed  in  several  places  in 
that  very  yard.  The  loss  of  such  a  man  might  be  avoided 
by  preliminary  investigation  and  proper  assignment. 

Psychologists  like  Walter  Dill  Scott  and  William  Kemble 
have  developed  metliods  of  testing  applicants,  some  of  which 
are  extremely  valuable,  and  can  be  applied  to  shop  workers 
to  good  effect.  Many  successful  concerns  are  adopting  some 
part  or  adaptation  of  such  methods. 

There  is  a  deep-seated  feeling  among  many  mechanical 
men  that  such  methods  are  impractical  and,  in  fact,  they 
often  may  be.  The  term  "psychological  tests"  is  high  sound- 
ing, no  doubt,  but  at  bottom  what  is  meant  is  merely  a  test 
frequently  using  the  tools  of  a  given  trade  to  allow  the 
applicant  to  siiow  he  can  do  what  is  expected  of  him. 

A  test  for  a  laborer  would  be  chiefly  as  to  his  strength 
measured  on  a  te.sting  machine,  and  while  strength  isn't 
everything  with  a  laborer,  other  things  being  equal,  we  de- 
sire the  strong  rather  tlian  the  weak. 

As  to  testing  a  lathe  hand  we  know  that  if  we  led  the 
applicant  to  a  lathe,  gave  him  the  steel  and  a  blue  print 
of  a  knuckle  pin  and  told  him  to  turn  it  up  we  could  readily 
tell  whether  or  not  he  is  the  mechanic  we  want.  This  would 
be  a  practical  test  very  desirable  where  feasible  but  probably 
not  possible  of  application  if  we  were  selecting  one  lathe 
hand  from  several  applicants.  Almost  the  same  results 
would  be  secured  by  handing  the  applicant  a  cut  of  a  lathe 
and  a  print  of  the  same  knuckle  pin  and  letting  him  tell  the 
examiner  how  he  would  proceed  with  the  job.  The  same 
idea  can  be  developed  indefinitely. 

As  to  the  selection  of  desirable  employees  in  general  it  is 
worth  rememl'jering  that  while  experience  and  ability  are  of 
prime  importance,  yet  we  may  lose  the  advantage  of  his  skill 
if  a  man  is  irregular  in  attendance,  careless,  lazy  or  bel- 
ligerent. These  traits  can  often  be  detected  in  advance  by 
a  skilful  employment  supervisor  experienced  in  watching  for 
just  such  traits.  What  we  hope  to  avoid  by  the  centralized 
employment  department  is  by  more  careful  scrutiny  to  avoid 
hiring  the  trouble  makers,  the  incompetent  and  the  other- 
wise undesirable  who  would  soon  quit  or  have  to  be  let  out. 
We  wish  to  increase  the  number  of  steady  workers,  the  men 
with  constantly  growing  skill. 

WHY  SOME  SHOPS  HOLD  THEIR  MEN 

The  J.  B.  Stetson  Company,  according  to  an  address  by 
one  of  their  officers,  has  the  creditable  record  that  over  69 
per  cent  of  their  employees  have  been  with  the  company  over 
five  years.  Such  records,  while  by  no  means  common,  are 
not  the  sole  possession  of  this  company. 

Wages  have  probably  the  largest  bearing  of  any  one 
feature,  but  there  are  many  other  elements  which  hold  men 
to  the  old  job.  Where  wages  are  not  a  disturbing  element 
perhaps  the  next  most  important  feature  is  the  treatment 
accorded  the  men  by  foremen  and  others  in  authorih'.  Harsh, 
arbitrary  or  unjust  treatment  is  very  effective  in  driving  men 
away,  and,  conversely,  a  friendly,  human  attitude  and  the 
occasional  exhibition  of  sympathy  helps  to  cement  the  work- 


ers to  their  jobs.  Harsh  treatment  by  those  in  high  posi- 
tions generally  is  reflected  in  the  way  the  foremen  treat 
the  workmen. 

The  expectation  of  promotion  or  of  periodical  wage  in- 
crease, provided  such  expectations  are  ultimately  realized, 
are  also  helpful  in  holding  workmen. 

Good  living  accommodations  for  families  within  conveni- 
ent access  of  the  shop,  allow  the  retention  of  married  men 
living  at  home  who  naturally  are  more  stable  than  boarders. 

Lunch  rooms  in  the  shop  or  adjacent  thereto  are  now  com- 
mon in  industrial  plants,  for  it  is  evident  that  whether  the 
men  go  home,  resulting  in  a  hurried  walk,  or  whether  they 
bring  their  lunch  and  eat  cold  food,  indigestion  is  encour- 
aged. It  has  been  found  that  where  a  committee  of  the  men 
handles  the  lunch  room  diere  is  less  complaint  than  where 
the  company  manages  it. 

The  management  of  certain  plant  activities  by  workmen's 
committees  can  be  extended  to  good  advantage.  In  some 
plants  a  loan  society  to  beat  the  loan  sharks  is  run  by  the 
men  with  the  co-operation  of  the  management.  The  itch  to 
run  something  on  the  part  of  certain  individuals  among  the 
men  can  thus  be  gratified  and  their  activities  on  the  griev- 
ance committee  partly  or  wholly  avoided. 

Educational  classes  for  the  men  appeal  to  those  who  are 
ambitious  and  help  to  make  men  more  valuable.  English 
classes  in  particular  are  helpful,  as  they  at  once  make  it 
easier  for  the  foremen  to  communicate  orders  and  instruc- 
tions to  their  men.  The  intensive  method  of  teaching  Eng- 
lish to  the  aliens  in  the  draft  army  might  be  copied  in  this 
connection. 

Parking  space  for  bicycles,  motorcycles  and  autos  is 
appreciated  by  the  considerable  number  using  such  vehicles. 

As  an  indication  of  the  extent  to  which  some  firms  operat- 
ing strictly  for  profit  have  gone  to  get  the  most  from  their 

Organization  of  a  Shipyard  Service  Department 
Manager    of    the    Service    Department. 

A — Employment  division. 

Soliciting    and    advertising   campaign    for    employees. 

Selection   of  employees. 

Records  of  employees. 

Adjusting  grievances. 

Transfer  to  other  work. 

Investigation    of  discharge    and    voluntary   leaving. 
B — Health  and  safety  division. 

Physical  examination  of  applicant  for  employment. 

Treatment  of  accident  cases. 

Free  medical  advice  to  employees. 

First  aid  classes. 

Statistics  of  accidents  and  time  lost. 

"Safety    First"  campaign. 
C — Welfare  work  division. 

Restaurant. 

Bulletin  boards  and  special  reports. 

Employees'    magazine. 

Clubhouse  and   reading  room. 

Recreation  and  athletics. 

Naturalization  assistance. 

D — Educational   division. 

Apprentices. 

Evening  classes. 

Training   new   employees. 

Special  training  {or  certain   important  trades. 

Co-operation  with  state  and  federal  agencies. 
E — Housing  division. 

Construction    of   new   buildings. 

Finding   and   listing  rooms  and   houses   for  rent. 

Information  bureau. 

Co-operation  with  board  of  trade  to  prevent  excessive  charges. 


employees  by  welfare  methods,  Montgomery  Ward  &  Com- 
pany is  reported  by  the  Department  of  Labor  to  have  made 
tests  and  found  that  the  low  periods  of  production  are  at 
10  o'clock  in  the  morning  and  3  o'clock  in  the  afternoon, 
and  to  keep  up  the  workers'  energy,  hot  malted  milk  is 
passed  around  to  all  at  these  hours,  free  of  cost.  This  may 
sound  like  a  joke  when  we  apply  the  idea  to  such  husky 
workers  as  Polish  riveters,  forge  hands,  etc.,  yet  almost  any 
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such  means  of  keeping  up  the  production  of  day  workers 
would  pay  far  more  than  the  cost. 

The  Curtis  Publishing  Company  provides  a  farm  home 
which  employees  call  their  country  club  and  use  as  such. 

The  extensive  labor  department  organizations  of  several 
of  the  shipyards  is  given  in  the  table  to  show  the  scope  of 
their  activities  in  the  selection  and  effort  to  hold  employees. 

RESITLTS    OET.iVIXED    BY   EMPLOYMENT   DEP-VRTMEN'TS 

Is  the  outcome  of  the  effort  and  e.xpense  of  developing 
an  organization  to  work  on  the  emplo\Tnent  problem  worth 
while? 

To  help  answer  this  natural  and  reasonable  question  there 
are  given  below  the  comparative  figures  of  several  companies 


which  have  been  working  with  an  employment  department  to 
improve  their  turnover  and  using  some  or  all  of  the  mediods 
mentioned  herein,  to  secure  and  hold  better  employees. 

The  figures  are  taken  from  the  Annals  of  the  American 
Academy  of  Political  and  Social  Science  and  may  be  con- 
sidered as  reasonably  correct  in  most  cases. 

The  Saxon  Motor  Car  Company  reduced  labor  turnover 
140  per  cent  in  one  year.  The  Semet  Solvay  Company  re- 
duced labor  turnover  from  120  per  cent  to  29  per  cent.  In 
1912  the  labor  turnover  of  the  Phnnpton  Press  was  186 
per  cent;  in  1916  it  was  13  per  cent.  The  Ford  Motor  Com- 
pany has  reduced  labor  turnover  from  400  per  cent  to  23 
per  cent.  The  Dennison  ^Manufacturing  Company  has  re- 
duced labor  turnover  from  68  per  cent  to  28  per  cent. 


The  Gas  Welding  of  Thin  Plates 

The  Requirements  of  Thin  Work  With  and  Without 
Use   of   Rods;   The    Behavior    of    Various    Metals 

BY    J.    F.    SPRINGER* 
II. 


ONE  of  the  principal  problems  connected  with  the  welding 
of  thin  plates  with  the  oxy-actylene  torch  is  the  control 
of  the  temperature  to  which  tlie  plates  are  brought. 
There  is  frequently  trouble  in  preventing  overheating  of  the 
work,  causing  part  of  the  weld  to  melt  away  and  drop  out. 

Control  of  temperature  may  at  times  be  secured  by  modi- 
fying the  angle  that  the  axis  of  the  jet  makes  with  the 
surface  of  the  seam.  When  the  flame  strikes  perpendicularly 
it  covers  a  smaller  surface  than  when  it  strikes  at  a  sharply 
acute  angle.  The  same  amount  of  heat  is  involved  in  both 
cases,  but  the  higher  temperature  will  be  associated  with  the 
greater  degree  of  concentration.  For  ordinary  work,  an 
angle  of  45  deg.  will  be  found  about  right,  but  in  copper 
welding  where  there  may  be  trouble  in  getting  enough  heat 
the  torch  may  be  used  with  a  greater  angle,  even  up  to  90 
deg.  Aluminum  sheets,  on  the  other  hand,  may  need  a 
fairly  sharp  angle  such  as  20  or  30  deg.  It  should  be  re- 
membered in  using  an  acute  angle,  however,  that  the  flame 
will  tend  to  cover  a  greater  part  of  the  seam  and  will  in 
consequence  pre-heat  the  seam  ahead  of  the  zone  in  which 
the  welding  is  being  done.  While  the  effective  temperature 
will  thus  be  reduced,  the  time  required  to  secure  the  molten 
condition  may  not  be  reduced  as  much  as  one  might  expect. 

Another  method  of  reducing  the  effective  temperature  is 
to  conduct  a  portion  of  the  heat  away  from  the  work.  This 
may  be  especially  useful  in  welding  very  thin  sheets  in  joints 
of  the  folded  type  where  there  may  be  four  thicknesses  of 
very  thin  metal  through  which  the  welding  temperature 
must  penetrate  without  melting  the  bottom  sheet. 

There  are  two  ways  of  accomplishing  this  purpose.  First, 
the  work  beneath  the  seam  may  l^e  brought  into  close  contact 
with  comparatively  cool  metal.  Thus,  the  work  may  be 
laid  upon  or  even  forced  down  upon  a  metal  slab,  which 
absorbs  and  conducts  away  a  portion  of  the  heat.  The  best 
ordinary  metal  for  this  purpose  is  copper,  steel  and  iron 
being  considerably  less  effective.  The  second  method  is  to 
set  a  flat  tube  into  the  table  top  so  that  the  work  may  be 
brought  in  contact  with  its  upper  surface.  The  ends  of 
the  tube  should  extend  bex'ond  the  ends  of  the  table  and  be 
of  circular  section  for  connection  to  water  supply  and  dis- 
charge pipes.  The  metal  in  the  tulje  alone  may  be  suffi- 
cient for  much  of  the  work,  but  by  turning  on  the  water  a 

•Author  of  the  handbook,  "Oxy-Acetylene  Torch  Practice." 


further  cooling  effect  is  available.  Flat  under  surfaces 
should  be  presented  by  the  joints  and  effective  contact  with 
the  cooling  surface  may  require  the  use  of  clamps.  The 
clamps  ma\-  also  be  useful  in  holding  the  work  against  the 
deformation  from  expansion  of  the  metal  in  the  seam. 

To  intensify  the  heat  presents  exactly  the  reverse  problem. 
Sometimes,  the  character  of  the  metal  is  such  that  difficulty 
is  experienced  in  getting  the  temperature  up  to  the  proper 
point.  Such  a  condition  might  well  arise  with  copper  and 
even  witli  metals  whose  heat  conductivity  is  much  less.  The 
work  may  be  steel  plates  of  considerable  thickness  to  be 
welded  in  a  butt  joint  with  no  groove  and  without  the  use 
of  a  welding  rod.  The  torch  is  thus  called  on  to  pour  in 
heat  rapidly  enough  to  raise  a  considerable  thickness  of 
metal  to  the  welding  temperature.  This  situation  may  be 
more  or  less  completely  provided  for  ( I )  by  the  use  of  an 
air  space  beneath  the  seam,  or  (2)  by  the  employment  of  a 
solid  non-conductor  of  heat.  The  air  space  is  provided  by 
a  groove  or  channel  in  the  surface  of  the  table.  In  the 
other  case  the  groove  may  be  filled  with  asbestos,  mica  or 
magnesia.  If  an  open  groove  is  used  it  should  not  be  so 
wide  that  the  edges  of  the  work  will  be  inadequately  sup- 
ported. The  advantage  of  the  solid  conductor  is  that  it 
provides  complete  support,  although  the  air  is  probably  the 
better  non-conductor. 

The  greatest  difficulties  connected  with  the  w-elding  of  thin 
plates  are  due  to  unsteadiness  of  the  welders  hands,  which 
results  in  irregularit)-  in  the  speed  at  which  the  torch  ad- 
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Cross  Sectron  of  Cooling  Tube  In  the  Top  of  Welding    Bed 

vances  and  in  variations  in  the  height  of  the  torch  above 
the  work.  To  overcome  these  difficulties  practice  is  invalu- 
able, but  the  workman  may  find  it  of  considerable  assist- 
ance in  keeping  the  torch  at  a  uniform  height  to  make  use 
of  a  horizontal  bar  as  a  sliding  rest.  Or,  if  preferred,  a 
bracket  on  wheels  or  runners  may  be  used  as  a  holder  for 
the  torch. 

In  some  cases  it  might  be  advantageous  to  extend  this 
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idea  a  step  further.  The  movement  of  the  work  beneath  a 
stationary  torch  was  a  fundamental  part  of  the  design  of 
the  welding  machines  seen  by  the  writer  at  the  Edison  Stor- 
age Battery  Company's  plant  some  years  ago.  The  seam 
to  be  welded  was  held  in  a  clamp  so  shaped  as  to  provide 
access  for  the  torch  tip  and  the  welding  was  done  by  mov- 
ing the  work  along  under  a  stationary  torch.  This  method 
is  especially  adapted  to  cases  where  a  welding  rod  is  not 
used,  the  workman  thus  having  both  hands  available  for 
controlling  the  work. 

WELDING   WITHOUT   ROD 

Welding  without  the  use  of  a  rod  is  both  practicable  and 
advantageous.  The  object  of  using  the  rod  is  to  provide 
new  material  to  till  the  groove  and  sometimes  to  increase  the 
thickness  of  metal  at  the  joint.  Both  results  may  be  se- 
cured without  the  rod.  The  purpose  of  a  groove  is  to  make 
the  full  thickness  of  the  joint  accessible  to  the  torch  flame. 
Several  types  of  joints  have  already  been  referred  to  in 
which  heat  penetration  is  secured  by  conduction  and  no 
groove  is  provided.  Even  if  extra  thickness  at  the  joint  is 
desired  in  order  to  offset  the  loss  of  strength  through  over- 
heating, the  welding  rod  may  still  be  dispensed  with  as 
suitable  ridges  may  be  provided  before  tlie  welding  begins, 
the  melting  down  of  which  supplies  the  extra  metal.  Where 
grooves  are  used,  it  is  often  quite  possible  to  form  tlie  edges 
so  as  to  furnish  the  extra  metal  required. 

There  are  two  principal  advantages  in  omitting  the  rod 
and  substituting  formed  edges.  ( 1 )  The  workman  has 
his  left  hand  free,  and  (2)  a  uniform  amount  of  new- 
material  is  supplied  all  along  the  joint.  On  the  other  hand, 
there  is  the  disadvantage  that  the  action  of  the  high  tem- 
perature makes  ordinary  steel  rather  brittle  and  wanting  in 
ductility.  By  the  use  of  a  verj'  pure  iron  rod,  this  condi- 
tion may  be  remedied.  There  will,  nevertheless,  be  many 
cases  where  the  use  of  a  rod  will  be,  at  best,  of  doubtful 
value  and  it  may  well  be  eliminated. 

The  edges  may  be  prepared  by  bending  and  forming  or 
by  upsetting  and  forming.  Where  a  groove  is  to  be  pro- 
vided, it  will,  as  a  rule,  hardly  be  necessary  on  thin  work 
to  bevel  at  so  flat  an  angle  as  45  deg.,  the  standard  for  gen- 
eral work,  the  object  being  to  insure  a  degree  of  heat 
penetration  sufficient  to  insure  a  complete  weld.  A  bevel  of 
60  deg.  or  even  SO  deg.  with  the  horizontal  may  be  adequate. 

MAKING    THE    WELDS 

In  welding  the  simple  butt  joint  where  edge  is  set  against 
edge,  particular  attention  is  to  be  centered  upon  the  neces- 
sity of  making  the  high  temperature  penetrate  all  the  way 
if  the  torch  is  to  operate  from  the  one  side  only,  half  way 
or  more  if  the  torch  is  to  operate  on  the  work  after  it  has 
been  turned  over.  If  these  directions  as  to  penetration  are 
not  fully  complied  with,  a  defective  weld  will  result.  Where 
the  plates  are  very  thin,  and  too  much  heat  comes  from  the 
tip  of  the  torch,  the  axis  of  the  flame  may  be  directed  at  a 
sharp  angle  to  the  joint  or  some  type  of  cooling  surface 
may  be  used  beneath  die  seam.  If  necessary,  the  torch  tip 
may  be  made  to  oscillate  from  side  to  side  across  the  line 
of  the  joint  by  rotating  the  tip  as  it  is  advanced. 

The  Edison  joint  is  treated  somewhat  difftrently.  No 
oscillation  ordinarily  will  be  necessary.  The  flame  is 
steadily  advanced  along  the  line  of  the  joint  and  is  not 
diverted  to  one  side  or  the  other.  The  object  is  simply  to 
melt  the  two  edges  and  permit  the  metal  to  flow  together. 
At  times  some  adjustment  of  the  pressures  of  the  gases  may 
be  needed  to  avoid  blowing  the  molten  metal  off  the  edges. 
The  joint  is  a  very  simple  one  to  weld,  as  is  well  proved  by 
the  fact  that  it  has  been  found  practicable  to  make  it  with 
power-driven  machines. 

In  the  modified  Edison  joint  where  the  flanged  edges  are 
not  deep,  more  care  on  the  welder's  part  is  needed.     The 


welding  may  be  done  as  in  the  original  type  of  joint,  or  the 
method  employed  with  the  plain  butt  joint  may  be  used. 

In  welding  the  modified  plain  lap  joint  where  the  edges 
are  over  lapped  and  the  welding  is  done  by  melting  off  the 
corners  on  both  sides  of  the  work,  and  causing  them  to  imite 
with  the  adjoining  sheets,  the  torch  may  be  held  so  that  the 
force  of  the  jet  will  carry  the  metal  to  position.  In  doing 
this,  however,  one  must  be  careful  to  make  sure  that  the 
sharp  corner  into  which  this  metal  goes  has  already  been 
heated.  There  is  probably  no  one  fault  more  common 
among  welders  than  that  of  putting  molten  metal  onto  metal 
not  sufficiently  heated. 

In  the  type  of  butt  joint  where  a  strip  is  inserted  be- 
tween the  two  edges,  the  work  may  be  handled  after  the 
manner  used  with  the  plain  butt  joint.  If  so,  then  make 
sure  that  the  inner  white  flame  is  large  enough  to  supply 
heat  on  both  sides  of  the  projecting  strip  at  one  moment. 
The  strip  and  the  edges  of  the  plates  are  to  be  melted 
together. 

The  folded  joint  calls  for  an  underlying  cooling  strip 
either  of  simple  solid  material  or  a  flat  tube  through  which 
water  is  kept  circulating.  With  some  work  it  may  be  neces- 
sary that  the  cooling  strip  be  grooved  out  on  top  in  order  to 
hug  the  work  along  each  side  of  the  broad  joint. 

BEHAVIOR  OF  VARIOUS  METALS 

In  welding  metal  plates,  it  is  desirable  that  the  welder  be- 
informed  with  some  definiteness  and  completeness  how 
various  commercial  metals  behave  when  subjected  to  the 
oxy-acetylene  torch.  It  is  not  only  the  heat  of  the  flame 
that  acts  upon  the  metal  sheets  but  the  active  chemical  sub- 
stances in  the  flame.  The  gases  in  the  flame  are  distributed 
substantially  as  follows.  The  acetylene  breaks  up  as  it 
emerges  from  the  torch  into  hydrogen  and  gaseous  carbon. 
As  far  as  the  brilliant  white  flame  extends  there  is  incan- 
descent carbon,  which  accounts  for  the  brilliancy  of  this 
part  of  the  flame.  In  short,  all  through  the  inner  white 
flame,  we  have  uncombined  hydrogen,  oxygen  and  carbon. 
At  the  end  of  the  white  flame,  the  carbon  bums  to  carbon 
monoxide  (CO),  but  the  relative  amounts  of  acetylene — the 
source  of  the  carbon — and  oxygen  are  regulated  so  tliat  there 
is  not  enough  oxygen  for  the  conversion  of  the  carbon  to 
carbon  dioxide  (CO,).  There  are  tw-o  combustible  gases 
beyond  the  white  flame.  These  are  hydrogen  and  carbon 
monoxide.  Both  require  oxygen;  this  they  get  principally 
from  the  surrounding  atmosphere  with  probably  a  small 
amount  of  excess  oxygen  from  the  torch. 

The  excessive  temperature  of  the  oxy-acetylene  flame,  far 
beyond  that  of  the  oxy-hydrogen  flame,  seems  to  be  due  to 
two  things:  (1)  the  heat  generated  by  the  decomposition,  or 
explosion,  of  the  acetylene  and  (2)  the  burning  of  the 
gaseous  carbon  to  carbon  monoxide.  The  two  sources  of 
heat  combined  produce  the  "hot  spot"  just  beyond  the  end 
of  the  small  white  flame. 

A  little  consideration  will  show  that  the  possibilities  of 
chemical  action  are  very  considerable  and  in  dealing  %vith 
thin  plates  this  may  become  a  very  important  matter.  If 
highly  heated  steel  is  brought  within  the  white  flame  it 
encounters  hydrogen,  oxygen  and  gaseous  carbon.  The  first 
will  probably  do  no  harm  but  both  of  the  others  have  a 
damaging  effect.  Pure  oxygen  is,  in  fact,  the  cutting  agent 
so  successfully  used  in  the  cutting  of  hot  steel,  while  carbon 
acts  as  a  carbonizing — hardening — agent  from,  say,  1,500 
deg.  F.  up.  The  lesson  for  the  welder  is  that  any  careless- 
ness in  handling  the  torch  that  results  in  playing  the  white 
flame  directly  upon  hot  steel  is  very  apt  to  damage  the 
material. 

The  exterior  enveloping  flame,  large  in  size  and  moderate 
in  temperature,  is  beneficial  in  its  action.  Consisting  as  it 
does  of  gases  avidly  seeking  oxygen,  this  flame  acts  as  a 
protector  against  the  activity  of  the  oxygen  of  the  air.     The 
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enveloping  flame  of  tlie  oxy-acetylene  torch  contains  carbon 
monoxide  and  hydrogen,  both  actively  uniting  with  oxygen, 
and  consequently  both  protectors  against  it. 

The  lesson  for  the  welder,  especially  when  the  condition 
and  appearance  of  the  work  after  welding  is  of  importance, 
is  to  utilize  this  flame  as  far  as  possible  as  a  protector  of 
the  work  against  oxidation.  This  lesson  applies  quite  gen- 
erally to  commercial  metals  other  than  steel.  When  at  a 
high  temperature  nickel  is  readily  oxidized  by  the  atmos- 
phere and  copper  is  probably  the  most  dangerously  affected 
of  all.  The  prevention  of  the  activity  of  oxygen  is  possibly 
the  greatest  difficulty  in  the  commercial  welding  of  copper.* 

Two  oxides — cuprous  oxide  (Cu^O)  and  cupric  oxide 
(CuO) — are  formed  by  the  o.xidation  of  copper.  Oxidation 
begins  when  copper  is  heated  in  the  presence  of  air  to  only 
365  deg.  F.  As  the  heating  continues,  so  does  the  oxidation. 
The  coloration  of  the  metal  varies  from  rose  to  brass,  to 
blue  green  and  then  to  a  dark  shade.  A  dark  scale  forms 
at  a  red  heat,  about  1,100  deg.  F.,  which  consists  on  the 
outside  of  the  cupric  oxide  and  on  the  inside  of  cuprous. 
The  cupric  oxide  forms  early  in  the  heating  process. 
Fortunately  for  copper  welding  with  the  oxy-acetylene  torch, 
the  gases  which  bum  in  the  enveloping  flame  are  both  useful 
as  reducing  agents.  Carbon  monoxide  is  understood  to 
reduce  cupric  oxide  at  the  low  temperature  of  about  320 
deg.  F.,  and  cuprous  oxide  at  a  still  lower  temperature, 
probabl)'  about  260  deg.  F.  Hydrogen  reduces  botli  oxides, 
the  cupric  at  a  minimum  of  about  482  deg.  F.,  and  the 
cuprous  at  about  297  deg.  F.  It  seems  evident,  therefore, 
that  tlie  oxy-acetylene  torch  is  not  only  well  fitted  for  cop- 
per welding,   but  that   it   is  better  than  the  oxy-hydrogen 
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Arrangement    of    Clamps    on     Edison    Joint    which    Use    the    Outer 
Fiame  as  a   Protection   against  Oxidation 

instrument,  the  minimum  reduction  temperatures  with  carbon 
monoxide  being  less  tlian  with  hydrogen. 

It  is  often  possible  to  provide  facilities  by  which  a  part 
of  the  outer  flame  may  be  utilized  as  a  covering  of  the  seam 
ahead  of  the  point  of  welding  and  another  part  as  a  cover- 
ing at  the  rear.  This  is  what  was  done  in  the  case  of  the 
machine  welder  used  by  the  Edison  Storage  Battery  Com- 
pany in  welding  the  longitudinal  seam  on  nickel-plated  steel 
containers.  The  clamping  device  which  held  the  work  was 
of  such  a  character  that  it  provided  a  deep  canyon  with  the 
seam  at  the  bottom,  the  canyon  being  large  enough  to  admit 
the  torch  tip  and  the  flame.  With  this  arrangement,  the 
enveloping  llame  naturally  divided  itself  into  two  streamers, 
one  lying  on  the  joint  ahead  of  the  torch  tip  and  the  other 
on  the  joint  behind  the  torch  tip.  The  air  was  thus  shut 
off  from  the  metal  all  along  the  joint,  until  it  had  cooled 
down  somewhat  in  tlie  lower  temperature  of  the  enveloping 
flame  of  the  torch.  The  forward  streamre  perfonned  a  good 
service  by  pre-heating  the  joint  before  it  reached  the  welding 
flame,  tlius  lessening  the  work  which  that  flame  had  to  do. 

In  all  torches  an  excess  of  o.xygen  must  be  furnished 
beyond  what  is  theoretically  necessary.  For  one  cubic  foot 
of  acetylene,  only  one  cubic  foot  of  oxygen  is  actually  used 
in  effecting  the  chemical  combination  of  carbon  monoxide. 
The  excess  may  run  up  as  high  as  35  to  40  per  cent,  but 
this   indicates   a   poor  torch   and   oxygen   is   being   wasted. 

•For  other  information  on  copper  welding,  see  an  article  by  the  same 
author  in  the  Ra\\way  Age  Gaiette.  Mechanical  Edition,  for  July,  1915, 
page   367. 


Anything  less  than  25  per  cent,  however,  may  be  regarded 
as  reasonable.  What  becomes  of  this  extra  o.xygen?  Doubt- 
less, some  of  it  after  passing  through  tlie  white  fiame  and 
past  the  "hot  spot"  combines  with  hydrogen  and  carbon 
monoxide  in  the  outer  flame.  This  should  be  the  case  when 
the  torch  is  burning  but  is  not  in  use.  It  would  seem  that 
this  excess  o.xygen  might  make  more  or  less  trouble  when 
the  work  is  being  operated  upon.  With  steel  and  iron  it  is 
probable  that  the  matter  is  not  sufficiently  serious  to  cause 
much  trouble.  But  with  copper  and  perhaps  some  other 
metals,  it  may  be  necessary  to  take  measures  to  overcome  the 
difficulty.  One  way  of  doing  this  is  to  convert  the  neutral 
welding  flame  into  a  carbonizing  flame. 

When  tlie  oxy-acetylene  inner  flame  is  a  brilliant  white,  is 
sharply  outlined,  and  consists  of  a  single  cone  or  pencil,  it  is 
said  to  be  neutral — that  is,  there  is  a  balanced  condition, 
and  the  acetylene  is  being  burnt  with  the  least  amount  of 
oxygen  possible  with  that  torch.  This  is  the  proper  condi- 
tion for  welding  in  general  and  especially  for  thin  sheets 
likely  to  be  harmed  by  either  oxygen  or  carbon.  If  the 
oxygen  cock  is  opened  wider  or  the  acetylene  cock  further 
closed,  the  neutral  flame  will  be  changed  to  an  o.xidizing 
flame.  The  brilliancy  of  the  cone  will  be  lost  and  the  cone 
itself  will  shrink.  If,  on  the  contrary,  the  neutral  condition 
be  changed  by  partially  closing  the  oxygen  cock  or  opening 
the  acetylene  cock  wider,  tlien  a  carbonizing  flame  will  result. 
This  means  that  not  enough  oxygen  is  coming  through  the 
tip  to  bum  the  carbon  of  the  acetylene  to  carbon  monoxide. 
Consequently,  there  will  be  free  carbon  beyond  the  usual 
point.  The  carbonizing  flame  may  be  recognized  by  noting 
that  the  cone  is  double.  For  copper  plates  and  for  brass 
plates  made  from  an  alloy  high  in  copper,  the  carlx)nizing 
inner  flame  may  be  used  to  make  sure  that  there  is  no  free 
oxygen  in  the  outer  flame. 

The  non-neutral  conditions  will  occur  accidentally,  even 
after  a  torch  has  been  adjusted  to  an  exact  neutral  condi- 
tion. This  means  that  the  welder  must  always  be  on  the 
alert  to  correct  the  adjustment.  The  neutral  flame  is  so  dis- 
tinct in  its  appearance  that  the  condition  of  the  flame  is 
very  readily  determined.  The  welder  operating  on  thin 
plates  should  be  etemally  on  the  watch  for  a  change  in  his 
flame.  Such  a  change  may  come  about  through  variations 
in  the  pressure  back  of  one  of  the  gases. 

Lead  may  be  welded  with  the  oxy-acetylene  torch.  In 
the  shape  of  plates,  however,  the  metal  requires  strict  atten- 
tion becau-se  of  its  low  melting  point,  621  deg.  F.  Not  only 
is  the  melting  point  low,  but  the  specific  heat  is  also  low. 
This  combination  means  that  it  requires  comparatively  a 
very  small  amount  of  heat  to  attain  the  melting  point.  The 
workman  needs  to  do  his  work  steadily  and  quickly  or  else 
to  provide  for  reduction  in  the  amount  or  degree  of  heat. 
The  amount  of  heat  may  be  cut  down  by  using  less  pressures 
or  a  smaller  torch.  The  temperature  may,  in  effect,  be 
reduced  by  methods  already  described.  That  is,  the  angle 
at  which  the  tip  is  directed  onto  the  work  may  be  flattened, 
or  provisions  for  cooling  may  be  used.  Lead  has  the  advan- 
tage of  low  heat  conductivity  which  permits  close  localiza- 
tion of  the  heat  in  welding. 

Nickel  behaves  a  good  deal  like  pure  iron.  When  more 
than  a  plating  of  the  metal  has  to  be  taken  into  accoimt,  the 
welding  action  does  not  take  place  so  well  by  merely  melting 
the  edges,  pressure  being  needed  to  assist  the  metal  to  unite. 
The  union  may  then  be  effected  at  a  temperature  below  the 
melting  point  without  the  use  of  a  welding  rod  or  a  groove 
at  the  joint.  The  welding  is,  in  fact,  not  a  true  autogenous 
process,  but  from  a  practical  point  of  view  the  work  may  be 
done  advantageously  with  the  aid  of  the  oxy-acetylene 
torch.  The  necessary  pressure  may  be  applied  with  a  ham- 
mer or  otherwise. 

Tin  has  a  low  melting  point  (449  deg.  F.)  and  a  low 
specific  heat.     Accordingly,  the  welder  of  block  tin  plates 
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must  act  quickly  and  steadily.  Similar  remarks  apply  to 
zinc  with  its  melting  point  at  796  deg.  F.,  and  a  moderate 
specific  heat.  The  readiness  with  which  tin  conducts  heat  is 
fairly  slow,  while  the  conductivity  of  zinc  is  quite  slow. 
Consequently,  with  the  former  a  fair  localization  should  be 
possible  and  with  the  latter  quite  a  good  one. 


The  localization  of  heat  may,  as  already  indicated,  be 
promoted  by  the  use  of  a  non-conductor  of  heat  (such  as  air, 
asbestos  or  magnesia)  in  a  groove  on  the  work  table  under- 
neath the  seam.  In  addition  to  this,  asbestos  pasteboard 
or  sheets  may  be  laid  on  top  of  the  work  and  brought  up 
close  to  the  seam  on  both  sides  of  the  joint. 


Autogenous  Welding  at  Albuquerque 

Burned  or  Cracked  Sheets  and  Tubes  Repaired  by 
Gas  or  Electric  Welding;    Welding   of    Flue  Beads 

BY    H.    LOUIS    HAHN 


THE  problem  of  efficiency  and  economically  welding  lo- 
comotive parts  has  resulted  in  the  development  of 
some  interesting  methods  in  the  Albuquerque  Shops 
of  the  Santa  Fe  System. 

The  method  of  applying  two  new  side  sheets  and  a  three- 
quarter  door  sheet  is  shown  in  Fig.  1.  The  back  end  of  the 
side  sheet  and  each  side  of  the  door  sheet  are  turned  at  an 
angle  of  45  degrees,  this  slight  turn  being  made  cold  in  the 
clamps,  thus  eliminating  the  heating  and  flanging  of  the  side 
flanges  of  the  door  sheet  at  the  flange  fire.  The  door  hole 
opening  is  flanged  at  the  fire  and  the  flat  sheet  then  sent 
to  the  fitting  up  floor,  the  sheets  fitted  and  chipped  to  a 
3/16-in,  bevel  opening  as  shown  and  the  welding  completed 
by  using  a  gas  torch.    This  makes  a  very  neat  job. 

Fig.  2 'shows  a  method  of  preparing  side  sheets  along  a 


-i 


%Opemng  for  hfeld     E 
DcorSheef 


Fig.  1 


Fig.  2 


horizontal  seam  to  compensate  for  the  contraction  of  cooling 
welds.  The  side  sheets  are  laid  out,  sheared,  punched  and 
chipped  in  the  usual  manner  and  are  then  sent  to  the  black- 
smith shop,  where  a  large  steam  hammer,  fitted  with  a  con- 
cave die  and  swedge  to  suit,  is  used  to  put  the  roll  in  the 
sheet  as  shown.  The  roll  is  put  in  the  sheet  for  the  entire 
length,  except  at  the  ends  just  below  top  edge  to  be  welded. 
The  ends  at  the  door  sheet  and  flue  sheet  are  left  flat  for  a 
distance  of  four  inches. 

In  some  cases  staybolts  are  applied  before  welding  the 
horizontal  seam,  in  others  the  staybolts  and  rivets  are  applied 
before  welding,  but  in  most  cases  the  sheets  are  applied  with 
a  temporary  fitting  using  bolts.  The  welding  is  done  with  a 
gas  torch.  '  No  difficulty  is  experienced  from  contraction  of 
cooling  welds  as  the  roll  in  the  sheet  relieves  the  strains. 
The  same  method  is  also  used  for  the  horizontal  seams  of 
the  three-quarter  door  sheet  when  the  seam  is  a  sufficient 
distance  above  the  firedoor  opening. 

Fig.  3  shows  the  method  of  fitting  a  full  or- a  tliree-quarter 


door  sheet  when  old  side  sheets  or  the  crown  sheet  are  not 
removed.  The  portion  of  the  old  side  sheet  containing  rivet 
holes  is  removed  as  shown  at  B  and  a  45-deg.  bevel  chipped 
on  the  sheet.  The  door  sheet  is  fitted  in  the  regular  manner, 
allowing  tlie  surplus  flange  to  lap  over  the  side  sheets.  The 
flange  is  then  scribed  or  marked  even  with  the  edge  of  the 
side  sheet,  the  door  sheet  removed  and  the  surplus  flange 
chipped  or  punched  off.     The  door  sheet  is  then  reapplied 
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Fig.    3 — Weiding    New    Door    Sheet    to    Old    Side    and    Crown    Sheets 

and  the  edge  of  the  flange  set  out  Yt,  in.  all  around  to  make 
it  flush  with  the  side  sheet.  The  edge  of  the  flange  of  the 
door  sheet  is  then  chipped  bevel  for  welding.  Enough  stay- 
bolts  A  are  applied  in  holes  in  the  outside  sheet  and  screwed 
against  the  door  sheet  to  push  the  latter  into  position  to 
allow  a  3/16-in.  opening  for  welding.  Bolts  are  applied  be- 
tween the  staybolts,  and  loosened  as  welding  progresses. 
Fig.  4  shows  the  method  of  repairing  cracks  in  side  sheets 
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Fig.    4 — Repairing    Craci<s    in     Door    or    Side    Sheets 

and  door  sheets  where  tliere  are  a  small  number  of  cracks  and 
removal  of  the  sheet  is  not  justified. 

The  staybolts  are  removed  and  3^^-in.  sunflower  plugs 
applied  in  the  sheet  as  shown.  The  crack  between  the  plugs 
is  then  chipped  out  to  a  90-deg.  opening  and  a  space  yi  in. 
wide,  }4  in-  on  the  plug  and  JlJ  in.  on  the  sheet  is  thoroughly 
worked  with  a  roughing  tool  in  an  air  chipping  hammer  to 
remove  all  scale.  The  cracks  and  roughed  edges  of  the  plugs 
and  sheet  are  then  electric  welded,  using  a  metallic  electrode. 

After  the  patches,  sheets  and  rivets  are  applied  the  calking 
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edges  of  the  side,  door  and  flue  sheets  are  welded  to  the 
raudring  for  a  distance  of  eight  inches  each  way  from  the 
comer,  using  an  electric  metal  electrode  process. 

On  old  fircbo.xes,  where  it  is  desired  to  run  a  defective 
riveted  seam  until  the  regular  shopping  period,  the  seam  is 
chipped  clean,  and  the  roughing  tool  used  on  rivet  heads,  the 
seam  between  the  lieads,  the  calking  edge  and  on  the  sheet 
for  a  distance  of  J<  in.  beyond  the  calking  edge.  The  entire 
surface  is  cleaned  and  roughed  and  then  covered  with  a 
layer  of  added  metal  about  2,''i  in.  wide,  using  electric  metal 
electrode  process. 

Cracks  in  door  hole  knuckles  are  V'd  out  and  electric 
welded  when  they  are  less  than  two  inches  in  length.  For 
a  door  hole  knuckle  having  a  number  of  cracks  which  are 
over  two  inches  in  length  a  door  collar  is  applied  and  gas 
welded.  When  welding  cracks  in  fireboxes  by  the  electric 
arc  method  a  live  steam  line  is  always  inserted  in  the  water 
space  at  the  mudring  to  bring  the  sheets  to  a  good  warm 
temperature  before  welding,  thus  prolonging  the  life  of  the 
weld  in  service. 

All  firebox  door  hole  flanges  are  lapped  over  the  backhead 
door  hole  flanges  tlie  regulation  distance  for  applying  rivets, 
the  flanges  fitted  tight,  and  after  the  edges  have  been  beveled 
as  for  calking  the  calking  edge  is  welded  to  the  backhead 
sheet,  no  rivets  being  applied.  Should  this  weld  leak  at  an 
outside  division  point  where  no  welding  facilities  are  avail- 
able holes  may  be  drilled,  patchbolts  applied  and  the  door 
hole  flange  chipped  and  calked  in  the  regular  manner. 

Flue  beads  are  welded  to  the  back  flue  sheet.  The  flues 
are  applied  in  the  regular  manner  and  the  engine  taken  out 
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Fig.    5 — Repairing    Grooved    Tube    Sheet    Knucl<te 

on  its  break-in  trip  in  order  to  boil  and  burn  off  all  oil  and 
grease  on  and  under  the  beads,  after  which  the  beads  are 
sandblasted  and  welded  to  the  back  flue  sheet. 

In  order  to  educate  electric  welders  to  become  flue  welders 
the  writer  prepares  old  tube  sheets  removed  from  fireboxes  by 
rolling  old  tube  ends  about  three  inches  or  four  inches  long 
in  all  the  holes,  beading  them  in  the  usual  manner.  The 
sheet  is  then  conveniently  placed  for  the  welder  to  practice 
on  and  after  welding  about  one  thousand  of  these  experi- 
mental tube  ends  he  is  ready  to  go  in  a  firebox  and  start 
welding  regular  tube  beads. 

No  patches  arc  applied  to  the  firebox  side  or  door  sheets 
except  slip  patches  at  mudring  comers,  which  are  gas 
welded.  Crown  sheets  are  patched  when  they  become  defec- 
tive under  the  T-bars.  After  the  patch  on  the  crown  sheet  is 
fitted  up  ready  to  weld  it  is  stayed  in  position  by  the  use  of 
"strongbacks''  made  of  two  pieces  of  %-in.  by  5-in.  flat 
iron  riveted  together  with  a  space  between  them  to  insert 
fitting  up  bolts.  These  are  placed  on  the  top  of  the  crown 
sheet  edgeways  and  are  used  to  line  up  the  new  patch  and 
the  old  sheet.  They  are  kept  in  position  until  after  the  weld- 
ing of  the  patch  seam  is  completed.  The  gas  torch  is  used 
on  this  job. 

Grooving  of  the  knuckles  of  front  tube  sheets  adjacent  to 
the  barrel  sheets  is  a  common  defect  and  is  remedied  as 
shown  in  Fig.  5.  The  flange  rivets  adjacent  to  the  grooved 
•])ortion  of  the  tube  sheet  are  removed  and  the  fire  side  of 
the  knuckle  of  the  flange  is  built  up  until  the  thickness  equals 


the  original  thickness  of  the  sheet,  using  a  gas  torch.  The 
flange  is  then  heated,  fitted  tight  and  rivets  reapplied.  This 
method  avoids  the  removal  of  tube  sheets  which  otherwise 
would  have  to  be  renewed. 

Fig.  6  at  ^  shows  a  defective  top  tube  sheet  with  the 
knuckles  removed.  The  sheet  is  cut  across  in  a  straight  line 
through  the  center  of  the  horizontal  bridges  in  the  fourth 
row  from  the  top.     A  new  patch  is  flanged  and  fitted  in 
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Fig.    6 — Patclning    of    Tube    Slieets 

position  and  a  j/lo-in.  opening  is  beveled  and  gas  welded. 
After  the  welding  is  completed  the  tube  holes  adjacent  to 
the  weld  are  reamed  to  proper  size. 

The  method  of  removing  the  tube  area  of  the  tube  sheet 
when  applying  a  superheater  to  a  saturated  engine  is  shown 
at  B,  Fig.  6.  The  tube  sheet  is  cut  across  below  the  tube 
holes  and  the  new  top  half  flanged  and  fitted  in  place,  leav- 
ing a  3/16-in.  beveled  opening  across  the  bottom.  Care  is 
taken  to  have  the  ends  of  the  old  and  new  side  flange  butt 
tightly  together  so  that  the  contraction  of  the  cooling  weld 
across  the  sheet  will  not  pull  the  new  sheet  down  from  the 
top  corners.  After  the  cross  weld  is  completed  and  cold,  the 
ends  of  the  side  flanges  are  chipped  bevel  with  a  3/16-in. 
opening  and  the  welding  completed. 

In  a  firebox  recently  turned  out  for  service  by  the  writer 
there  were  two  side  sheets,  one  door  sheet,  one  tube  sheet 
|iatch  on  the  top  knuckle,  one  crown  sheet  patch  under  the 
T-bars  and  a  door  hole  lap  seam,  all  gas  welded,  making  a 
total  of  50  ft.  2  in.  of  welded  seams  in  this  one  firebox. 

In  the  tank  department  many  economies  are  effected  by 
autogenous  welding.  A  method  of  building  up  worn  faces  of 
spring  pocket  castings  is  shown  in  Fig.  7,  a  new  wearing 
face,  formed  of  boiler  plate,  being  electric  welded  as  shown. 
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Fig.  7 — Renewing   Face  of  Spring   Pocket 


On  castings  where  the  wear  is  not  enough  to  require  the 
application  of  a  plate  the  worn  portion  is  built  up  by  apply- 
ing the  metal  electrode  direct  to  casting.  All  castings  are 
unifomily  heated  to  a  black  heat  before  welding.  This 
method  is  more  expensive  than  machining  off  the  face  of  the 
chafing  casting  to  a  new  wearing  surface,  but  constant 
machining  soon  causes  scrapping  of  a  casting,  while  the 
welding  method  saves  it  for  further  use. 

Drawbar  pin  holes  in  draw  castings  on  tanks  when  worn 
out  of  round  are  built  up  where  worn,  using  the  metal 
electrode,  and  then  rose  reamed  to  the  proper  diameter. 
Coupler  shanks  and  coupler  carrier  plates  are  reinforced 
where  worn  by  Using  the  electric  arc  welding  process. 


OLIVER  MOTOR  HEAD  FACE  LATHE 

A  face  lathe  in  the  head  of  which  the  driving  motor  is 
incorporated  has  been  placed  on  the  market  by  the  Oliver 
Machinery  Company,  Grand  Rapids,  Mich.  The  machine 
has  a  swing  of  24  in.  over  the  bracket,  and  20  in.  over  the  rest 
socket.  It  will  turn  work  up  to  12  in.  wide  by  20  in.  in 
diameter,  or  6  in.  wide  by  24  in.  in  diameter,  and  is  a  par- 
ticularlv  useful  tool  for  pattern  shop  work. 

The  machine  is  entirely  self-contained.     The  motor  head, 


trolled  b\'  handwheels  governing  a  self-contained  contrpller. 
The  alternating  current  motor  is  of  the  single-phase  series- 
compensated  type  and  will  operate  on  any  single  or  polyphase 
circuit  of  proper  voltage.  It  will  operate  satisfactorily  on 
any  frequency  from  25  to  60  cycles.  The  direct  current 
motor  head  operates  from  600  to  3,000  r.  p.  m.  the  controller 
in  this  case  being  mounted  on  the  side  of  the  floor  column. 

The  armature  or  rotor  shaft  of  the  motor  constitutes  the 
headstock  spindle  of  the  machine.  This  spindle  is  of  steel 
tubing  1>4  in.  in  diameter  and  has  a  J^-in.  hole  throughout 
its  entire  length  to  facilitate  the  removal  of  centers.  The 
inside  end  is  threaded  for  face  plates  and  bored  out  to  re- 
ceive No.  2  Morse  taper  shanks.  The  outside  end  carries  a 
handwheel  for  holding  the  spindle  while  removing  the  face 
plates,  for  turning  the  spindle  l)y  hand  when  making  ad- 
justments, or  for  "quickly  stopping  the  motor.  When  rear 
end  turning  is  desired  the  handwheel  may  be  replaced  by  a 
face  plate. 

A  PNEUMATIC  RIVET  CUTTER 

The  increase  in  the  amount  of  steel  car  repairing  has 
created  a  need  for  a  tool  that  will  cut  rivets  quickly  and 
cheaplv.  Knocking  the  heads  off  with  a  sledge  liammer  and 
set  is  hard  work  and  the  pneumatic  hammer  cannot  be  used 
satisfactorily  unless  the  rivets  can  be  reached  easily.  A  tool 
especially  designed  for  rivet  cutting  is  now  being  made  by 


Motor    Head    Face    Lathe    Fitted    With    Alternating    Current    Motor 

the  controller  or  switch  and  the  rests  are  mounted  on  the  floor 
column,  making  the  machine  especially  adaptable  as  a  port- 
able tool.  All  electric  parts  are  totally  enclosed  and  dust- 
proof.  The  equipment  of  the  machine  includes  a  16-in.  tool 
rest  with  an  offset  holder,  one  right-angle  rest,  one  6-in.  and 
one  12-in.  face  plate  and  one  2]4-in.  screw  chuck. 

The  machine  is  fitted  with  either  an  alternating  current 
or  direct  current  motor,  the  illustration  showing  the  rear 
view  of  the  alternating  current  machine  with  the  speed  con- 
troller attached  to  the  head.  The  alternating  current  motor 
head  will  run  at  SOO  to  .\500  r.  p.  m.,  the  speed  being  con- 


pneumatic   Rivet  Cutter   Especiaily   Adapted  for  Use   on  Steel   Cars 

the  Rice  Manufacturing  Company,  Indianapolis,  Ind.,  known 
as  the  Red  Devil  rivet  cutter.  By  its  use  it  is  claimed  that 
?^-in.  or  1-in.  rivets  can  be  cut  with  from  three  to  five  blows 
and  l}4-in-  rivets  in  10  seconds. 

The  device  consists  of  a  cold  drawn  seamless  tube  about 
.=;   ft,   long  with   suitable  fittings  hydraulically  pressed  into 
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each  end.  The  rear  end  is  fitted  with  a  valve  by  means  of 
which  air  is  admitted  into  the  tubes  behind  the  plunger 
while  it  e.\hausts  from  the  forward  end  into  a  rubber  by- 
pass. By  giving  the  valve  a  quarter  turn  air  may  be  admitted 
into  the  by-pass  at  the  forward  end  of  the  tube  and  exhausted 
from  the  rear.  At  the  forward  end  there  is  a  bushing  de- 
signed to  provide  a  tit  for  the  end  of  the  chisel  bar.  Inside 
the  tube  there  is  a  plunger  ground  to  fit  with  sufficient  clear- 
ance to  allow  easy  movement  with  a  minimum  amount  of  air 
leakage. 

As  shown  in  the  photograph  three  men  are  required  to 
operate  the  cutter.  One  stands  at  the  forward  end  to  guide 
the  chisel  while  two  carry  the  rear  end  by  means  of  suitable 
handles,  one  of  them  manipulating  the  valve  lever.  After  a 
little  practice  the  workmen  can  operate  tlic  cutter  either 
rapidly  or  slowly  and  can  strike  either  heavy  or  light  blows. 
Springs  in  each  end  of  the  tul)es  absorb  the  shock  of  the 
plunger  so  that  it  is  not  difficult  to  hold  the  device  while  in 
use.  The  best  results  are  secured  with  an  air  pressure  of 
90  lb.  per  sq.  in.,  although  if  desired  the  rivet  cutter  can  be 
used  with  pressures  as  low  as  40  lb.  The  total  weight  of  the 
device  in  working  order  is  65  lb.  and  the  total  length  is  58 
in.  Under  average  conditions  three  men  operating  this  tool 
are  said  to  cut  from  25  to  3o  times  as  many  rivets  as  they 
could  cut  in  the  same  time  by  hand.  A  smaller  tool  known 
as  the  Baby  Devil  is  manufactured  Ijy  the  same  company  for 
use  on  rivets  of  ?§  in-  diameter  and  less.  This  machine  is 
handled  bv  two  men  instead  of  three. 


which  has  been  given  the  trade  name,  "Seminole."  It  can 
be  made  so  hard  that  it  will  cut  glass,  but  will  Ijend  with- 
out fracture.  Some  of  the  possibilities  of  this  steel  are  illus- 
trated in  Fig.  2,  showing  a  piece  J4  '"■  by  1/16  in.  that  is 
extremely  hard  but  has  been  bent  so  that  the  loop  is  less 
than  IJ-2  in.  in  diameter.     Fig.  3  shows  a  piece  of  the  steel 


SEMINOLE    TOOL  STEEL 

Considerable  thought  has  been  given  to  the  development 
of  tool  steels  and  great  improvement  has  resulted  from  exper- 
iments with  numerous  alloys,  but  it  has  been  characteristic 
of  such  steels  that  increased  hardness  resulted  in  an  increased 


FIfl. 


1_Semlrole     Steel    Chisel     Driven     Through 
Carbon  Steel    Block 


a     35     Per    Cent 


brittleness  and  consequent  loss  of  strength.  This  is  a  most 
important  factor  in  chisel  steel,  which  is  subjected  to  sudden 
and  severe  stress  from  the  blows  of  a  hammer. 

A    tool    steel    having    some  unusual  properties  has  been 
developed  by  the  Ludlum  Steel  Company,  Watervliet,  N.  Y., 


Fig.  2- 


Ptece  of  Seminole  Steel 


drawn  to  a  point  and  driven  three  times  through  a  low  carbon 
steel  bar  without  breaking.  Fig.  4  shows  a  chisel  that  was 
driven  through  a  block  of  .35  per  cent  carbon  steel,  bent  over 
and  straightened  several  times  without  breaking,  and  was 
then  found  hard  enough  to  scratch  glass.  Fig.  I  shows  a 
chisel  of  this  steel  driven  through  a  .35  per  cent  carbon  steel 


Fig.    3^Low   Carbon   Steel    Bar   Pierced    by   Chisel-Steel   Spike 

slab  without  bending  the  chisel  or  damage  to  its  edge.     All 
of  these  tests  were  made  with  tools  and  material  cold. 

This  steel  can  be  satisfactorily  hardened  in  temperatures 
ranging  from  1,650  to  1,950  deg.  F.,  but  the  preferable 
range  is  considered  to  lie  between  1,750  and  1,800  deg. 
After  heating,  the  steel  is  quenched  in  oil  and  then  slightly 
drawn.     The  drawing  increases  the  toughness  of  the  metal 


Fig.    A — Seminole    Steel    Chisel,    Bent    Several    Times    After    Driving 
Through   Steel    Bar 

without  decreasing  the  hardness.  Another  desirable  quality 
of  this  steel  is  that  it  does  not  sliver,  thus  eliminating  a 
frequent  cause  of  injury  to  users. 

Photomicrographs  taken  at  400  magnifications  show  a 
very  fine  structure  which  tests  have  indicated  is  highly  homo- 
geneous. 
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AIRTIGHT    ASH    PIT    DOOR    FOR 
STATIONARY    BOILERS 

A  perfectly  tight  ash  pit  door  is  essential  to  prevent  com- 
bustion in  the  ash  pit  and  also  in  preventing  excess  air 
from  entering  the  firebox  through  some  types  of  stokers. 
Plant  economy  and  ease  in  handling  ashes  are  features  which 
should  be  carefully  considered  in  choosing  doors  for  the 
ash  pits  of  power  houses. 

The  American  Steam  Conveyor  Corporation  of  Chicago 
and  New  York,  specializing  in  all  forms  of  ash  disposal 
equipment  is  manufacturing  the  American  ash  pit  door 
which  has  been  produced  as  the  result  of  careful  tests  and 
study,  covering  all  points  essential  to  successful  operation 
and  durability. 

Experience  has  shown  that  an  ash  pit  door  should  not  be 
larger  than  is  necessary  to  allow  easy  removal  of  ashes  from 
the  pit,  as  it  is  difficult  to  prevent  a  large  door  warping  and 
thus  leaking  air  and  it  is  also  too  heavy  to  be  handled  easily. 
A  24-in.  by  36-in.  door  is  recommended  as  ample  in  size 
for  the  largest  pit.    Three  other  sizes,  18  in.  by  18  in.,  22  in. 


of  wing  nuts  at  the  end  of  the  hinge  bars,  two  locks  being 
used  for  the  24-in.  by  36-in.  door  and  one  lock  for  smaller 
sizes. 


American   Airtight   Ash   Pit   Door  with   Hinges   Arranged   to   Produce 
Uniform    Pressure    on    the    Frame 

by  26  in.,  and  24  in.  by  24  in.  are  also  built  of  the  same 
general  design. 

Tlie  door  frame  is  of  cast  iron  of  ample  strength  for  all 
conditions.  It  is  of  angle  section,  fits  well  back  into  the 
setting  and  is  easily  fastened  into  the  pit  wall  by  four  bolts, 
one  in  each  comer.  The  bearing  surface  is  carefully 
machined.  The  hinge  and  locking  lugs  are  cast  on  the 
frame  and  are  of  ample  strength  to  meet  the  hard  usage  to 
which  ash  pit  doors  are  subjected. 

The  door  itself  is  of  heavy  cast  iron  and  is  provided  with 
a  heavy  ventilated  cast  iron  liner  to  prevent  contact  with  the 
hot  ashes  and  consequent  warjiing.  The  bearing  surface  of 
the  door  is  also  carefully  machined  to  make  an  airtight  joint 
with  the  frame.  Two  hinges  of  the  floating  type  with  hinge 
bars  pivoted  to  the  frame  carry  the  door  at  the  center  where 
it  is  pivoted  to  the  bars.  This  gives  a  perfectly  distributed 
pressure  on  the  door  and  keeps  a  tight  joint  at  all  points  with 
no  possibility  of  a  clinker  in  the  comer  of  the  frame  opening, 
breaking  or  bending  the  door  by  a  wedge  action  and  also 
allows  the  door  to  be  swung  entirely  out  of  the  operator's 
way. 

The  door  is  easily,  quickly  and  tightly  locked  by  means 


REX  EMERGENCY  KNUCKLE 

It  has  become  common  practice  on  American  railroads  to 
carry  in  cabooses  so-called  emergency  knuckles.  These  de- 
vices can  be  applied  in  place  of  any  standard  knuckle  in 
case  of  breakage,  and  are  stronger  than  chains  and  easier  to 
apply.  The  National  Car  Ecjuipment  Company,  Chicago, 
is  now  manufacturing  a  new  device  of  this  type  which  is 
known  as  the  Rex  emergency  knuckle.  When  applied  it  is 
held  in  place  by  the  knuckle  pin  and  by  a  rib  extending 


Emergency     Knuci<le     That     Can     Be     Appiied     V^ithout 
Removing    Knucl<le    Loci< 

over  the  side  wall  of  the  coupler.  This  makes  it  unnecessary 
to  remove  the  locking  device  from  the  coupler  before  applying 
the  emergency  knuckle.  The  Rex  emergency  knuckle  has 
the  further  advantages  of  being  light  and  easy  to  apply,  and 
its  use  does  not  increase  the  distance  between  cars.  It  has 
already  been  adopted  by  several  important  railroad  systems. 


SMALL    AIR    COMPRESSORS 

To  meet  the  need  of  a  small  air  compressor  the  Ingersoll- 
Rand  Company,  New  York,  placed  its  "Imperial  Fourteen 
Compressor"    on    the    market.      These    compressors    are    of 


Sectlonai    Views    of    ingersoii- Rand    Smail    Air    Compressor 

simple,  rugged  construction  and  the  design  is  very 
similar  to  that  of  an  automobile  engine,  having  the 
same     type     of     drop     forged     crank     shaft     and     con- 
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necting  rod,  die  cast,  renewable  bearings,  and  au- 
tomatic splash  lubrication  system.  They  are  made  in 
four  sizes,  ranging  in  capacity-  from  3  to  45  cu.  ft.  per 
minute  at  pressures  up  to  100  lb.  per  sq.  in.  The  small  com- 
pressors may  be  used  for  pressure  up  to  200  lb.  per  sq.  in. 
by  using  a  slightly  increased  horsepower.  The  machines 
are  of  the  single  acting,  belt  driven,  vertical  type,  and  may 
be  bolted  to  any  solid  flooring,  but  for  permanent  installa- 
tion a  concrete  foundation  is  preferable.  The  smallest  size 
is  built  with  an  air  cooled  cylinder  for  intermittent  service, 
or  with  a  water  cooled  cylinder  of  the  reser\-oir  t^-pe  for 
continuous  operation.  The  larger  sizes  are  built  only  with 
water  cooled  cylinders  employing  the  reser\'oir  jacket  system, 
except  for  the  largest  size,  for  which  a  closed  jacket  for 
coimection  to  a  pressure  system  is  optional. 

In  the  reser\-oir  jacket  system  both  the  cylinder  barrel  and 
head  are  cooled,  and  tlie  jacket  is  designed  to  hold  sufficient 
water  to  operate  for  a  period  of  10  hours  with  a  single  filling. 


RECEDING  PIPE  THRE.\DERS 

A  new  design  of  receding  pipe  threader  has  recently  been 
developed  and  placed  on  the  market  by  the  Greenfield  Tap 
and  Die  Corporation.  Greenfield,  Mass.  This  tool  is  turned 
on  the  pipe  until  the  desired  length  of  thread  is  cut  and  can 
then  be  pulled  off  without  turning  back.  i\t  the  beginning 
of  the  operation  the  chasers  cut  a  full  depth  thread,  and  as 
the  work  progresses  the  levers  supporting  them  gradually 
change  their  position,  permitting  the  chasers  to  recede  until 
they  have  completely  withdra«Ti  from  the  pipe,  thus  allow- 
ing the  threader  to  be  pulled  off  without  the  loss  of  time 
that  would  be  required  to  unwind  from  tlie  threads.    A  single 


Pipe  Threader  the   Dies  of  Which  Automatically   Recede  to  Permit 
Removal    Without    Unscrewing 

turn  of  any  one  of  three  lugs,  conveniently  placed,  disengages 
the  lead  screw  so  that  the  head  may  be  lifted  and  returned 
to  its  original  position  and  the  trigger  reset  to  begin  another 
cut 

The  chasers  are  narrow  and  travel  parallel  to  the  thread 
they  are  cutting,  thus  reducing  friction  to  a  minimum.  They 
are  interchangeable  and  so  made  that  in  case  of  breakage 
a  single  chaser  may  be  replaced  and  follow  or  "track"  uni- 
formly with  the  rest  of  the  set.  They  are  also  made  in  sets 
for  each  pipe  size  and  with  either  the  Briggs  or  Whitivorth 
thread. 


The  lead  nut  is  in  three  segments,  which  are  self-cleaning 
so  that  dirt  or  chips  cannot  gather  on  the  lead  screw,  and 
both  the  lead  screw  and  nut  can  be  replaced  without  return- 
ing the  tool  to  the  factor}'.  Adjustment  for  cutting  shallow 
or  deep  threads  is  easily  made  by  means  of  the  lock  nuts  and 
adjusting  rods  that  project  through  the  head  of  the  threaders. 

A  three-jawed  universal  chuck  guide  is  provided,  and  after 
the  jaws  are  tightened  against  the  pipe  one  turn  of  a  grip 
screw  working  inside  the  chuck,  tightens  it  so  it  will  not  slip. 

For  threading  pipe  in  trenches  or  other  places  where  tlie 
space  is  limited,  a  threader  of  similar  general  design  but 
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Ratchet    Receding   Threader 

provided  with  a  ratchet  receding  mechanism  has  been  de- 
veloped. The  ratchet  mechanism  is  incorporated  in  the  die 
stock  and  has  two  handles,  one  of  which  may  be  detached, 
thus  permitting  the  tool  to  swing  in  a  14-in.  circle.  This 
tool  can  also  be  used  in  the  same  manner  as  the  other  receder 
hr  disengaging  the  ratchet. 


SELLERS  INJECTOR  INDICATOR 

In  the  description  of  the  Sellers  injector  indicator,  pub- 
lished on  page  218  of  the  April,  1919,  Railway  Mechanical 
Engineer,  an  error  was  made  in  the  last  sentence  of  the  sec- 
ond paragraph.  One-half-inch  copper  pipe  is  used  to  con- 
nect the  upper  end  of  the  cylinder  with  the  overflow  chamber 
of  the  injector  instead  of  ^-in.  copper  wire  as  incorrectly 
stated  in  the  article  descriljing  the  device. 


Exports  from  Britain. — The  British  railway  supply 
export  figures  for  the  whole  year  1918  are  given  in  the  Board 
of  Trade  returns  for  December.  They  are  as  follows,  the 
corresponding  figures  for  1917  being  given  in  parentheses. 
Locomotives,  $5,377,435  ($8,147,270);  rails,  $2,421,000 
(53,452,375);  carriages,  $2,807,380  ($825,880);  wagons, 
$1,644,055  ($2,215,120);  wheels  and  axles,  $1,722,340 
($783,165);  tires  and  axles,  $3,098,795  ($2,697,645);  chairs 
and  metal  sleepers,  $820,450  ($368,410);  miscellaneous 
permanent  way  material,  $2,785,165  ($2,472,210);  total 
permanent  way,  $6,105,475  ($6,319,630).  The  weight  of 
rails  exported  was  26,335  tons  (38,900  tons),  and  of  chairs 
and  metal  sleepers,  10,173  tons  (5,650  tons).  Of  the  loco- 
motive exports  $147,950  ($1,138,850)  in  value  went  to  South 
Africa  and  $1,237,050  ($882,965)  to  British  India. 
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W.  G.  McAdoo,  of  New  York  City,  former  director  general 
of  railroads,  has  been  appointed  special  counsel  to  the  Rail- 
road Administration  on  matters  arising  in  the  state  of  New 
York,  to  serve  without  pay. 

Exports  of  locomotives  in  Februar)',  1919,  totaled  S5  with 
a  value  of  $2,584,269,  as  compared  with  87  in  January,  1919, 
valued  at  $3,076,543.  Exports  of  car  wheels  and  axles  in 
the  month  of  February,  totaling  $541,630,  were  double  those 
of  January,  when  exports  of  these  commodities  were  made, 
which  were  valued  at  $278,393.  Two  hundred  and  twenty- 
five  passenger  cars  were  exported  in  Februarj-,  valued  at 
$130,768,  and  583  freight  and  other  cars,  which  were  valued 
at  $957,128. 

For  the  purpose  of  meeting  the  emergency  caused  by  the 
radical  curtailment  of  the  machinery  of  the  United  States 
Employment  Service  because  of  lack  of  funds,  the  Council 
of  National  Defense  has  announced  the  formation  of  an 
Emergency  Committee  on  Employment  for  Soldiers  and 
Sailors,  including  representatives  of  the  various  government 
departments.  The  chairman  of  the  committee  is  Col.  Arthur 
Woods,  and  the  secretary  will  be  E.  H.  Greenwood,  who 
has  been  associated  with  the  Department  of  Labor  in  its 
employment  work.  A  representative  of  the  Railroad  Ad- 
ministration probably  will  be  added  to  the  membership  of  the 
committee. 

The  Pennsylvania  Railroad  is  building  an  11,000-volt 
power  line  from  South  Altoona  to  Altoona  and  is  installing 
at  that  place  the  first  unit  in  a  centralized  power  station  that 
will  do  away  witli  the  plants  at  Twelfth  street,  Fourth  street 
and  Juniata.  These  plants  will  be  retained  only  to  generate 
steam  for  heating  and  the  operation  of  steam  hammers.  The 
installation  of  the  new  system,  on  which  work  is  already  well 
under  way,  will  involve  the  placing  of  two  5,000-kw,  gene- 
rators and  auxiliary  machinery  at  the  new  South  Altoona 
plant,  the  power  line  of  all-steel  construction,  and  sub-sta- 
tions at  South  Altoona,  Twelfth  street.  Fourth  street  and 
Juniata.  At  tliese  places  transformers  will  step  down  the 
current  to  the  voltage  needed  to  operate  at  that  particular 
place.  The  change,  which  involves  the  expenditure  of  many 
thousands  of  dollars,  will  be  completed  in  the  early  summer. 
Although  the  new  system  is  being  installed  as  a  matter  of 
ecenoray,  it  will  incidentally  be  a  very  material  aid  in  lessen- 
ing the  smoke  nuisance  in  Altoona. 


Railroad  Y,  M.  C.  A,  Campaign 

Arrangements  for  the  "Continental  Extension  Movement" 
of  the  Railroad  Y.  M.  C.  A.,  which  is  to  be  inaugurated  on 
May  18,  have  been  completed  and  the  slogan  "Couple  Up" 
has  been  adopted.  It  is  significant  that  the  300  associations 
in  this  country-  will  act  as  a  unit  in  this  extension  movement. 
Another  important  factor  is  that  the  railroad  men  them- 
selves are  taking  the  leadership  in  the  movement,  and  the 
secretaries  are  being  utilized  largely  in  an  advisory  capacity. 
While  efforts  will  be  concentrated  at  the  opening  of  the  cam- 
paign to  increase  the  membership,  this  is  only  a  small  part 
of  the  extension  program.  The  summer  months  will  be  util- 
ized for  assimilating  the  new  members  and  perfecting  the 
general  organization  of  tlie  different  branches  and  then  early 
in  the  fall  there  will  be  a  series  of  campaigns,  each  lasting 
one  week,  and  each  devoted  to  stirring  up  interest  and  de- 
veloping plans  for  the  year  to  cover  the  various  phases  of 
the  work.  For  instance,  there  will  be  a  religious  week,  a 
thrift  week,  a  health  and  happiness  week,  educational  week 
and  Americanization  week.  It  is  expected  that  a  very  large 
number  of  new  members  will  be  drawn  into  the  work  and  that 
active  work  will  be  carried  on  among  employees  who  are 
not  now  ser\'ed  bv  the  association. 


Steel  Price  Situation 

Little  progress  has  been  made  in  carrying  into  effect  the 
schedule  of  steel  prices  announced  in  these  columns  last 
month  as  the  outcome  of  a  conference  of  the  Industrial  Board 
of  the  Department  of  Commerce  with  representatives  of  the 
steel  industry.  A  controversy  has  arisen  with  Secretary 
Glass  and  the  Railroad  Administration  on  one  side  and  the 
Department  of  Commerce  and  its  Industrial  Board  on  the 
other,  which  springs  from  a  difference  of  understanding  as 
to  the  function  of  the  board,  as  well  as  over  the  price  of 
■iteel.  The  Railroad  .Administration  does  not  concede  that 
the  authority  of  the  board  goes  so  far  as  the  arbitration  of  the 
question  of  prices,  but  that  its  function  is  merely  that  of  a 
mediator  to  bring  about  agreement  between  the  producers 
and  government  purchasing  departments.  The  Railroad 
Administration  takes  the  position  that  until  a  price  was 
reached  which  would  be  satisfactory  to  it,  the  board  had 
failed  to  accomplish  its  intended  functions  and  it  has  never 
agreed  to  the  schedule  as  announced.  The  result  is  that 
inasmuch  as  the  Railroad  Administration  is  the  largest  pur- 
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chaser  of  any  of  tlie  government  agencies,  the  proposed  prices 
have  little  prospect  of  becoming  established,  especially  so  far 
as  steel  rails  are  concerned. 


Members  of  Thirteenth  Engineers  Receive  French  Decoration 

On  Februar)'  22,  1919,  thirty-one  officers  and  men  of  the 
Thirteenth  Engineers  were  awarded  the  Croix-de-Guerre. 
The  decorations  were  presented  at  Simmeilles-Nettencourt  by 
Colonel  Boquet,  Director  General  of  Military  Transports  of 
the  French  armies.  In  bestowing  the  decorations  upon  the 
engineers.  Colonel  Boquet  said  in  part: 

"I  am  very  happy  to  have  been  directed  to  hand  today  the 
Croix-de-Guerre,  which  it  has  been  Marshal  Petain's  good- 
will to  award  some  of  you  in  accordance  with  the  proposals 
made  by  Lieut.-Colonel  Marchand,  Militar\'  Commissaire  of 
the  Eastern  Railroad,  and  myself. 

"These  rewards  you  fully  deserve  for  the  untiring  zeal  and 
devotion  you  have  shown.  *  *  *  I  have  known  the  13th 
Regiment  of  American  Engineers  ever  since  their  arrival  in 
France.  I  have  constantly  watched  their  work  and  efforts, 
and  I  have,  better  than  anyone  else,  been  in  a  position  to 
appreciate  their  valor  and  good  spirit." 

Those  to  whom  the  decoration  was  presented  were: 

Colonel    N.    L.    Howard,    formerly  Lieut.    R.    Harrisson. 

division    superintendent    on   the    Chi-  Lieut.    L.    A.    Weary, 

cago,   Burlington  &  Quincy,  at  Han-  Master  Engr.    F.  Williams, 

nibal.    Mo.  Master  Engr.  E.  Bcrryhill. 

Lt.    Col.    C.    E.    Whiting,    formerly  Sergeant    L.    Face, 

division    superintendent    on    the    Chi-  Sergeant    O.    Olscn. 

cago,     Milwaukee     &     St.     Paul,     at  Sergeant   H.    Lightner. 

Lewistown.  Mont.  Sergeant  Thomas   .T.    Ross. 

Major    E.    Schultz.    formerly    divi-  Sergeant  J.   E.    Morrcll. 

sion  master  mechanic  on  the  Chicago  Sergeant   W.    N.    MacMahon. 

ft  North  Western,  at  Chicago.  Sergeant    A.    G.    Crozier. 

Captain    W.    Haberlaw.     formerly  Sergeant  W.  Dreasher. 

roadmaster    on    the    Chicago,    Rock  Corporal    C.    T.    Barnes. 

Island    &    Pacific,    at    Rock    Island,  Corporal  W.  Lish. 

in.  Corporal  W.  T.   Mott. 

Captain  J.  W.  Kern,  formerly  sup-  Corporal   M.   H.   Bootjer. 

pervisor    on   the    Illinois   Central   at  Private   D.   C.    Steinmeyei. 

Mounds,   111.  Private  V.   Nicholls. 

Lieut.   Hugh   MacKee.  Private  G.  Tichy. 

Lieut.      H.      Halverson.      formerly  Private    F.    Bitte. 

roadmaster  on  the  Chicago  &  North  Private   E.   Vondeveld. 

Western   at  Eagle  Grove.   Iowa.  Private  W.  B.  Muller. 

Lieut.  E.  E.  Deyo.  formerly  yard- 
roaster  on  the  Chicago  Great  West- 
em  at  Oelvvein,  Iowa. 


MEETINGS  AND  CONVENTIONS 

Tool  Foremen's  Association. — It  has  been  decided  to  hold 
the  ninth  annual  convention  of  the  American  Railway  Tool 
Foremen's  Association  at  the  Hotel  Sherman,  Chicago,  on 
August  27  to  29,  1919. 

Convention  of  Master  Tinners',  Coppersmiths'  and  Pipe- 
fitters' Association. — The  American  Railroad  Master  Tin- 
ners', Coppersmiths'  and  Pipefitters'  Association  has  an- 
nounced that  the  next  annual  convention  will  be  held  on 
June  2,  3,  4  and  5,  1919,  at  the  Marquette  Hotel,  St.  Louis, 
Mo.  The  topics  selected  for  discussion  are  as  follows: 
Alloys  of  Soft  Metal,  George  Hofford;  Spot  Welding  in  the 
Railroad  Tinshop,  A.  Paulis;  Light  Gage  Sheet  Metals, 
Charles  Borcherdt,  chairman,  and  M.  M.  Byington;  Pipe 
Threading,  Cutting  and  Lubricating,  F.  J.  Bucholtz,  chair- 
man, and  J.   G.  Hunnicutt;   Labor  Saving  Devices,  C.   E. 


Knight,  chairman,  and  \V.  J.  Moffatt;  Commercial  Iron  and 
Steel  Pipe  and  Copper  Tubing,  T.  E.  Holderby,  chairman, 
W.  E.  Jones  and  J.  F.  Richards.  The  officers  of  the  asso- 
ciation are:  President,  W.  J.  Moffatt  (N.  Y.  C);  first  vice- 
president,  G.  B.  Hofford  (M.  P.);  second  vice-president,  'W. 
W.  Nash  (I.  C);  third  vice-president,  T.  E.  Holderby  (C. 
&  O.);  secretar}-treasurer,  O.  E.  Schlink  (C.  &  O.  of  Ind.) 

Air  Brake  Association  Convention. — The  26th  annual  con- 
vention of  the  Air  Brake  Association  will  open  at  9:30  A.  M., 
May  6,  at  the  Hotel  Sherman,  Chicago,  111.  Frank  Mc- 
Manamy,  assistant  director,  division  of  operation.  United 
States  Railroad  Administration,  has  issued  a  circular  to  the 
various  regional  directors,  requesting  them  to  send  as  many 
as  possilile  of  their  air  brake  men  to  the  convention,  and 
from  present  indications  the  attendance  this  year  will  be 
greater  than  at  any  previous  convention. 

The  complete  list  of  subjects  to  be  presented  is  as  follows : 
(1)  Air  Consumption  of  Locomotive  Auxiliary  Devices,  by 
C.  H.  Weaver  and  Committee;  (2)  Air  Leakage  and  Money 
Wastage  Through  Failure  to  Keep  Hose  Couplings  in  Stand- 
ard Gage,  by  the  Manhattan  Air  Brake  Club;  (3)  Recom- 
mended Practice;  (4)  M.  C.  B.  Air  Brake  Defect  Card;  (5) 
Instructions  on  Freight  Car  Brake  Maintenance;  (6)  Hold- 
ing Standing  Trains  and  Cars  on  Grades;  (7)  Damage  to 
Air  Brake  Equipment  by  Thawing  Plants,  by  the  North  West 
Air  Brake  Club;  (8)  Braking  Ratio  of  About  40  Per  Cent 
and  Inside  Release  Valve  for  Caboose  Car,  by  the  North 
West  Air  Brake  Club;  (9)  How  Can  Enginemen  and  Train- 
men .Assist  in  Air  Brake  Maintenance?  (10)  A  Resume  of 
the  Air  Brake  Supervisor's  Responsibility  to  the  Stores  De- 
partment, by  Montreal  Air  Brake  Club. 


The   following   list   gives   names   of  secretaries,    dates   of   next   or   regular 

meetings  and  places  of  meeting   of  mechanical  associations : 

AiR-Brake  Association. — F.  M.  Nellis,  Room  3014.  165  Broadway,  New 
York   City.      Convention,    May   6-8.    1919,    Chicago. 

American  Railroad  Master  Tinners'.  Coppersmiths'  and  Pipefitters' 
Association.— O.  E.  Schlink.  485  W.  Fifth  St..  Peru.  Ind.  Con- 
vention, .Tune  2-S,    1919.    Marquette   Hotel,    St.    Louis.    Mo. 

American  Railway  Master  Mechanics'  Associ\tion. — V.  R.  Hawthorne, 
746  Transpoitation  Bldg.,  Chicago.  Convention,  June  23-25  1919 
Atlantic    City,    N.    J. 

American  Railway  Tool  Foremen's  Association. — R.  D.  Fletcher.  Belt 
,  Railway,  Chicago.  Convention,  August  27-29,  Hotel  Sherman, 
Chiciigo. 

American  Society  for  Testinh  Materials. — C.  L.  Warwick,  University 
of    Pennsylvania.    Philadelphia,     Pa. 

American  Society  of  Mechanical  Engineers. — Calvin  W.  Rice  29  W 
Thirty-ninth    St.,    New    York. 

Association  of  Railway  Electrical  Engineers. — Joseph  A  Andreucetti 
C.  &  N.  W.,  Room  411,  C.  &  N.   W.  Station.  Chicago. 

C.-.R  Foremen's  Association  of  Chicago. — Aaron  Kline.  841  Lawlor  Ave., 
Chicago.  Meetings  second  Monday  in  month,  except  June,  July  and 
August,    Hotel    Morrison.    Chicago. 

Chief    Interchange   Car    Inspectors'   and   Car   Foremen's   Association 

VV.    R.    McMiinn,   New  York  Central,    New  York.  N.   Y. 

International  Railroad  Master  Blacksmiths'  Associ\tion. — A  L  Wood- 
worth,  C.   H.   &   D.,  Lima.  Ohio, 

International  Railway  Fuel  Association. — J.  G.  Crawford.  542  W  Jack- 
son Blvd.,  Chicago.  Convention  May  19-22.  1919,  Hotel  Sherman 
Chicago. 

International  Railway  General  Foremen's  Association. — William  Hall, 
1061  W.  Wabash  Ave.,  Winona,  Minn.  Convention  September  2-5* 
1919.      Hotel    Sherman,    Chicago. 

Master  Boilermakers'  Association. — Harry  D.  Vought,  95  Liberty  St 
New  York.      Convention,    May  26-29.   Hotel   Sherman,    Chicago.      " 

Master  Car  Builders'  Association. — V.  R.  Hawthorne,   746  Transportation 


Bldg.,    Chicago.      Convention.    June    18-21.    Atlantic    City.    N.    J 
~  Car  and  Locomotive  Painters*  Association  of  U.  S    and  Can 
-A.  P.   Dane,  B.  &  M.,  Reading,  Mass. 


Niagara   Frontier  Car   Men's  Association. — ^George  A    T    Hochgrebe    623 

Brisbane    Bldg.,     Buffalo.     N.     Y.— Meetings,    third     Wednesday     in 

month.    Sutler    Hotel.    Buffalo,    N.    Y. 
Railway   Storekeepers'   Association.— J.    P.    Murphy,   Box   C,    Collinwood 

Ohio.  * 

Traveling    Engineers"   Association. — W.    O.   Thompson     N    Y    C    R     R 

Cleveland,    Ohio.  '       '  ' 
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Fuel   Conservation    !!"!!!.. 

Co-operation   and    Not    Competition   "is* the 

Life  of  Trade    

,-\n  Evening  with  Foreign  Railway  Men!! 


William  Olsen 
D.   E.    Dick    .. 


George  J.  Burns 


Seretary 


James  Powell  . 
H.  D.  Vought  . 
H.   Boutet   

W.  E.  Cade,  Jr. 
H.  D.  Vought. 
J.  D.  Conway 


P.   O.  Box  7.  St.   Lambert.  Que. 

95    Liberty   Street,    New    York. 

101   Carew   Building,   Cincinnati,    O. 

683  Atlantic  Ave.,   Boston,  Mass. 

95    Liberty    Street,    New    York. 

SIS.  Grandyiew   Ave.,    Pittsburgh,    Pa. 


I?-  ^•I'^'i'.""'^'-  U"'°"  Station,   St.    LouisV'Mo. 

I  A.  F.  Stuebing...|7S0  Transportation   Bldg.,  Chicago. 
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PERSONAL  Mention 


SUPPLY  Trade  Notes 


GENERAL 

M.  K.  Barnum,  assistant  to  general  superintendent  main- 
tenance of  equipment  of  the  Baltimore  &  Ohio,  with  office 
at  Baltimore,  Md.,  has  been  appointed  mechanical  engineer 
for  the  corporation. 

W.  F.  CoNNAL  has  been  appointed  mechanical  engineer  of 
tlie  Canadian  National  Railways,  with  office  at  Toronto, 
Ont.,  succeeding  H.  D.  Cameron,  resigned  to  enter  other 
service. 

J.  E.  McQuiLLEN,  mechanical  superintendent  of  the  Gulf, 
Colorado  &  Santa  Fe,  the  Fort  Worth  &  Rio  Grande,  the 
St.  Louis-San  Francisco  &  Texas,  the  Texas  Midland,  the 
International  &  Great  Northern  (from  Spring  to  Fort  Worth 
and  the  Madisonville  branch),  the  Fort  Worth  Belt,  the 
Fort  Worth  Union  Passenger  Station,  and  the  Houston  Belt 
and  Terminal,  has  also  been  appointed  mechanical  superin- 
tendent of  the  Fort  Worth  &  Denver,  the  Wichita  Valley,  the 
Missouri,  Kansas  &  Texas  (west  of  Whitesboro),  the  Wichita 
Falls  &  Northwestern,  the  Abilene  &  Southern  and  the 
Quanah,  Acme  &  Pacific,  with  headquarters  at  Galveston, 
Texas. 

MASTER    MECHANICS    AND    ROAD  FOREMEN 
OF    ENGINES 

W.  J.  Ormsby,  general  foreman  in  the  locomotive  depart- 
ment of  the  Illinois  Central,  with  headquarters  at  Chicago, 
has  been  promoted  to  master  mechanic  of  the  Wisconsin 
division  of  the  same  road,  with  headquarters  at  Freeport, 
111.,  to  succeed  E.  Lawless,  deceased. 

CAR  DEPARTMENT 

C.  A.  Sasse  has  been  appointed  divisional  car  foreman  on 
the  Pennsylvania  division  of  the  Delaware  &  Hudson,  with 
headquarters  at  Carbondale,  Pa.,  succeeding  F.  S.  Ganley,  as- 
signed to  other  duties.  Mr.  Sasse  will  report  to  the  master 
car  builder. 


OBITUARY 

Amos  H.  Watts,  who  was  master  mechanic  of  the  Cincm- 
nati  Northern,  with  office  at  Van  Wert,  Ohio,  previous  to 
luly,  1912,  died  on  March  30,  at  his  home  in  Walnut  Hill, 
Ohio,  at  the  age  of  72. 

David  M.  Perine,  special  agent  on  the  personal  staff  of 
the  general  superintendent  of  the  New  Jersey  division  of  the 
Pennsylvania  Railroad,  with  headquarters  at  New  York, 
died  on  April  22  at  Baltimore,  Md.,  while  on  a  business  trip 
in  that  city.  He  was  born  on  Feliruary  13,  1869,  at  Balti- 
more, Md.,  and  entered  the  service  of  the  Pennsylvania 
System  in  May,  18S9,  as  an  apprentice  at  the  Mt.  Vernon 
shops  of  the  'Northern  Central.  He  subsequently  served 
consecutively  as  assistant  road  foreman  of  engines,  assist- 
ant master  mechanic,  assistant  engineer  of  motive  power, 
and  master  mechanic  until  April,  1906,  when  he  was  pro- 
moted to  superintendent  of  motive  power  of  the  Northern 
Central  and  the  Philadelphia  &  Erie.  The  following  year 
he  was  transferred  to  Pittsburgh  on  the  Western  Pennsyl- 
vania division,  and  in  January,  1912,  was  again  transferred 
to  the  New  Jersey  division  and  the  West  Jersey  &  Seashore, 
as  superintendent  of  motive  power,  remaining  in  that  position 
until  his  promotion  in  June,  1917,  as  special  agent  on  the 
personal  staff  of  the  general  superintendent  of  the  New  Jersey 
division,  as  above  noted. 


The  Union  Asbestos  &  Rubber  Company  of  Chicago  has 
moved  its  general  offices  from  112  West  Adams  street,  Chi- 
cago, to  2834  South  Loomis  street. 

The  Standard  Railway  Equipment  Company  of  New  York, 
Chicago  and  St.  Louis  has  moved  its  New  York  offices  from 
the  Singer  building  to  the  Equitable  Trust  building. 

On  April  1,  1919,  the  name  of  the  Aspromet  Company, 
Pittsburgh,  Pa.,  manufacturers  of  asbestos  protected  metal, 
was  changed  to  the  H.  H.  Robertson  Company. 

The  Pacific  Car  &  Foundry  Company,  Seattle,  Wash.,  has 
expended  approximately  $400,000  for  new  buildings,  tools 
and  equipment  in  refitting  the  car  building  plants  situated 
at  Renton,  Wash.,  and  Portland,  Ore. 

The  Interstate  Iron  &  Steel  Company  of  Chicago  has 
opened  a  branch  office  at  Detroit,  Mich.,  with  R.  B.  Dutch 
in  charge  of  sales  in  that  territory.  Mr.  Dutch  has  been 
identified  with  the  iron  and  steel  industry  for  several  years. 

A.  M.  Mueller,  manager  of  the  St.  Louis  branch  of  Joseph 
T.  Ryerson  &  Son  of  Chicago,  has  been  promoted  to  gen- 
eral manager  of  sales,  in  which  capacity  he  will  have  charge 

of  all  warehouse  and 
mill  products  for  all 
territory  west  of  Pitts- 
burgh. He  was  bom 
at  Plymouth,  Ind.,  on 
July  30,  1874,  and  re- 
ceived his  education  in 
the  public  schools  at 
that  place.  His  busi- 
ness career  dates  back 
to  1899  when  he  first 
entered  the  employ  of 
Joseph  T.  Ryerson  & 
Son  as  a  clerk  in  the 
credit  and  cashier  de- 
partment. During  this 
period  he  served  suc- 
cessively as  traveling 
salesman,  Texas  repre- 

M.    ivi.    ivjueiier  ...         c        ^i 

sentative  for  three  years 
and  manager  of  the 
New  York  and  Minneapolis  offices  until  1911,  when  he  was 
appointed  assistant  manager  of  sales.  Later  he  went  to  St. 
Louis,  Mo.,  as  manager  of  the  Ryerson-Hagar  plant,  being 
recalled  at  the  end  of  three  years  to  handle  the  sales  at  the 
main  plant  at  Chicago. 

C.  M.  Schramm,  chief  clerk  to  the  general  mechanical  su- 
perintendent of  the  Chicago,  Rock  Island  &  Pacific,  with 
headquarters  at  Chicago,  has  been  appointed  assistant  to  the 
vice-president  of  the  Vapor  Car  Heating  Company  at 
Chicago. 

The  Chicago  Pneumatic  Tool  Company  has  discontinued 
its  branch  oiifice  at  Wichita,  Kan.,  and  has  transferred  the 
stock  from  that  place  to  Eldorado,  Kan.,  where  an  office  and 
warehouse  have  been  established.  A  new  office  has  also  been 
opened  by  the  company  at  Tulsa,  Okla. 

The  Firth  Sterling  Steel  Company,  McKeesport,  Pa.,  an- 
nounces the  removalof  its  New  York  and  Boston  warehouses 
to  new  quarters.  The  New  York  warehouse  will  henceforth 
be  at  310  Hudson  street  and  the  Boston  warehouse  at  35 
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Oliver  street.    The  latter  was  previously  occupied  by  the  com- 
pany from  1873  to  1914. 

The  American  Blower  Company,  Detroit,  Mich.,  has  pur- 
chased a  plot  of  ground  containing  approximately  15  acres 
upon  which  it  intends  to  build  a  new  plant.  Plans  are  now 
being  prepared  for  the  construction  of  a  foundry  on  which 
work  will  be  started  in  the  near  future. 

F.  J.  Foley  has  been  appointed  general  sales  agent  of  the 
Railway  Steel-Spring  Company,  with  headquarters  at  New 
York.  Mr.  Foley's  connection  with  the  company  dates  from 
its  organization  in  1902.  For  the  past  eight  years  he  has  oc- 
cupied the  position  of  general  superintendent. 

The  Chicago  branch  of  the  General  Asbestos  &  Rubber 
Company,  Charleston,  S.  C,  has  recently  moved  into  new 
quarters  at  14  North  Franklin  street,  Chicago,  the  rapid 
growth  of  the  business  in  Garco  asbestos  products  having 
made  the  old  quarters  at  106  West  Lake  street  inadequate. 

Frederick  G.  Zimmerman,  assistant  secretary  of  Harry 
Vissering  &  Company  and  the  Okadee  Company  of  Chicago, 
has  been  appointed  secretary,  to  succeed  :Marshall  E.  Keig, 
who  has  resigned  to  accept  the  office  of  assistant  to  the  pres- 
ident of  the  Consumers  Company  at  Chicago. 

Frank  Walsh  Haskell,  president  of  the  Carborundum 
Company,  Niagara  Falls,  N.  Y.,  died  April  2  at  his  winter 
home  atDay^ona.  Fla.    Mr.  Haskell  was  bom  in  Brookl\-n, 

New  York,  in  1861, 
and  was  educated  in 
the  schools  there  and  in 
Bloomfield,  N.  J.  He 
was  for  a  time  in  rail- 
road service  as  a  rod- 
man  in  the  engineer 
corps,  which  laid  out 
the  Chicago,  St.  Paul, 
Miimeapolis  &  Omaha. 
In  1885  he  moved  to 
Pittsburgh  and  there 
affiliated  himself  with 
Henry  C.  Frick  as  sec- 
retary and  treasurer  of 
the  Southwest  Connels- 
ville  Coke  Company, 
owned  jointly  by  the 
Frick  and  Illinois  Steel 
Companies.  In  1897 
he   moved    to   Niagara 

Falls,  representing  the  Mellon  interests  of  Pittsburgh,  and 
becoming  president  of  the  Carborundum  Company,  then  in 
its  infancy.  This  company  under  his  leadership  became 
the  greatest  abrasive  manufacturing  concern  in  the  world. 
It  is  not  generally  known  that  at  the  request  of  H.  C.  Frick 
and  E.  H.  Harriman  in  1905  Mr.  Haskell  made  the  investi- 
gation of  the  Equitable  Life  Assurance  Society,  which  later 
brought  before  the  public  the  disclosure  resulting  in  the  en- 
tire change  in  the  method  of  life  insurance  business  in  the 
United  States.  The  Armstrong  and  Hughes  Investigating 
Committees,  so-called,  were  the  subsequent  results,  their  facts 
being  largely  based  on  Mr.  Haskell's  accomplishment. 

Ensign  Donald  Walker,  U.  S.  Naval  Aviation  Corps,  died 
in  the  Naval  Hospital  at  Key  West,  Fla.,  April  7,  as  the 
result  of  a  fall  of  an  aeroplane,  of  which  he  was  the  pilot, 
at  Miami,  Fla.,  on  April  1.  He  was  the  son  of  Edmund 
H.  Walker,  vice-president  of  the  Standard  Coupler  Com- 
pany and  president  of  the  Railway  Supply  Manufacturers' 
Association.  Ensign  Walker  was  a  student  at  Yale  Uni- 
versity when  he  entered  the  aviation  service  last  year.  He 
was  21  years  of  age. 
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The  Bailey  Meter  Company  on  May  1  moved  its  main 
office  and  factory  from  Boston,  Mass.,  to  Cleveland,  Ohio. 
The  Boston  office,  with  H.  D.  Fisher  as  manager,  is  being 
retained  to  handle  sales  and  engineering  service  work  in  the 
New  England  district.  For  the  present.  New  York  and 
Philadelphia  districts  will  be  covered  from  this  office  and 
all  other  districts  will  be  covered  from  Cleveland. 

The  Liberty  Steel  Products  Company,  Inc.,  announces  the 
appointment  of  J.  M.  Borrowdale  as  sales  representative  in 
the  railroad  department,  with  office  at  1901  McCormick 
building,  Chicago.  Mr.  Borrowdale  was  formerly  superin- 
tendent of  the  car  department  of  the  Illinois  Central  and  for 
the  past  two  years  was  connected  with  the  H.  W.  Johns- 
Manville  Company,  New  York,  as  sales  representative  in 
their  railroad  department. 

D.  P.  Lamoreux,  general  manager  of  the  Pratt  &  Letch- 
worth  Company,  Ltd.,  Brantford,  Ont.,  has  been  elected 
vice-president  of  the  Canadian  Car  &  Foundry  Company, 
Ltd.  Mr.  Lamoreux 
has  been  connected 
with  the  Pratt  Sz  Letch- 
worth  Company  since 
October,  1916.  He  was 
bom  in  Mayville,  Wis., 
December  12,  1873. 
He  received  his  educa- 
tion at  the  University 
of  Wisconsin,  where  he 
took  a  course  in  civil 
engineering  as  a  mem- 
ber of  the  class  of 
1895.  .^fter  leaving  col- 
lege he  spent  two  years 
in  the  maintenance 
department  of  the  Mil- 
waukee Northern  Rail- 
way, and  the  Cali- 
fornia-Oregon Rail- 
way, and  for  the  fol- 
lowing three  years  was  private  secretary  to  the  commissioner 
of  the  general  land  office  at  Washington,  D.  C.  In  1900 
he  became  associated  with  the  Beaver  Dam  Malleable  Iron 
Company  and  worked  his  way  up  through  that  organiza- 
tion until  in  1913,  when  he  left  to  take  up  another  posi- 
tion, he  was  the  company's  general  manager.  During  this 
period,  also,  he  was  on  the  executive  and  legislative  com- 
mittees of  the  Wisconsin  Manufacturers'  Association  and  for 
three  years  of  this  time,  was  also  regent  of  the  University 
of  Wisconsin.  In  1913  he  entered  the  railway  supply  busi- 
ness in  Chicago,  and  was  connected  with  the  Cleveland  Steel 
Company  and  the  Trumbull  Steel  Company.  He  became 
connected  with  the  Pratt  &  Letchworth  Company  in  Novem- 
ber, 1916,  as  general  manager. 

William  H.  Basse  has  been  appointed  manager  of  the 
Detroit.  Alich.,  plant  of  the  Joseph  T.  Ryerson  &  Son  Com- 
pany. Mr.  Basse  has  been  in  the  employ  of  this  company 
since  November,  1900,  and  for  the  past  ten  years  has  held 
various  positions  in  the  sales  department  at  Chicago.  In 
August,  1918,  he  was  transferred  to  the  Detroit  office  as  act- 
ing manager  of  the  Detroit  plant,  succeeding  Ralph  J. 
Sta)Tnan,  who  left  the  company  temporarily  to  fill  a  war 
vacancy  existing  at  the  Chicago  office  and  who  later  resigned. 

The  Oliver  Machinery  Company,  Grand  Rapids,  Mich., 
in  order  to  take  care  of  increased  business,  has  found  it  neces- 
sary to  enlarge  its  Chicago  office  and  has  moved  into  new 
quarters  at  810  Railway  Exchange  building,  Chicago.  G. 
C.  Conklin,  who  for  many  years  was  connected  with  the  fac- 
tory at  Grand  Rapids,  is  in  charge  of  the  Chicago  office  as 
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district  manager,  and  George  C.  Ramer,  who  had  formerly 
been  connected  with  the  St.  Louis  office  of  the  company,  has 
been  added  to  the  sales  engineering  force  in  connection  with 
the  new  Chicago  office. 

A  merger  has  been  effected  of  the  Hess-Bright  Manu- 
facturing Company,  the  S  K  F  Ball  Bearing  Company,  the 
Atlas  Ball  Company  and  the  Hubbard  ^Machine  Company, 
the  new  company  being  known  as  the  S  K  F  Industries, 
Inc.,  which  will  handle  a  comprehensive  line  of  ball  bear- 
ings, including  tlie  Hess-Bright  deep  groove  type,  S  K  F 
self-alining  radial  and  thrust  bearings  and  ball  bearing 
pillow-blocks  and  shafting  hangers.  The  principal  office 
will  be  at  165  Broadway,  New  York,  with  branches  at 
Boston,  Philadelphia,  Atlanta,  Buffalo,  Cleveland,  Detroit, 
Cincinnati,  Chicago  and  San  Francisco. 

F.  V.  Sargent,  has  been  appointed  district  manager  of 
sales  of  the  Chicago  Pneumatic  Tool  Company,  Chicago, 
with  headquarters  at  Boston,  Mass.,  to  succeed  F.  S.  Eggles- 
ton,  who  has  resigned.  Mr.  Sargent  was  bom  in  Belmont, 
Mass.,  on  December  15,  1881.  He  began  his  business  career 
in  1905  with  the  Bethlehem  Shipbuilding  Company  as  draft- 
ing clerk,  and  later  was  in  charge  of  the  heat  treatment  de- 
partment and  physical  laboratories.  In  1914  he  entered  the 
sales  department  of  that  company,  in  which  capacity  he  re- 
mained until  he  accepted  the  position  as  district  sales  man- 
ager of  the  Chicago  Pneumatic  Tool  Company. 

Colonel  Robert  Andrews,  one  of  the  pioneers  in  American 
railroad  construction  and  a  former  president  of  the  Safety 
Car  Heating  &  Lighting  Company,  died  at  his  home  in  East 

Orange,  N.  J.,  on  April 
7,  in  his  85th  year. 
Colonel  .'^ndrew^  was 
born  August  2,  1834, 
at  Andrewsia,  near 
Wilmington,  Del.  His 
early  schooling  was  at 
the  Episcopal  Academy 
of  Cheshire,  Conn., 
where  he  graduated  in 
1849.  He  then  entered 
Trinity  College,  Hart- 
ford, Conn.,  graduat- 
ing in  1853,  and  in 
1854  compl  et  ed  a 
course  at  the  Poly- 
technic College,  Phila- 
delphia. He  adopted 
civil  engineering  as  a 
profession,  l^eginning 
his  career  as  assistant 
engineer,  Union  Canal  &  State  Canals  of  Pennsylvania. 
His  long  career  of  railroad  engineering  began  in  1857  as 
principal  engineer  of  surveys  and  construction  on  the  Sun- 
bury  &  Erie.  In  1859  he  went  to  the  South  Pennsylvania 
Railroad  as  principal  engineer  of  surveys  until  the  outbreak 
of  the  Civil  War,  when  he  was  made  a  major  of  the  2nd 
Regiment,  Delaware  Volunteers.  He  was  advanced  to  the 
rank  of  colonel  in  1863.  At  the  close  of  the  Civil  War  he 
was  made  principal  engineer  of  the  Saratoga  &  Hudson 
River  Railroad  from  1863  to  1865;  division  superintendent 
of  the  Toledo,  Wabash  &  Western  from  1865  to  1873;  chief 
engineer  of  the  same  road  from  1873  to  1S75,  and  general 
superintendent  and  consulting  engineer  of  the  Wabash  Sys- 
tem from  1875  to  1884,  Then  for  one  year  he  was  con- 
sulting engineer  of  the  Wabash,  St.  Louis  &  Pacific,  and 
in  1885  was  made  general  superintendent  and  engineer  of 
the  Virginia  Midland.  In  1889  he  left  railroad  service  to 
take  the  position  of  vice-president  of  the  Safety  Car  Heating 
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&  Lighting  Company.  In  December,  1901,  he  was  elected 
president  of  this  company,  and  from  May,  1907  to  1915,  he 
was  chairman  of  the  board  of  directors. 

Captain  C.  A.  Duntley,  who  recently  received  his  honor- 
able discharge  from  the  army  after  serving  as  captain  in 
the  27th  Field  Artillery,  has  been  elected  vice-president  of 
the  Duntley-Dayton  Company,  with  headquarters  in  the 
Westminster  building,  Chicago.  He  was  born  in  Chicago 
on  October  21,  1892,  and  received  his  education  in  Armour 
Institute,  Chicago,  and  at  Cornell  University,  from  which 
latter  school  he  was  graduated  in  1914.  Captain  Duntley  will 
have  charge  of  the  sales  work  of  the  pneumatic  and  electric 
tool  department  of  the  company. 

A.  L.  Humphrey,  whose  election  as  president  of  the 
Westinghouse  Air  Brake  Company,  succeeding  John  F. 
Miller,   was   announced   in  these   columns  last   month,   has 

been     connected     with 
^^^—^^  the    Westinghouse    Air 

^^SIKl^^^  Brake    Company   since 

IP^   .  ^^^  ''*^"^  when  he  was  ap- 

|f*  ^^^^  pointed    western    man- 

(^l^xM^      wP*  ^S^'^  '"^^^  headquarters 

'*  at    Chicago.      He    was 

born  in  Buffalo,  N.  Y., 
and  his  family  moved 
to  Iowa  when  he  was 
less  than  a  year  old. 
At  the  age  of  14  after 
the  usual  amount  of 
country  schooling  he 
struck  out  for  himself 
and  engaged  in  various 
occupations.  At  the 
age  of  22  he  organized 
a  general  machine  shop 
and  foundry  in  Seattle 
which  afterwards  be- 
came the  present  Moran  Iron  Works.  He  then  entered  rail- 
road service  and  became  constructing  division  foreman  of  the 
Mojave  division  of  the  Central  Pacific,  then  master  mechanic 
and  later  superintendent  of  motive  power  of  the  Colorado 
Midland.  At  about  this  time  he  took  an  active  part  in 
politics  and  was  twice  elected  to  the  Colorado  House  of 
Representatives  and  during  his  second  term  served  as  speaker 
of  the  House.  He  then  went  back  to  railroad  service  on 
the  Colorado  &  Southern  in  1899  and  went  to  the  Chicago 
&  Alton  in  1903  as  superintendent  of  motive  power,  soon 
after  which  he  was  appointed  western  manager  of  the  West- 
inghouse Air  Brake  Company  at  Chicago.  He  went  to 
Pittsburgh  in  1905  as  general  manager  of  the  air  brake 
works,  and  was  elected  a  director  of  the  company  in  1909 
when  he  was  also  given  the  dual  position  of  vice-president 
and  general  manager,  which  he  held  ever  since.  When  the 
Union  Switch  &  Signal  Company  was  taken  over  by  the 
air  brake  company  in  1916,  Mr.  Humphrey  was  also  elected 
president  of  that  corporation.  In  addition  he  has  been  ac- 
tive in  an  executive  capacity  in  all  the  other  interests  asso- 
ciated with  the  Westinghouse  Air  Brake  Company,  such  as 
the  Locomotive  Stoker  Company,  Pittsburgh;  the  National 
Brake  and  Electric  Company,  Milwaukee;  the  American 
Brake  Company,  St.  Louis,  and  the  Westinghouse  Pacific 
Coast  Brake  Company,  San  Francisco.  During  the  war  the 
companies  of  which  Mr.  Humphrey  is  in  charge  accepted 
from  the  British  and  Russian  governments,  contracts  for  the 
manufacture  of  shrapnel  and  explosive  shells  as  well  as 
time  fuses  numbering  approximately  four  to  six  million 
units  and  component  parts  of  war  material,  involving  the 
expenditure   of   about   $20,000,000   which   contracts   had   to 
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be  completed  in  a  specified  time.  Mr.  Humphrey  not  only 
put  up  factory  buildings,  installed  special  machinery  and 
created  an  entirely  new  and  separate  organization  for  the 
construction  of  this  work,  but  he  also  finished  the  job  on 
time  without  having  a  single  piece  rejected.  When  the  United 
States  entered  the  war  Mr.  Humphrey  received  for  the  Union 
Switch  &  Signal  Company  a  contract  to  produce  4,100  aero- 
plane engines  of  the  Le  Rhone  type.  Besides  his  activity 
as  a  manufacturer,  Mr.  Humphrey  also  acted  in  a  consulting 
and  advisory  capacity  to  the  government  in  Washington  on 
many  committees  and  boards.  He  was  industrial  "staff 
expert"  for  Brigadier  General  C.  C.  Williams,  chief  of  the 
Ordnance  Department,  he  was  a  memljer  of  the  committee  on 
Labor  of  the  Council  of  National  Defense,  as  well  as  a 
member  of  the  War  Industries  Board  and  the  War  Resources 
Committee  in  Washington.  He  is  president  of  the  Em- 
ployers' Association  of  Pittsburgh  and  a  director  of  the 
Chamber  of  Commerce.  Besides  the  election  of  a  president, 
the  stockholders  at  the  annual  meeting  elected  the  following 
board  of  directors:  Ben  V.  Becker,  James  D.  Callery,  E. 
M.  Herr,  A.  L.  Humphrey,  John  F.  Miller,  John  R.  Mc- 
Cune,  John  R.  McGinley,  Charles  McKnight,  M.  S.  Rosen- 
wald,  W.  D.  Uptegraff  and  H.  H.  Westinghouse. 

E.  I.  du  Pont  de  Nemours  &  Co.,  Inc.,  announces  the  or- 
ganization on  April  1,  1919,  of  E.  I.  du  Pont  de  Nemours 
Export  Company,  a  subsidiary  corporation,  created  for  the 
purpose  of  handling  foreign  business.  The  officers  of  the 
new  company  are  as  follows:  F.  W.  Pickard,  president; 
W.  S.  Gavan,  vice-president  and  director  of  sales;  F.  D. 
Brown,  treasurer;  Alexis  I.  du  Pont,  secretary.  The  same 
staff  which  has  previously  been  associated  with  the  du  Pont 
export  business  will  be  continued  with  some  additions  made 
necessary  by  the  broader  scope  of  the  new  corporation.  The 
main  offices  will  be  located  at  120  Broadway,  New  York,  with 
branches  in  San  Francisco,  Mexico  City,  London  and  Rio 
de  Janeiro. 

Lieutenant  Commander  H.  J.  Elson,  U.  S.  Naval  Reserve 
Force,  has  been  released  to  inactive  status  and  has  resumed 
his  civilian  w-ork  as  secretary  and  treasurer  of  the  Walter 
A.  Zelnicker  Supply  Company,  St.  Louis,  with  which  com- 
pany he  was  in  charge  of  internal  management  and  manu- 
facturing operations.  Lieutenant  Commander  Elson  was 
graduated  from  the  U.  S.  Naval  Academy  in  1898,  and  after 
service  in  Cuba,  the  Philippines  and  China,  resigned  from 
the  naw  in  1902  to  become  interested  in  the  Zelnicker  com- 
pany. He  was  chief  engineer  of  the  ISIissouri  Naval  Militia, 
with  which  organization  he  was  moljilized  into  federal  service 
upon  the  declaration  of  war,  April  6,  1917.  His  assignment 
was  as  inspector  of  machinery,  9th,  10th  and  11th  Naval 
Districts,  with  headquarters  at  Chicago. 

The  American  Steam  Conveyor  Corporation,  Chicago, 
announces  the  appointment  of  Charles  H.  Florandin, 
formerly  of  the  National  Electric  Welding  Company,  New 
York,  as  general  manager  of  the  eastern  territory,  with  head- 
quarters at  the  New  York  office,  110  West  40th  street.  Mr. 
Florandin  was  bom  in  France  and  received  his  technical 
education  at  the  famous  Lycee  de  Marseilles.  He  is  an 
engineer  by  profession,  and  upon  coming  to  the  United 
States  did  important  work  witli  the  Brooklyn  City'  Railway 
in  the  early  days  when  the  road  was  being  electrified.  After 
five  years'  service  with  this  company,  he  joined  the  C.  &  C. 
Electric  Company,  New  York,  where  he  held  a  responsible 
position  with  them  for  many  years.  After  a  brief  connection 
with  the  Western  Electric  Company,  he  returned  to  the  C. 
&  C.  Electric  Company,  and  later  organized  the  National 
Electric  Welding  Company.  During  the  war  Mr.  Florandin 
was  a  member  of  the  welding  committee  of  the  Emergency 
Fleet  Corporation. 
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Pneumatic  Hammers. — Bulletin  101  has  been  issued 
by  the  Duntley-Dayton  Company,  Chicago,  this  being  the 
first  of  a  series  of  publications  which  this  company  has  in 
preparation.  It  is  devoted  to  the  Duntley-Dayton  line  of 
riveting  and  chipping  hammers,  of  which  there  are  20  sizes 
and  styles,  and  features  their  low  cost  of  maintenance. 
Pneumatic  holders-on,  pneumatic  rammers,  rivet  sets,  chisel 
blanks,  hose,  hose  couplings,  grease  and  oil,  and  lead  ham- 
mers for  use  in  repairing  pneumatic  tools,  are  also  presented. 

Motor  Dri\e. — A  universal  motor  drive  for  any  kind  of 
double  spindle  shaper  has  recently  been  developed  by  the 
Oliver  Machinery  Company,  Grand  Rapids,  Mich.,  and  this 
company  has  now  printed  a  bulletin  fully  describing  and 
illustrating  the  device  and  showing  its  advantages.  It  also 
includes  a  drawing  showing  the  floor  plan  of  the  motor  drive 
operating  in  connection  with  the  Oliver  No.  483  high  speed 
double  spindle  shaper.  A  description  of  this  device  was  pub- 
lished in  the  February,  1919,  issue  of  the  Railway  Mechani- 
cal Engineer,  page  107. 

Air  Transport  System. — The  Quigley  Furnace  Special- 
ties Company,  New  York,  has  developed  a  system  of  carrying 
pulverized  fuel  which  differs  from  screw  conveyor  and  high 
pressure  blast  systems  in  that  the  fuel  is  transported  in  bulk 
from  the  pulverizing  plant  through  small  diameter  standard 
wrought  iron  or  steel  pipe  by  compressed  air  to  bins  at  the 
furnace,  without  the  use  of  return  piping.  This  system 
and  the  various  apparatus  used  for  the  transport,  distribu- 
tion and  burning  of  the  fuel  is  described  and  shown  in  a 
diagrammatic  drawing  in  Bulletin  No.  11,  containing  14 
pages. 

The  Unit  Car. — A  steam  propelled  car,  designed  for 
railroad  interurban  and  branch  line  service,  known  as  the 
Unit  car,  is  described  in  an  attractive  booklet  containing  16 
pages,  issued  by  the  manufacturer,  the  Unit  Railway  Car 
Company  of  Boston,  Mass.  As  the  name  of  the  car  indicates, 
its  power  plant,  passenger  and  baggage  space  is  combined 
in  one  car  and  it  has  been  operated  successfully  and  demon- 
strated its  adaptability  for  satisfactorily  handling  short  line 
traffic.  The  text  is  illustrated  with  photographs  of  the  car 
and  drawings  showing  the  side  elevation,  floor  plan  and 
front  end. 

Cranes  for  Shops,  Roundhouses  and  Yards. — The 
Whiting  Foundry  Equipment  Company,  Harvey,  111.,  has  re- 
cently issued  catalogue  No.  135  superseding  catalogue  No. 
127.  This  catalogue  describes  electric,  pneumatic  and  hand 
power  traveling  cranes,  locomotive  and  coach  hoists,  gantry 
traveling  cranes,  jib  cranes  and  pillar  cranes.  It  gives  a 
general  description  not  only  of  the  cranes  but  also  of  the 
details  such  as  cabs,  trucks,  brakes  and  electric  equipment, 
and  discusses  the  field  where  the  various  types  may  be  used 
to  advantage.  The  illustrations  show  numerous  typical  in- 
stallations on  railroads. 

Ash  Disposal. — The  American  Steam  Conveyor  Corpora- 
tion, New  York,  has  issued  a  160-page  book  on  modem 
methods  used  in  handling  ashes  in  power  plants.  The  first 
32  pages  are  devoted  to  an  exposition  of  the  various  methods 
in  common  use  for  the  handling  of  ashes,  including  manual 
labor  and  the  various  mechanical  and  "current"  methods. 
The  remainder  of  the  book  is  devoted  to  an  explanation  of 
the  steam-jet  conveyor  method  and  its  application  to  various 
t}"pes  of  boilers  and  furnaces  together  with  a  large  number  of 
descriptions  and  illustrations  of  actual  installations  of  this 
equipment  for  office  buildings,  factories,  railroads,  etc. 
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Why  This  Number? 

'T'  \\'0  Shop  Equipment  Numbers  of  the  Railway  Mechani- 
cal Engineer  have  preceded  this  one.  The  first  of  these 
was  published  June,  1917,  and  the  second  June,  1918.  This 
number  is  much  more  extensive  and  elaborate  than  either  of 
the  two  preceding  ones.  There  are  two  very  good  reasons 
for  this. 

As  we  have  pointed  out  in  these  columns  during  recent 
months,  it  is  necessary  to  do  one  of  three  things  if  tlie  rail- 
roads of  this  country  are  to  be  maintained  upon  a  satisfactoo' 
and  efficient  basis:  either  rates  must  be  raised,  wages  reduced, 
or  the  efficiency  of  operation  increased.  Raising  rates  is  a 
most  difficult  proposition  and  the  director  general  of  railroads 
is,  apparently,  not  dispoK-d  to  take  any  steps  in  this  direc- 
tion. It  is  desirable  that  the  wages  be  maintained  on  tlie 
present  basis.  The  only  otlier  alternative,  therefore,  is  to  in- 
crease the  efficiency  of  operation  by  the  introduction  of  the 
most  efficient  and  economical  methods  and  practices,  by  the 
improvement  of  facilities,  and  by  bringing  up  the  individual 
output  of  each  employee.  The  elimination  of  piece  work  in 
many  shops  means  that  they  must  be  entirely  reorganized  in 
various  respects,  in  order  to  maintain  their  productive  capac- 
ity even  on  the  old  ljasi.=.  One  purpose  of  this  special  num- 
ber, therefore,  has  l.)een  to  present  constructive  suggestions 
as  to  increased  and  more  efficient  shop  production  which 
will  be  helpful  to  those  who  are  responsiljle  for  the  mainte- 
nance of  locomotive  and  cars. 

The  second  thought  that  the  editors  had  in  mind  in  build- 
ing up  this  specialnumber  has  lieen  to  bring  to  the  attention 
of  railway  mechanical  department  men  all  of  the  recent  de- 
velopments in  machine  tools  and  shop  equipment  that  may 
be  helpful  to  them.  Tliis  is  commented  on  in  detail  in  the 
editorial  following.  Incidentally  the  editors  would  like  to 
know  to  what  extent  this  number  proves  helpful  to  you. 

New  Tool  Section 

DURING  the  w^ar  the  builders  of  machine  tools  and  shop 
equipment  had  little  or  no  opportunity  to  improve  their 
lines  for  general  purposes,  although  some  really  remarkable 
improvements  and  developments  were  made  in  connection 
with  the  work  of  manufacturing  munitions  and  war  supplies. 
Now  that  the  conditions  are  becoming  more  normal,  the  man- 
ufacturers are  improving  their  lines  so  as  to  better  meet  the 
new  conditions  in  the  industrial  field.  The  scarcity  of  skilled 
labor  and  the  increased  wage  scales  have  created  a  heavy  de- 
mand for  labor  and  time  saving  tools  and  facilities.  Possibly 
this,  more  than  any  other  one  thing,  is  the  keynote  of  the  large 
section  in  this  number  which  is  devoted  to  descriptions  of 
new  and  improved  machine  tools  and  shop  equipment. 

Possiljly  something  should  be  said  as  to  the  meaning  of  the 
expression,  "new  and  improved  machine  tools  and  shop  equip- 
ment." A  large  part  of  the  material  in  this  section  covers 
entirely  new  designs.  There  arc,  liowever,  a  number  of  ar- 
ticles which  cover  products  that  have  been  improved  in  some 
of  their  parts  only;  in  a  few  cases,  tools  or  equipment  have 
been  described  because  of  the  addition  of  a  new  size  to  a  line 
which  has  already  been  well  established  and  is  well  known. 
Then  there  are  several  articles  covering  tools  or  equipment 
which  cannot  be  classed  as  strictly  new  or  improved  because 
they  have  been  manufactured  for  some  time  in  practically  the 


5ame  form  as  they  are  at  present.  We  decided,  however,  to 
describe  some  of  these  because  recent  changes  in  conditions 
have  made  their  application  to  the  railroad  shops  of  very  con- 
siderable importance,  and  a  determined  eft'ort  promises  to  be 
made  on  the  part  of  their  makers  to  bring  them  to  the  atten- 
tion of  tlie  railroads. 

Those  who  are  planning  on  attending  the  June  mechanical 
conventions  will  be  particularly  interested  in  a  number  of 
new  or  improved  tools  that  are  described  in  this  issue  which 
will  be  on  exhibition  at  Atlantic  City. 

Our  Advertising  Pages 

TT  is  rather  unusual  for  the  editorial  department  to  make 
special  reference  to  the  advertising  pages.  We  cannot, 
however,  let  this  opportunit)'  pass  without  commenting  upon 
the  really  remarkable  display  in  this  special  Shoi)  Equip- 
ment Number.  Great  changes  have  taken  place  in  the  ad- 
vertising pages  of  the  technical  and  business  papers  during 
the  past  decade.  The  manufacturers  were  formerly  content 
with  using  advertising  space  largely  for  display  cards  in 
order  to  keep  their  names  before  the  public.  Gradually  they 
came  to  a  realization  that  it  would  be  far  Ix'tter  to  use  this 
space  for  educational  purposes  by  setting  forth  in  an  attrac- 
tive manner  tlic  functions  and  advantages  of  their  products. 
The  difficulty  in  many  cases  was  that  the  manufacturers  did 
not  have  the  facilities  for  getting  together  the  necessary  ma- 
terial or  of  putting  it  into  attractive  shape. 

One  of  the  greatest  editors  which  the  railway  mechanical 
department  has  ever  produced,  used  to  saj'  that  the  time  would 
come  when  the  advertising  pages  would  be  read  in  preference 
to  the  editorial  liages  because  the  advertiser,  unhampered  liy 
those  standards  as  to  form  which  must  necessarily  lie  ob- 
served Ijy  the  editor,  would  be  able  to  make  the  material  more 
attractive  to  the  eye.  The  editors  are  not  worrying,  but  so 
rapidly  have  conditions  improved  in  preparing  advertising 
copy  that  there  is  no  question  but  what  our  readers  will  Ije 
forced  to  study  the  advertising  pages  critically  and  carefully. 
Unlike  conditions  10  years  ago,  the  copy  is  changed  with  each 
issue,  thus  helping  to  maintain  the  interest. 

A  large  part  of  the  data  in  the  advertising  pages  in  this 
and  in  our  regular  issues  includes  photographs  which  were 
actually  taken  in  railroad  shops  and  upon  time  studies  which 
were  made  at  the  same  time.  While  we  have  made  no  actual 
comparisons,  it  is  quite  probable  that  it  costs  more  to  prepare 
the  average  page  in  the  advertising  section  than  it  does  to 
prepare  a  similar  amount  of  material  for  the  editorial  pages — 
and  the  publisher  will  tell  you  emphaticalh'  that  the  editorial 
department  of  this  publication  is  an  expensive  institution. 

Problems  of  the  Air  Brake  Organization 

THE  Air  Brake  Association  met  this  3ear  under  conditions 
that  were  more  nearly  normal  than  existed  at  the  time  of 
the  convention  last  year.  Problems  bearing  on  war  condi- 
tions occupied  the  attention  of  this  body  at  the  1918  meeting; 
tlie  discussion  this  year  showed  that  the  biggest  problem 
which  the  air  brake  department  has  to  face  now  is  the  im- 
lirovement  of  the  standard  of  maintenance.  Last  year  brake 
equipment  was  not  adequately  maintained,  and  while  some 
of  the  deterioration  has  been  offset  in  the  past  few  months 
there  is  still  an  abnormally  large  amount  of  equipment  which 
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is  not  up  to  the  required  standard.  With  the  maintenance 
forces  working  shorter  hours  there  is  an  increased  necessity 
for  getting  the  most  effective  work  from  the  entire  organiza- 
tion. Under  tlie  stress  of  war  conditions  some  of  the  prac- 
tices of  fonner  }ears  were  allowed  to  lapse.  The  question  to 
be  considered  now  is,  which  methods  should  be  resumed  and 
whicli  abandoned. 

The  experience  through  which  the  railroads  have  passed 
has  demonstrated  the  need  for  some  organization  on  each 
system  to  supervise  the  air  brake  service.  Some  roads  have 
been  inclined  to  lean  rather  heavily  on  the  service  organiza- 
tion of  the  air  brake  companies.  The  staff  of  experts  em- 
ployed by  the  manufacturers  should  be  called  on  to  act  only 
in  a  consulting  capacity  and  they  cannot  be  expected  to 
handle  routine  matters  such  as  the  training  of  employees. 
This  is  properly  a  function  of  the  railroad  organizations  and 
where  the  roads  do  not  employ  their  own  forces  to  handle 
this  work,  the  service  is  almost  sure  to  suffer. 

The  labor  situation  in  the  air  brake  department  has  under- 
gone a  radical  change  and  will  probably  never  revert  to  the 
old  conditions.  In  past  years  there  were  plenty  of  compe- 
tent air  Ijrake  mechanics,  but  now  the  supply  is  inadequate 
and  the  roads  must  train  men  to  do  this  work.  The  intricacies 
of  the  modern  equipment  cannot  be  mastered  in  a  few  days 
or  weeks  and  in  order  to  build  up  the  shop  organization  with 
experienced  men,  special  inducements  should  be  offered  to 
the  employees  on  the  more  important  jobs.  In  some  instances 
wage  differentials  recently  established  have  had  the  opposite 
effect,  and  as  a  result  the  shop  organizations  have  been  dis- 
rupted. It  seems  probable  that  there  will  be  a  large  labor 
turnover  for  some  time  to  come,  as  the  shifting  of  workmen 
will  continue  until  more  stable  industrial  conditions  are  es- 
tablished. Instructions  in  the  simplest  form  will  be  needed 
to  enable  the  new  men  in  the  air  brake  department  to  become 
proficient  in  their  special  work  as  quickly  as  possible.  The 
general  distribution  of  the  M.  C.  B.  instructions  on  the  main- 
tenance of  air  brakes  has  had  a  good  effect.  The  more 
detailed  report  of  the  Air  Brake  Association's  committee 
on  freight  car  brake  maintenance  should  prove  a  great  hel]) 
in  the  difficult  work  of  training  the  new  employees. 

Machinery  Repairs  on  Heavy  Locomotives 

'T'HE  changes  in  the  construction  of  locomotives  during  re- 
cent  years  ha^•e  eliminated  some  of  the  defects  that 
were  most  trour)lesome  in  earlier  designs.  Locomotives  of 
moderate  size  now  give  large  mileage  Ijetween  slioppings, 
but  designs  in  which  the  maximum  weight  on  drivers  and 
tractive  efforts  are  sought  as  a  rule  have  certain  weak  points 
which  add  to  the  expense  of  maintenance  and  the  propor- 
tion of  time  out  of  service.  The  develo]iment  of  designs  for 
large  locomotives  in  which  no  part  will  have  an  undulv  short 
life  demands  the  attention  of  those  who  design  and  main- 
tain motive  power. 

It  is  interesting  to  note  tlie  general  changes  in  locomotive 
repair  work  during  the  past  decade.  The  mileage  lietween 
flue  renewals  has  proliably  increased  somewhat  while  there 
is  but  little  change  in  other  boiler  repairs.  Frame  failures, 
which  formerly  were  a  constant  cause  of  annoyance,  have 
lieen  almost  eliminated.  General  machinery  repairs  amount 
to  about  the  same  proportion  of  the  total  as  before,  but  the 
work  on  rods  and  driving  boxes  has  caused  more  and  more 
trouble  as  the  size  of  the  locomotives  has  increased.  The 
increase  in  rod  work  is  a  natural  result  of  the  use  of  larger 
cylinders,  causing  greater  stresses,  without  a  corresponding 
incease  in  the  length  of  bearings.  Long  rigid  wheelbases  add 
further  to  the  difficulty  of  maintaining  rod  bushings.  The 
increased  wear  on  driving  boxes  is  due  to  greater  stres.ses 
comljined  with  a  wider  spacing  of  cylinder  centers  and  a 
narrower  spacing  of  frames.     This  is  perhaps  a  more  seri- 


ous matter  than  the  short  life  of  rod  bushings  due  to  the 
greater  difficulty  of  performing  the  work  on  the  bo.xes. 

The  added  difficulty  of  maintaining  these  important  ma- 
chiner)'  parts  will  undoubtedly  increase  the  time  locomotives 
are  held  out  of  service  and  may  even  prove  a  limiting  fac- 
tor in  the  design  of  large  motive  power  units.  Compara- 
ti\-ely  few  attempts  have  been  made  to  improve  on  the  types 
of  bearings  used  or  the  material  from  which  they  are  made 
and  investigations  along  these  lines  may  lead  to  the  develop- 
ment of  more  serviceable  designs.  Another  opportunity  for 
eliminating  the  trouble  lies  in  designing  the  parts  so  that 
thev  are  more  easily  removed.  The  most  promising  alterna- 
tive, however,  seems  to  be  the  adoption  of  an  articulated 
construction  for  extremely  large  locomotives.  By  dividing 
the  power  between  two  units  the  individual  stresses  are  re- 
duced and  in  spite  of  the  added  complication,  the  design 
would  probably  give  less  trouble  than  a  locomotive  with  a 
long  rigid  wheelbase  and  might  even  in  the  end  prove  cheaper 
to  maintain. 

Machine  Tool  Situation  Abroad 

A  MERICAN  business  men  visiting  England  and  the 
■^^  Continent  since  the  signing  of  the  armistice  have  learned 
somewhat  to  their  displeasure  that  while  there  is  a  great  need 
for  material  and  manufactured  products  of  all  kinds,  there 
is  but  little  actual  business  being  done.  This  applies  par- 
ticularly to  the  machine  tool  industry.  The  London  agents 
are  extremely  liusy  answering  inquiries  but  have  received  very 
few  orders.  The  industrials,  particularly  those  which  manu- 
factured munitions  during  the  war,  are  seeking  products  that 
can  be  made  without  too  great  a  change  in  the  equipment  of 
their  plants.  With  ever)'  new  product  considered  there  are 
requirements  for  machines  they  do  not  happen  to  have  and 
prompt  inquiries  are  made  to  ascertain  the  price  and  de- 
liveries of  those  machines.  Thus  the  agents  are  kept  busy, 
all  to  no  seemingly  definite  purpose.  It  is  this — the  readjust- 
ing period — that  is  so  trying.  And  further,  but  little  actual 
liusiness  is  expected  for  possibly  two,  six  or  nine  months  after 
peace  is  signed. 

The  railways,  on  the  other  hand,  are  in  immediate  need  of 
machine  tools,  because  there  was  but  little  replacement  of 
"railway  .shop  machinery"  during  the  war,  and  because  much 
of  this  machinery  was  given  hard  usage  during  the  war  on 
munition  work  in  addition  to  railway  work.  Careful  in- 
vestigators of  the  market  have  picked  the  railroad  field  as  of- 
fering the  best  possibilities  for  early  sales. 

The  extent  to  which  the  American  machine  tool  manufac- 
turer will  participate  in  this  field  depends  on  several  things. 
That  he  will  participate  to  some  extent  there  is  but  little  ques- 
tion in  view  of  the  urgent  demand,  but  the  extent  to  which  he 
will  participate  hinges  upon  credits,  deliveries  and  price.  In 
the  first  place  it  must  be  remembered  that  foreign  countries 
needing  machines  most  have  Ijeen  at  war,  or,  if  they  be  neu- 
trals, have  felt  the  effects  of  war  for  over  four  years,  and 
their  financial  condition  is  weakened.  They  need  monev  and 
credit.  Our  government  can  help  in  this  respect.  It  is  ru- 
mored that  England  has  made  a  loan  to  Roumania  for  rail- 
road rehabilitation  with  the  provi.so  that  the  monev  be  spent 
in  England.  With  judicious  use  of  the  War  Finance  Cor- 
poration's bond  issue  of  $200,000,000,  .American  exporters 
can  likewise  be  assisted.  In  the  matter  of  deliveries  Ameri- 
can manufacturers  have  the  advantage  although  the  shipping 
prolilem  still  remains  serious.  The  price,  however,  is  going 
to  lie  the  principal  difficulty.  It  is  not  so  much  the  cost  of 
the  tool  at  the  point  of  manufacture  as  at  the  point  of  de- 
liverx'.  With  the  excessive  and  unregulated  freiglit  rates  now 
existing  on  vessels  sailing  out  of  .\merican  ports,  the  .Ameri- 
can manufacturer  is  at  a  marked  disadvantage  all  over  the 
world.     Some  commodities  can  be  shipped  from  England  to 
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South  American  ports  clieaper  than  from  the  United  States. 
American  shipping  must  lie  made  to  co-operate  more  closely 
with  the  American  exporting  industry-. 

At  best  American  manufacturers  of  machine  tools  will  be 
at  a  disadvantage  with  European  manufacturers  of  like  tools 
in  European  markets  on  account  of  distance.  There  are 
many  tools,  however,  which  the  Europeans  have  left  to 
American  manufacture  for  the  principal  reason  that,  regard- 
less of  the  additional  ocst  due  to  freight  charges,  they  have 
not  thought  it  profitalile  to  make  them.  However,  if  prices 
remain  too  hi.gh  for  very  long,  it  is  going  to  pay  the  European 
to  enlarge  his  line  of  tools,  and  England  particularly  is 
an.xious  to  do  this.  At  the  present  time  purchasers,  because 
of  the  excessive  prices,  are  buying  only  those  American  tools 
they  absolutely  must  liave.  Where  by  any  chance  purchases 
can  be  delayed,  they  are,  witli  the  hope  that  lower  prices  will 
come  later.  Some  even  suggest  that  purchasers  are  waiting 
for  a  low  German  market!  It  really  is  a  serious  question  as 
to  how  long  sentiment  will  stand  up  against  a  depleted 
pocketbook.  It  is  very  necessary  for  American  machine  tool 
manufacturers,  and  other  manufacturers  as  well,  who  really 
want  foreign  business  to  do  their  utmost  in  getting  into  the 
market,  in  facilitating  credits  and  extensions  and  in  bringing 
freight  rates  down  so  that  they  may  compete  on  a  more  even 
basis. 

The  Labor  Situation 

"T"  HE  abolition  of  piece  work  is  a  matter  of  controversy  on 
which  there  are  probalily  almost  as  many  shades  of 
opinion  as  there  are  individuals  interested  in  the  subject. 
But  whatever  opinion  may  be  held,  the  fact  remains  tliat  piece 
work  is  out  of  consideration  for  the  present  and  it  is  obvi- 
ously the  duty  of  everyone  having  to  do  with  railroad  shop 
administration  to  accept  the  situation  and  make  the  Ijest  of  it. 
In  an  article  on  another  page  will  be  found  a  discussion  of 
the  fundamentals  of  wage  payment  which,  while  alistract  in 
its  treatment  of  the  subject,  is  worthy  of  the  most  careful  con- 
sideration. The  principles  therein  set  forth  are,  we  believe, 
correct  and  the  first  step  in  the  solution  of  any  problem  is  an 
understanding  of  its  fundamental  principles. 

The  greatest  difficulty  in  the  application  of  these  principles 
to  any  system  of  wage  payment  lies  in  the  human  problem  of 
arriving  at  a  conmion  understanding  of  what  constitutes  the 
"reasonable  measure  of  skill  and  effort"  which  the  manage- 
ment has  a  right  to  expect,  and  the  "commensurate  rate" 
which  should  be  paid  for  its  exercise.  It  is  precisely  this 
prol^lem  that  underlies  the  greater  part  of  all  our  diffi- 
culties in  securing  a  satisfactory  man-hour  output  and  in 
maintaining  industrial  peace.  Neither  the  piece  work 
system,  the  various  bonus  systems  of  wage  payment,  nor  profit 
sharing  schemes  have  lieen  the  solution  of  this  problem.  None 
of  them  has  removed  the  real  difficulty;  i.  e.,  the  lack  of  a 
common  understanding  by  the  workmen  and  the  manage- 
ment of  what  .service  should  be  rendered  on  the  one  hand  and 
what  should  be  expected  in  return  for  that  service  on  the  other. 

Whatever  scheme  has  been  adopted,  the  basis  on  which  it 
is  administered  has  been  fixed,  more  or  less  justly,  by  one  or 
the  other  of  the  interested  parties,  Ijut  never  to  the  satisfac- 
tion of  both.  This  is  true  whether  it  be  a  bonus  schedule 
fixed  by  the  management  in  a  non-union  shop,  or  an  hourly 
wage  scale  dictated  by  the  workmen  in  a  closed  union  shop. 
In  the  former  case,  whatever  the  general  opinion  as  to  the  jus- 
tice of  the  basis  may  be,  the  opportunity  to  increase  earnings 
by  increased  effort  has  tended  to  satisfy  the  more  .skilled  work- 
men only,  the  primary  cause  of  general  discontent  not  being 
removed.  In  the  latter  ca.-^e  Ijoth  parties  may  agree  on  the 
"commensurate  rate,"  but  the  management  is  seldom  satisfied 
with  the  "measure  of  skill  and  effort"  which  is  exercised  in 
return.      The   two   cases   are   fundamentally   the   same;    in 


neither  have  both  parties  to  the  agreement  had  a  voice  in 
framing  the  platform  on  which  they  must  work  together. 

In  either  case  the  principle  is  despotic,  whether  or  not  it 
results  in  injustice.  Self-respecting  human  beings  can  not 
be  contented  wlien  subjected  to  despotic  control,  even  though 
its  exercise  may  not  result  in  tyranny.  It  is  an  inherent 
characteristic  of  human  nature  to  desire  a  hand  in  the  settle- 
ment of  its  own  destiny. 

A  number  of  experiments  in  what  has  come  to  lie  desig- 
nated as  industrial  democracy  are  now  being  conducted,  no- 
tably in  the  steel  industry,  the  outcome  of  which  it  would  be 
unwise  to  predict.  They  are  all  based  on  the  same  funda- 
mental principle,  namely,  that  the  management  on  one  hand 
and  the  workmen  on  the  other  have  equal  rights  to  a  voice  in 
the  determination  of  the  conditions  under  which  they  must 
work  together.  Whatever  the  results  of  the  detail  plans  which 
have  been  put  in  practice  may  be,  the  principle  on  which  they 
are  founded  is  sound  and  the  experiments  may  well  be 
watched  with  the  keenest  of  interest. 

There  is  nothing  radical  in  this  principle.  It  is  the  basis 
of  all  contracts  and  is  the  only  way  in  which  whole-hearted 
support  of  an  agreement  can  be  secured  from  both  parties  in- 
terested. Terms  virtually  dictated  by  either  party,  no  matter 
how  just  in  themselves,  are  not  conducive  to  the  best  relations 
between  the  parties  during  their  administration.  This  prin- 
ciple does  not  interfere  with  the  right  of  the  management  to 
e.xercise  its  functions.  It  is  still  the  duty  of  the  management 
to  conduct  the  industry,  the  difference  between  the  new  plan 
and  time-honored  methods  being  only  that  it  is  conducted 
according  to  law  established  by  agreement  to  safeguard  the 
interests  of  both  the  management  and  the  workmen,  rather 
than  in  accordance  with  the  unregulated  inclination  of  either 
one  or  the  other  of  the  two  parties,  which  may  or  may  not  be 
tyrannous  in  effect,  Ijut  which  is  despotic  in  principle. 

How  Railroad  Administration  Circulars  Affect 
Car  Repairs 

/^NE  of  the  clauses  in  the  contract  of  the  railroad  com- 
panies with  the  Railroad  Administration  provides  that 
the  equipment  shall  be  returned  at  the  end  of  federal  control 
in  substantiall)'  as  good  condition  as  when  the  roads  were 
taken  over.  At  the  present  time  traffic  is  light  and  cars  are 
available  for  repairs,  yet  apparently  little  effort  is  being  made 
to  improve  the  condition  of  equipment.  The  percentage  of 
bad  order  cars  is  being  reduced,  to  be  sure,  but  a  single  heavy 
repair  car  requires  as  much  work  as  several  light  repair  cars 
and  the  increase  in  the  number  of  heavy  bad  orders  more 
than  offsets  the  decrease  in  the  number  of  lights,  the  net 
result  being  that  there  is  a  deterioration  rather  than  an  im- 
provement in  the  avera,ge  condition  of  equipment. 

At  the  present  time  many  of  the  heavy  bad  order  cars  are 
being  set  on  sidings  instead  of  being  sent  to  the  repair  tracks. 
.\n  accumulation  of  heavy  bad  order  cars  presents  a  serious 
problem  for  the  shop  forces  and  caring  for  light  repairs  to 
the  exclusion  of  the  heavies  can  only  be  justified  as  an  expedi- 
ent for  making  availaljle  the  greatest  possible  number  of  cars 
when  there  is  a  shortage  of  equipment.  No  such  condition 
exists  at  this  lime,  nor  can  the  policy  be  justified  on  other 
grounds.  The  Railroad  Administration  probably  did  not  in- 
tend to  restrict  the  repairing  of  heavy  bad  order  cars ;  the 
present  situation  is  rather  an  incidental  result  of  the  attempt 
to  standardize  repairs  to  freight  er|uipment. 

The  most  drastic  regulations  concerning  car  repairs  are 
found  in  circular  No.  7,  which  prescrilies  standards  for  re- 
|iairs  to  refrigerator  cars.  The  standards  in  themselves  are 
excellent,  but  they  specify  types  of  construction  radically  dif- 
ferent from  those  used  in  the  majority  of  railroad  owned  re- 
frigerator cars.  To  require  cars  to  be  changed  to  conform 
with  the  new  standards  would  necessitate  heavy  expenditures. 
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The  situation  is  further  complicLxted  by  the  provisions  of 
circular  No.  20,  limiting  the  amount  to  be  spent  for  repairs 
or  additions  and  betterments  to  equipment.  If  both  these 
circulars  were  rigidly  enforced  some  roads  would  be  obliged 
to  retire  every  refrigerator  car  they  own  and  the  minimum 
thus  affected  would  probably  be  10  to  20  per  cent. 

A  similar  situation  exists  with  regard  to  circular  No.  S, 
which  will  require  a  large  amount  of  work  or  the  destruction 
of  a  great  many  cars.  It  has  been  estimated  that  circular  No. 
8  applied  in  connection  with  circular  No.  20  would  force  the 
retirement  of  as  high  as  20  per  cent  of  the  cars  on  many 
roads.  The  rules  governing  minor  repairs  are  also  unrea- 
sonable in  some  cases.  For  instance,  to  apply  a  standard 
body  bolster  would  often  necessitate  a  change  in  the  truck 
bolster,  which  in  turn  would  call  for  new  truck  sides.  It 
would  seem  advisable  to  permit  existing  standards  to  be 
maintained  on  the  older  cars  to  avoid  the  unreasonable  heavy 
expense  entailed  under  such  circumstances. 

It  is  not  only  in  conjunction  with  the  standards  for  re- 
pairs that  objections  are  raised  to  circular  No.  20.  The  pro- 
visions of  this  circular  alone  will  require  heavy  expense  for 
remodeling  or  will  force  the  retirement  of  many  cars.  It 
does  not  fit  in  well  with  the  reinforcing  programs  of  the 
majority  of  the  roads.  For  instance,  some  lines  have  equipped 
cars  of  50.000  lb.  capacity  with  steel  center  sills,  thus  mak- 
ing them  fit  for  sendee  in  heavy  trains  and  providing  a  type 
of  equipment  that  fulfills  the  requirements  in  many  classes 
of  service,  yet  the  limit  of  repairs  on  these  cars  is  set  at  $75. 
The  circular  undoulitedh'  errs  in  not  taking  into  account  the 
condition  of  the  individual  car.  The  limit  to  the  amount  that 
can  be  expended  for  repairs  drops  sharplv  when  the  car 
reaches  the  age  of  20  vears,  though  there  is  no  corresponding 
decrease  in  the  actual  value  of  the  car.  The  circular  mieht 
be  iustified  if  freight  cars  had  a  definite  and  uniform  life. 
As  a  matter  of  fact,  extended  investication  has  .shown  that 
in  actual  service  the  phvsical  condition  of  cars  does  not 
deteriorate  bevond  a  certain  point.  The  condition  of  in- 
dividual cars  varies  considerablv,  so  the  amount  of  expense 
that  would  be  iustified  in  repairing  them  would  be  subject 
to  a  corresponding  variation. 

Because  of  the  operation  of  circulars  7,  8  and  20  the  roads 
are  setting  aside  many  cars,  or  are  m,aking  tcmporar>'  repairs. 
Such  practices  will  cause  the  equipment  to  deteriorate  rapidly. 
Freight  cars  are  now  being  relumed  to  the  owning  roads,  and 
as  the  standards  of  the  individual  systems  can  be  followed, 
the  necessity  for  uniform  rep.ur  standards  no  longer  exists. 
Under  these  circumstances  circulars  7.  8  and  20  shovild  be 
revised  in  order  to  facilitate  the  much  needed  improvement 
in  the  condition  of  freight  cars. 

The  Mechanical  Conventions 

THE  mechanical  conventions  will  bo  held  at  Atlantic  City 
this  year,  from  June  18  to  25.  The  meetmgs  last  year 
were  little'  more  than  a  gathering  together  of  representatives 
of  the  various  committees  so  that  the  convention  this  year  is 
really  the  first  one  since  Tune,  1916.  The  three  years  since 
that  'time  have  been  crowded  with  unusual  experiences  for 
the  men  in  the  mechanical  department  of  our  railroads;  never 
has  the  necessity  for  maintaining  the  equipment  in  good  con- 
dition at  all  times  been  so  forcefully  drawn  to  the  attention 
of  the  chief  executives  and  those  in  charge  of  the  operation 
of  the  roads.  Too  often  in  the  past  the  mechanical  depart- 
ment has  lieen  tolerated  as  a  necessary  nuisance.  This  has 
rather  tended  to  discourage  the  mechanical  department  offi- 
cers and  has  hampered  the  development  of  the  department. 

Tlie  time  is  now  ripe  for  the  mechanical  department  to 
assert  itself  and  to  insist  upon  having  adequate  facilities 
and  authority  to  keep  the  locomotives  and  rolling  stock  in 
such  condition  that  they  can  be  operated  to  the  best  advan- 
tage.    The  mechanical  department  must  insist  that  locomo- 


tives be  not  allowed  to  run  when  in  poor  condition  and  that 
the  cars  be  kept  on  the  repair  tracks  if  not  in  condition  to  be 
used.  Will  the  mechanical  department  officers  take  advantage 
of  the  changed  conditions  or  will  they  let  the  opportunity  go 
by  and  allow  the  effect  of  the  lesson  to  be  lost?  It  will  be 
interesting  to  watch  the  conventions  from  that  viewpoint. 

Of  cour.se,  it  is  necessary  to  develop  standards  and  recom- 
mended practices  and  to  spend  a  lot  of  time  in  technical  in- 
vestigations and  analyses.  It  is  true  that  the  mechanical 
department  officers  are  confronted  with  the  most  intricate 
engineering  problems  and  must  give  much  attention  to  them; 
on  the  other  hand,  they  must  not  forget  that  they  are  execu- 
tives and  that  the  large  questions  as  to  organization,  per- 
sonnel, production  and  things  of  that  sort  are  far  more  im- 
portant in  the  interests  of  efficient  and  economical  operation 
than  is  the  technical  detail  work  of  the  department.  It  is 
.strange,  in  studying  the  proceedings  of  the  Master  Car 
Builders'  and  Master  Mechanics'  Associations,  to  see  how 
little  real  attention  has  been  given  to  these  larger  problems. 

Take  the  labor  problem.  There  has  been  too  much  beat- 
ing around  the  hush  and  too  little  straightforward  talking 
in  the  open  on  this  question.  It  is  safe  to  say  that  there  are 
a  great  many  mechanical  department  men  who,  because  of 
this,  are  at  least  a  generation  behind  the  times  in  the  under- 
standing of  the  labor  situation  and  the  best  ways  in  which 
to  secure  real  co-operation  between  the  men  and  the  manage- 
ment. What  better  place  could  there  lie  to  discuss  this  prob- 
lem in  a  big  way  than  at  the  Atlantic  City  conventions? 

Piece  work  has  been  done  away  with  and  there  is  appar- 
ently a  tendency  to  discourage  discussing  it  in  public.  There 
is,  however,  no  more  important  question  demanding  the  solu- 
tion by  the  mechanical  department  than  as  to  the  best  ways 
in  which  to  reorganize  the  departments  which  were  working 
on  a  piece  work  basis  in  order  to  keep  up  their  production 
capacity.  The  problem  can  be  solved  and  if  the  men  now  in 
charge  do  not  tackle  it  in  eame.st,  it  will  be  necessary  to  sup- 
plant them  with  other  men  of  keener  vision.  There  are 
many  men  who,  because  of  experience,  environment  or  nature, 
have  failed  to  realize  the  significance  of  the  change  that  has 
taken  place  in  conditions  in  recent  years.  One  big  thing 
that  can  be  done  at  Atlantic  City  is  for  the  leaders  to  develop 
this  situation  clearly  and  to  encourage  their  brothers  to  tackle 
the  job  with  renewed  energy  and  inspiration. 

Frank  McManamy,  ass'stant  director  of  the  Division  of 
Operation,  has  made  a  splendid  move  in  suggesting  that  the 
superintendents  of  motive  power  instruct  their  representatives 
at  the  convention  to  make  notes  of  those  things  that  particu- 
larly appeal  to  them  and  report  back  in  writing  as  to  the 
practical  things  that  were  brought  to  their  attention  at  the 
meetings,  either  at  the  formal  or  informal  gatherings  or  in 
visiting  the  exhibits.  Mr.  McManamy's  purpose  must  not  be 
misunderstood.  He  is  exceedingly  desirous  that  the  Railroad 
.Administration  should  receive  credit  for  helping  to  make  the 
present  conventions  the  best  and  most  productive  that  have 
ever  been  held.  The  Administration  will  make  a  heavy  in- 
vestment in  sending  the  men  to  the  conventions  and  it  is  de- 
sirous of  getting  the  biggest  possible  returns  for  this  expendi- 
ture. This  is  good  business  and  is  to  be  commended.  The 
fact  that  written  reports  are  to  be  turned  in  does  not  mean, 
however,  that  Mr.  McManamy  or  his  assistants  are  going  to 
check  up  the  individuals  and  criticize  their  observations. 

E.  H.  Walker,  the  president  of  the  Railway  Supply  Manu- 
facturers' As.sociation,  has  been  quick  to  take  advantage  of  a 
real  opportunity  for  co-operation  with  the  Railroad  .Adminis- 
tration; arrangements  have  been  made  whereby  each  railroad 
man  in  attendance  at  the  conventions  will  he  furnished  with 
a  special  and  very  conveniently  arranged  notebook,  which 
promises  to  prove  most  helpful  in  noting  dovm  facts  for 
future  reference  or  for  making  the  above  mentioned  reports. 
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The  New  B.  &  O.  Shops  At  Glenwood 

Longitudinal  Type,  21  Pits;  Crane  Service  in  Erect- 
ing, Machine;    Boiler,  Blacksmith  and  Tank  Shops 


ANEW  lcx:omotive  repair  shop  which,  with  the  new 
equipment  installed,  represents  an  expenditure  of 
more  than  Jl, 700,000,  has  recently  been  completed 
by  the  Westinghouse,  Church,  Kerr  &  Co.,  for  the  Baltimore 
Sc  Ohio  at  Glenwood  (Pittsburgh),  Pa.  The  nature  of  the 
new  shop  laxout  was  largely  controlled  by  the  rigid  limita- 
tions of  space  imposed  by  the  old  shop  site,  most  of  which 
is  included  in  the  new  shop,  as  no  site  for  a  general  relo- 
cation was  available. 

The  old  shop  was  housed  in  a  group  of  buildings  starting 
with  an  old  roundhouse  which  was  used  as  an  erecting  shop, 
adjoining  one  end  of  which  was  the  machine  shop.  The 
blacksmith  shop,  boiler  shop  and  tank  shop  occupied  three 
steel  frame  buildings  with  corrugated  siding  adjoining  the 
end  of  the  machine  shop  in  the  order  named.  Between  the 
boiler  shop  and  tank  shop  was  located  a  transfer  table. 
These  latter  three  buildings  were  practically  all  included 
within  the  site  of  the  new  sliop  and  continued  to  house 
their  respective  shops  until  the  new  structure  was  erected, 
after  which  they  were  torn  down  and  the  equipment  rear- 
ranged in  its  proper  location  in  the  new  building.  The  old 
machine  shop  and  roundhouse  .structures  remain  and  will 
be  used  to  take  care  of  some  of  the  tank  work,  hose  mount- 
ing for  the  car  department,  etc. 

The  new  shop  is  of  the  longitudinal  type,  of  steel  frame, 
brick  curtain  wall  construction  and  has  a  total  length  of 
635  ft.,  with  a  width  of  2.>2  ft.  6  in.  It  is  divided  longi- 
tudinally into  four  bays.  The  monitor  bay,  440  ft.  of  the 
north  end  of  which  is  occupied  by  the  erecting  shop,  is  90 
ft.  wide.  On  the  east  side  of  this  is  a  single  bay  42  ft. 
wide  in  which  is  located  the  tank  shop,  pipe  shop,  tin  shop, 
cab  shop  and  part  of  the  Ijlacksmith  shop.  \Vest  of  the 
monitor  bay  are  two  bays,  Ixjth  of  which  are  principally  oc- 
cupied by  the  machine  shop.  That  adjoining  the  monitor 
bay  is  62  ft.  wide  while  the  outside  bay  is  40  ft.  6  in.  wide. 
With  the  exception  of  120  ft.  at  the  south  end  of  the  ijuild- 
ing,  which  is  oicupied  by  the  storehouse,  the  outside  bay 
contains  a  gallery  floor,  on  which  space  is  provided  for  a 
manufacturing  tool  room,  facilities  for  electric  repairs,  a 
millwright  .'^hoj),  and  the  air  pump,  stoker  and  injector 
repair  shop,  the  apprentice  school  room,  offices  for  the  assis- 
tant shop  superintendent,  the  general  foreman  and  the  super- 
visor of  shop  schedules,   and   toilet   facilities. 

An  unusual   feature  of  the  shop  structure  is  the  store- 


house within  the  main  shop  liuilding,  which  occupies  120 
ft.  of  the  west  bay  at  the  south  end  of  the  building.  It  is 
designed  for  si.\  stories,  five  of  which  have  been  built,  and 
is  of  reinforced  concrete  construction. 

Along  the  entire  length  of  the  west  side  of  the  shop 
building  is  a  platform  50  ft.  wide,  served  by  a  15-ton  half 
gantry  crane  for  about  four-fifths  of  its  length.  Across 
the  south  end  of  the  building  is  a  space  of  the  same  width 
spanned  by  a  15 -ton  bridge  crane,  the  surface  of  which  is  at 
ground  level. 

EQUIPMENT   AND   FACILITIES 
Operating  over  the  entire  length  of  the  monitor  bay  there 
are  one  100-ton  Toledo  liridge  crane,  one   100-ton   Morgan 
bridge  crane  and  four  three-ton  Toledo  traveling  jib  cranes 


One   of   the  Three-Ton  Traveling   Jib   Cranes,   Serving   the    Erecting. 
Boiler   and    Blacksmith    Shop 

operating  under  the  bridge  cranes,  two  on  either  side  of  the 
bay.  The  east  bay  is  equipped  with  a  30-ton  Toledo  bridge 
crane  and  in  the  inside  west  bay  there  is  a  15-ton  Toledo 
Ijridge  crane.  In  tlie  two  west  bays  there  are  a  number  of 
one  and  two-ton  electrically  operated  Yale  hoists  mounted 
on  swinging  jibs,  about  15  of  which  eventually  will  l)c 
employed  when  the  shop  is  fully  equipped.     There  are  two 
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Otis  freight  elevators  used  for  carrying  material  between 
the  machine  shoj)  floor  and  the  balcony,  one  of  which  also 
serves  the  storehouse,  and  an  Otis  automatic  passenger  ele- 
vator serves  the  four  floors  of  the  storehouse  and  the  main 
office  on  the  fiftli  floor. 

In  addition  to  the  equipment  moved  from  the  old  shops, 
the  new  plant  contains  44  new  machine  tools,  practically  an 
entire  new  spring  plant,  a  new  6,(100-lb.  steam  hammer, 
two  new  forging  machines,  an  additional  power  hammer 
and  several  furnaces  in  the  blacksmith  shop,  and  a  new 
flue  cleaner.  Practically  all  of  the  new  machine  tools  have 
individual  motor  drive  and  the  greater  part  of  the  machines 
moved  from  the  old  shop  are  arranged  for  group  drive. 
Many  of  the  larger  machines  from  the  old  shop  were  already 
individually  motor  driven. 

There  are  two  electric  welding  sets  in  the  shop,  one 
of  which  is  illustrated.  Both  of  the  sets  are  Westinghouse 
constant  voltage  type  welding  machines;  one  has  sufficient 
capacity  for  eight  operators,  while  the  other  has  capacity 
for  five.     Along  each  side  of  the  monitor  bay  there  are  12 


row  has  deep  bowl  reflectors.     In  the  south  end  of  the  east 
bay  the  center  row  of  lights  is  eliminated. 

The  inside  west  bay  is  lighted  in  the  same  manner  as 
the  north   end  of  the  east  bay,  except  that  the  lights  are 


New  Tools  1 

2  30-iii.    vertical    turret   lathes. 

1  84-in.    boring   mill. 

1  44-in.    boring    mill. 

I  r>.    H.   rod  boring  machine. 

1  slab    miller. 

I  4J-ir..    vertical  miller. 

1  Keyseat  miller. 

1  20-in.    slottcr. 

1  24-in.  slotter. 

2  28-in.    crank  shapers. 
2  24-in.   crank   planers. 
1  16-in.   by  8-ft.   eng.   lathe. 
J  18-in.    by    10-ft.    eng.    lathes. 
1  18-in.    by    10-ft.    portable   lathes. 
1  20-in.    by    10-ft.    eng.    lathe. 
1  l\-\n.   by    10-ft.   eng.    lathe. 
1  26-in.    by    10-ft.    eng.    lathe. 


NSTALLED    AT    GlENWOOD 

1  26-in.  by    12-ft.   eng.   lathe. 

1  30-in.   by    12-ft.    eng.   lathe. 

2  27-in.    by    14-ft.    axle    lathes- 

1  I^.   H.  center  drive  axle  lathe. 

1  3-fl.   radial  drill. 

1  4-ft.    radial    drill. 

4  5-ft.    radial  drills. 

3  20-in.    drill   presses. 
I  36.in.    drill    press. 

1  12-in.  by  36-in.    plain   grinder. 

6  emery  wheels. 

1  100-ton  hydraidic  press. 

1  6,000-Ib.    steam    hammer. 

1  30O-lb.    power    hammer. 

1  1  J/^-in.    forging    machine. 

1  3-in.    forging    machine. 

I  6-in.   pipe  cut.   and  th'd  machine. 


placed  on  22-ft.  centers.     Under  the  gallery  there  are  four 
rows  of  200-watt  incandescent  lamps  in  deep  bowl  reflec- 
tors 15  ft.  apart,  with  the  same  lighting  in  the  gallery. 
The  existing  power  plant  ha?  insufficient  capacity  for  the 


The   Erecting   Shop.   Lool<ing   Toward   the  South    End   of  the    Monitor  Bay 


welding  outlet  boxes,  making  a  total  of  24  welding  outlets. 
Near  the  ends  of  the  bay  on  each  side  there  are  transfer 
panels  from  which  either  welding  machine  may  be  con- 
nected to  any  welding  outlet.  Oxy-acetylene  tank  outfits 
mounted  on  trucks   are  used   for  cutting. 

Good  general  lighting  is  provided  for  the  entire  shop 
and  individual  lights  for  separate  machines  have  been  dis- 
pensed with  insofar  as  possible.  The  monitor  bay  is  pro- 
vided with  four  rows  of  700-watt  incandescent  lights  placed 
22  ft.  apart.  The  lights  in  the  two  center  rows  are  fitted 
with  deep  bowl  reflectors,  while  those  in  the  outside  rows 
are  fitted  with  angle  reflectors.  All  of  the  lights  are  placed 
above   the  cranes. 

The  nortli  end  of  the  east  bay  is  provided  with  three  rows 
of  400-watt  incandescent  lamps  placed  on  36-ft.  centers. 
The  two  outside  rows  have  angle  reflectors  and  the  center 


oj)eration  of  the  new  shop  and  during  the  day  power  is 
brought  from  the  Duquesne  Power  &  Light  Company.  The 
night  load  is  handled  by  the  railroad  power  plant.  This 
plant  has  been  equipped  with  extra  transfonner  capacity 
and  rotary  converters  and  during  the  day  it  is  operated  as 
a  sub-station  to  transform  the  power  to  the  various  kinds 
needed  in  the  shop.  The  lighting  circuits  use  110-volt 
single-[)hase  alternating  current,  440-volt  three-phase  alter- 
nating current  is  required  for  machine  tool  and  elevator 
motors  and  230-volt  direct  current  power  is  used  for  crane 
motors  and  some  of  the  machine  tool  motors. 

All  of  the  circuits  are  carried  from  the  power  plant  to 
the  shop  by  lead  covered  cables  in  fibre  ducts  under  ground. 
The  lighting  feeders  are  brought  up  through  the  floor  to 
the  various  lighting  distributing  panels,  from  w'hich  the 
lighting  circuits  are  controlled.     Each  switch  controls  either 
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three  700-watt,  four  400-\vatt  or  six  200-watt  lighting  units. 
The  main  power  circuits  rise  from  the  floor  through  circuit 
breakers  and  cut-outs,  just  aljove  the  floor,  to  the  power 
feeders,  which  are  run  open  just  under  the  roof  of  the  east 
bay  and  tlie  inside  west  Ijay  for  the  entire  length  of  the 
shop.  Branches  to  individual  motors  or  group  motors  are 
carried  down  the  pillars  from  the  feeders.  Just  before 
reaching  tlie  floor  these  brandies  enter  a  totally  enclosed 
circuit  lireaker  and  cut-out,  from  which  they  go  through 
a  I)ranch  cut-out  and  thence  under  the  floor  to  the  motors. 


Each  branch  from  the  feeders  is  divided  to  supply  from 
one  to  three  motors.  All  wiring  in  the  shop  with  the  excep- 
tion of  tlie  feeders  is  rubber  covered  and  is  all  in  rigid 
metal   conduit. 

Along  with  the  rest  of  the  electrical  equipment,  the  shop 
is  fitted  with  an  electric  time  clock  system.  There  are  16 
branch  clocks  located  at  various  points  in  the  shop  and  one 
master  clock  located  on  the  south  wall  of  the  balcony. 

The  building  is  heated  by  hot  air,  the  system  consisting  of 
two  200-in.,  direct  engine  driven  fans.     The  plant  is  a  so- 
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called  twin  system  with  one  fan  for  each  end  of  the  building. 
Before  passing  through  the  fan  the  air  is  heated  by  71 -in. 
Ventostacks,  placed  two  tiers  high  and  six  stacks  wide.  The 
fans  discharge  into  concrete  heating  ducts,  forcing  the  air 
to  outlet  boxes  at  the  columns  and  along  the  sides  of  the 
building.    Each  fan  supplies  heat  for  half  of  the  building. 

ERECTING     SHOP 

The  erecting  shop  in  the  monitor  bay,  is  440  ft.  long  by 
90   ft.   wide  from  center  to  center  of  columns.     It  is  pro- 


vided with  three  longitudinal  tracks,  all  of  which  are  served 
by  the  two  100-ton  cranes,  while  the  outside  tracks  in 
addition  have  the  service  of  two  three-ton  traveling  jib 
cranes  each.  These  cranes  have  a  working  range  extending 
across  the  outside  tracks  to  a  line  about  eight  feet  inside  of 
the  inner  rail  in  each  case.  The  three  tracks  provide  room 
for  21  working  pits. 

Space  equivalent  to  about  two  pits  on  the  east  track  is 
reserved  for  stripping  as  engines  enter  the  shop.  About  the 
same  amount  of  space  on  the  middle  track  is  reserved  for 
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wheeling  and  coupling  up  tenders  on  completed  locomo- 
tives. At  the  present  time  approximiitely  two  working  pits 
at  the  north  end  of  tlie  west  track  are  u.sed  for  wheel 
storage,  but  eventually  one  of  these  pits  will  be  released  by 
providing  wheel  storage  outside  the  shop,  only  enough 
space  being  reserved  on  this  track  to  take  care  of  one  set 
of  wheels  at  a  time. 

As  far  as  possible  light  repairs  are  taken  care  of  on  the 
east  track,  while  the  heavy  repairs  occupy  the  middle  and 
west  tracks. 

As  an  engine  enters  the  shop  it  is  stripped  and  unwhceled 
on  the  north  end  of  the  east  track,  tlien  being  moved  by 
the  100-ton  cranes,  one  at  each  end,  to  a  vacant  pit  on  one 
of  the  three  tracks.  The  locomotives  as  they  are  completed 
ready  for  wheeling  are  moved  by  the  cranes  to  the  north 
end  of  the  middle  track  to  be  wheeled  and  when  this  opera- 
tion is  completed  are  replaced  on  their  respective  pits, 
where  the  erecting  is  finished,  the  valves  set  and  the  loco- 
motive completed  ready  to  leave  the  shop.  It  is  then 
moved  back  to  the  north  end  of  the  middle  track  where  tlie 
tank  is  coupled  on  and  the  engine  then  removed  from  the 
shop. 

The  three-ton  jib  cranes  are  used  for  handling  light  ma- 


and  dirt  cars  are  moved  into  the  building  on  the  stripping 
track  and  the  boxes  dumped  into  them  l)y  one  of  the  cranes, 
the  cars  being  removed  before  morning. 

MACHINE    SHOI 

The  machine  shop  occupies  both  west  bays,  from  the 
north  end  of  the  shop  440  ft.  to  the  spring  shop  in  the  inside 
bay,  and  260  ft.  to  the  serving  tool  room  in  the  outside 
bay.  The  heavier  work  is  handled  in  the  inside  bay,  which 
is  served   by   a   15-ton   traveling  crane. 

The  wheel  work  is  grouped  in  the  north  end  of  the 
building,  driving  wheels  under  the  crane  and  car  wheels 
under  the  gallery.  The  driving  wheel  and  journal  lathes 
are  located  so  that  the  greater  part  of  the  work  moves  con- 
tinuously in  one  direction.  From  the  storage  on  the  west 
track  in  the  erecting  shop  the  wheels  are  either  moved  by 
the  crane  to  a  cross  track  just  north  of  the  wheel  lathe,  or 
moved  outside  the  building  and  brought  in  tlie  machine 
shop  on  a  track  which  is  located  in  front  of  the  machines 
and  extends  inside  the  shop  to  the  cross  track  on  which  the 
finished  wheels  are  moved  over  to  the  erecting  shop.  The 
equipment  now  includes  one  90-in.  wheel  lathe  and  a  78-in. 
journal    lathe.      Eventually,    however,    another    wheel    lathe 


Looking    North    in   the    Heavy    Machine   Tool    Bay   Showing   the    Day  Lighting   and   the   Location   of  the   Electric   Lights 


terial  and  stripping  and  erecting  the  light  parts  of  loco- 
motives on  the  two  outside  tracks,  thus  greatly  facilitating 
operations  on  these  tracks  and  relieving  the  large  cranes 
of  a  considerable  amount  of  light  work. 

Another  feature  which  facilitates  the  erecting  shop  work 
is  the  provision  of  two  portable  direct  motor  driven,  18-in. 
lathes,  one  in  each  erecting  shop  aisle.  These  are  used 
on  frame  bolt  work  and  may  be  moved  to  any  engine  in  the 
shop  w-here  a  heavy  run  of  frame  bolts  is  required. 

All  scrap  material  and  refuse  originating  in  the  erecting 
shop  is  collected  in  open  side  steel  boxes  placed  on  the  floor 
near  the  north  end  of  the  building.     During  the  night  scrap 


will  be  installed  and  a  tire  furnace  will  be  placed  just 
inside  the  north  wall  of  the  shop.  New  driving  axles  are 
handled  just  south  of  the  wheel  group,  the  equipment  in- 
cluding an  axle  lathe  and  a  keyway  miller.  New  tires 
and  wheel  centers  are  bored  and  turned  on  two  boring  mills 
[jlaced  on  the  outside  of  the  heavy  machine  bay  just  south 
of  the  driving  wheel  press. 

The  car  wheel  group  in  the  northwest  corner  of  the  shop 
has  access  to  the  platform  on  the  west  side  of  the  building 
by  two  tracks  which  enter  the  side  of  the  building  and 
extend  entirely  across  the  platform.  The  gantry  crane  is 
available   for  handling  the  wheels   to   and   from  the   cars. 
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Axle  and  wheel  storage  occupy  the  platform  adjoining  these 
two  tracks. 

All  driving  box  work  is  handled  by  one  group  of  ma- 
chines and  facilities  so  arranged  that  the  movement  of  the 
boxes  from  the  time  the  first  machine  operation  is  started 


Driving   Wheel   Section   of   the    Machine   Shop   Showing   the    Route   of 
Wheels  from   and  to  the   Erecting   Shop 

until  they  are  refitted  with  the  cellars  complete,  ready  for 
the  journals,  is  continuous  with  no  back  handling. 

It  is  the  practice  of  the  Baltimore  S;  Ohio  to  use  brass 


are  pressed  out  and  then  holes  are  drilled  in  tlie  hub  face 
of  the  box  to  hold  the  new  liner  on.  These  holes  are  drilled 
at  different  angles  from  the  vertical  in  order  to  clinch  the 
brass  and  this  work  is  done  on  a  radial  drill,  the  box  rest- 
ing on  a  special  jig  which  may  be  tilted  from  side  to  side 
to  change  the  angles  of  the  holes.  New  brasses  are  turned 
on  a  36-in.  boring  mill  and  the  corners  fitted  on  a  28-in. 
shaper  ready  to  press  in  the  boxes.  This  shaper  is  also 
used  to  finish  new  axle  keys,  crank  arm  keys  and  eccen- 
tric keys. 

The  boxes  and  brasses  are  then  moved  to  the  press,  from 
which  they  go  to  the  brass  furnace,  which  is  placed  under 
a  hood  opening  through  the  side  of  the  building,  where  the 
shoe  and  wedge  faces  and  hub  plate  liners  are  cast  on. 
The  shoe  and  wedge  faces  are  then  surfaced  on  one  of  the 
two  planers  included  in  the  driving  box  group.  A  24-in. 
crank  planer  takes  care  of  cellar  work  and  some  of  the 
driving  box  work,  while  the  other  planer,  which  has  a 
I5-ft.  table,  is  also  used  on  new  shoes  and  wedges. 

The  boxes  then  go  to  a  radial  drill,  where  the  holes  for  the 
crown  bearing  plugs  are  drilled,  and  the  crown  bearings 
are  then  bored  on  a  44-in.  boring  mill.  The  boxes  are 
fitted  up  on  the  floor  just  in  front  of  this  machine,  ready 
to  be  moved  to  the  erecting  shop. 

This  group  of  machines  occupies  a  space  less  than  SO 
ft.  square  and  the  whole  series  of  operations,  including  the 
fitting  up  on  the  floor,  employs  about  ten  men  for  from  two 
to  three  sets  of  boxes  a  day. 

The  piston  and  crosshead  work  are  grouped  together  in 
the  outside  bay  just  south  of  the  driving  box  work  and  the 
tools  and  facilities  are  arranged  so  that  all  fitting  of  the 
two  parts  is  handled  with   as  little  movement  a?  possible. 

Crank  pins  and  rods  occupy  the  space  in  the  inside  bay 
adjoining  the  piston  and  crosshead  groups.  New  main 
and  side  rod  work  is  handled  by  a  group  of  machines  on 
the  side  adjoining  the  erecting  shop.  These  include  a  slab 
miller,  a  vertical  miller,  a  five-foot  radial  drill,  a  slotter  and 
a  planer.  The  largest  part  of  the  machining  on  new  rods 
is  taken  care  of  on  the  slab  and  vertical  millers.     The  slab 


Part  of  the   Wheel  Shop  Group 


hub  plates  and  shoe  and  wedge  faces,  both  of  which  are  cast 
on  the  box.  As  the  boxes  come  from  the  engines  the  hub 
plates  are  first  stripped  off  on  a  vertical  turret  lathe,  which 
also  bores  main  rod  brasses  and  rod  bushings.     The  brasses 


miller  channels  and  finishes  the  sides  throughout,  and 
finishes  the  edges  of  the  rod  bodies,  and  the  vertical  miller 
is  used  to  finish  the  edges  of  the  stubs.  The  slotter  is  used 
partly  on  rod  work,  for  main  rod  straps,  and  also  finishes 
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the  crown  brass  fit  on  new  driving  bo.\es.  Not  included  in 
this  group  of  machines,  but  located  just  across  the  longi- 
tudinal runway  down  the  center  of  the  bay,  is  a  duplex 
boring  machine.  This  machine  is  principally  used  on  side 
rod  work. 

The  spring  and  brake  rigging  work,  rockers,  guides,  etc., 
and  motion  work  groups  adjoin  the  erecting  shop  south 
of  the  rod  group,  in  the  order  named.  Beyond  these  groups 
are  the  tools  for  handling  miscellaneous  heavy  w'ork  and  a 
numljer  of  machines,  including  two  turret  lathes,  for  hand- 
ling bolt  work.  A  portion  of  the  outside  bay  opposite  these 
groups  is  occupied  by  the  serving  tool  room,  which  com- 


The    Heavy    Fcrging    Machines    in    the    Blacksmith    Shop;    Lool<lng 
Toward   the    Monitor   Bay 

Tiiunicates  with  the  manufacturing  tool  room  in  the  gallery 
by  means  of  a  dumbwaiter.  Adjoining  the  tool  room  are 
the  fan  rooms  for  the  heating  system  and  the  toilet  and  wash 
room  facilities,  which  include  a  group  of  12  shower  baths. 

THE    BOILER    SHOP 

The   l)oiler   shop   adjoins   the   end   of   the   erecting   shop 


located  west  of  the  monitor  bay,  leaving  a  practically  clear 
floor  space  in  the  latter. 

THE    BLACKSMITH    SHOP 

The  blacksmith  shop  is  one  of  the  most  interesting 
de|)artments  in  the  plant.  In  addition  to  the  usual  run 
of  light  and  heavy  forgings,  bolts,  etc.,  this  department  in- 
cludes a  highly  developed  spring  shop  and  also  has  juris- 
diction over  flue  repairs.  This  shop  handles  all  locomotive 
and  car  foigings  for  the  Glenwood  shops,  as  well  as  a 
numlier  of  forgings  for  other  points  on  the  system,  and 
repairs  four  or  five  sets  of  flues  per  month  for  outside  points 
m  addition  to  those  required  for  the  engines  in  the  local 
shop.  It  occupies  the  entire  south  end  of  the  building  with 
the  exception  of  the  corner  occupied  by  the  storehouse. 
Adjoining  the  boiler  shop  it  is  110  ft.  wide  and  it  has 
additional  space  in  the  two  side  bays,  the  flue  shop  occu- 
pying loO  ft.  of  the  east  bay  and  the  spring  shop  about 
80  ft.  under  the  gallery. 

The  equipment  of  the  blacksmith  shop  consists  of  five 
steam  hammers,  three  power  hammers,  four  bolt  thread- 
ing machines,  six  forging  machines  and  two  bulldozers,  and 
also  includes  a  26-in.  turret  lathe,  with  provision  for  the 
installation  of  another  similar  machine.  This  machine  is 
used  on  crosshead  pins,  crank  pin  collars,  knuckle  pins, 
driver  brake  hanger  posts,  etc.  These  parts  are  rough 
turned  for  stock  and  are  used  for  distribution  to  outside 
points,  as  well  as  at  the  Glenwood  shops.  The  bulldozers, 
which  are  located  on  the  east  side  of  the  shop,  form  a 
miscellaneous  list  of  car  forgings,  which  may  be  loaded 
directly  into  cars  for  removal  from  the  shop  on  a  track 
extending  into  the  south  end  of  the  east  bay. 

With  the  e.xception  of  the  2,000-lb.  steam  hanmier,  which 
is  located  in  the  adjoining  west  bay,  the  hammers  are  all 
placed  in  the  monitor  bay  with  ample  floor  space  for  hand- 
ling large  and  heavy  material.  This  part  of  the  shop  has 
the  service  of  the  100-ton  cranes  and  the  traveling  jib 
cranes.      The    lighter    hammers    are    placed    adjoining    the 


One  of  the  Two  Electric  V\/eldlng  Sets.  Serving  Outlets  Conveniently  Located  at  Various  Points  in  the   Building 

in   the  monitor   bay   and    also   occupies   the   space   in   the  fires  while  the  3,000-lb.  and  6,000-lb.  steam  hammers  are 

inside  west   bay   adjoining  the  end   of  the   machine   shop,  served  by   furnaces. 

It  extends  from  the  south  end  of  the  erecting  shop  to  the  The   flue   shop    is   laid   out   with   a   view   to   continuous 

blacksmith  shop,  a  distance  of  88  ft.  longitudinally  of  the  movement  of  the  tubes  from  the  time  they  leave  the  rattler 

building.  until  they  are  ready  for  reapplication.     They  are  taken  into 

With  the  exception  of  the  bending  rolls,  the  tools  are  all  the  flue  shop  at  the  end  of  the  erecting  shop,  where  they 


June,  1919 


RAILWAY     MECHANICAL     ENGINEER 


295 


are  placed  in  a  pit  type  water  cleaner.  Adjoining  the 
cleaner  in  the  order  named  are  located  the  flue  cutter,  the 
safe  end  furnace  and  welding  machine,  the  cutter  for  trim- 
ming the  tube  sheet  ends  and  the  expander.  From  the 
expander  the  tubes  go  to  the  hydraulic  tester,  thence  Ijeing 
removed  from  the  shop.  They  are  handled  in  and  out  of 
the  flue  shop  by  means  of  slings  and  the  erecting  shop 
cranes. 

Superheater  flues  are  handled  separately.  The  furnace 
and  welder  which  are  provided  for  this  work  are  located  next 
to  the  power  hammer  group  and  are  so  arranged  that 
there  is  room  to  handle  the  tubes  between  the  bulldozer 
furnace   and   the   turret    lathe,   longitudinally   of   the   shop. 


Looking    South    in    tine    East    Bay    at    the    Flue    Shop 

The  welder  is  used  both  for  welding  safe  ends  and  cutting 
off  the  ends  of  the  tubes.  It  is  of  the  roller  type  and  is 
converted  from  a  welding  machine  to  a  flue  cutter  by  re- 
moving the  welding  rolls  and  then  replacing  them  with 
shear  disks. 

The  spring  shop  ecjuipment  is  practically  all  new  and 
when  fully  installed  will  provide  excellent  facilities  for 
this  class  of  work.  The  equipment  includes  a  hydraulic 
stripping  machine,  a  hydraulic  spring  testing  machine,  a 
triple  pressure  assembling  and  banding  machine,  a  forming 
table  and  a  nibbing  machine.  A  jiunch  and  shear  ad- 
joining a  rack  for  storing  spring  stock,  a  paint  tank  for 
dipping  the  completed  springs  and  a  steam  dryer  complete 
the  working  equipment.  The  stripping  machine,  testing 
machine  and  banding  machine  are  hydraulically  operated 
and  are  served  by  a  hydraulic  pump  and  10-in.  by  10-ft. 
accumulator.  The  furnaces  for  the  fitting  machine  and  for 
drawing  the  temper  on  the  plates  each  will  be  equipped 
witli  a  pyrometer  temperature  recording  set. 

As  springs  are  received  from  the  erecting  shop,  they  go 
to  the  tester.  If  the  test  indicates  that  the  spring  is  in 
■good  condition  it  is  returned  to  service.  Should  a  broken 
plate  show  up,  the  spring  is  passed  to  the  stripper  where 
the  band  is  removed  and  the  broken  plate  and  band  replaced 
at    the   assembling   and    banding   machine. 

Where  the  spring  needs  renewing,  it  goes  from  the  strip- 
per to  the  punch  and  shear,  where  stock  for  new  plates  is 
cut.  This  goes  to  the  nibbing  furnace  and  nibbing  ma- 
chine. From  the  nilibing  macliine  the  plates  go  to  the 
furnace  adjoining  the  forming  table  to  be  heated  for  form- 
ing. Adjoining  the  forming  macliine  is  an  oil  bath  in  which 
the  plates  are  cooled  and  "hardened  after  being  formed. 
They  are  then  taken  to  tTie  temper  drawing  furnace  and 
■fhence  pass  to  the  assembling  and  banding  machine.  When 
completed  each  spring  is  tested  and  then  painted. 

The  completed  springs  are  placed  in  store  stock,  the 
engine  from  which  they  are  removed  is  credited  with  scrap 


and  new  springs  charged  out  to  replace  those  removed.  When 
only  testing  is  required  the  work  is  charged  directly  to  the 
engine  and  the  springs  replaced  in  service. 

CAB,    JACKET   AND    PIPE    WORK 

Just  north  of  the  flue  shop,  about  60  ft.  of  the  east  bay 
is  provided  for  making  cab  repairs.  The  tin  shop,  which 
is  largely  devoted  to  jacket  work  occupies  50  ft.  north  of 
the  cab  work  and  the  next  70  ft.  is  occupied  by  the  pipe 
shop  facilities.  Floor  space  for  taking  care  of  su|)erheater 
pipes  and  welding  occupies  30  ft.  north  of  the  pipe  shop. 

TANK  SHOP 

The  tank  shop  is  located  at  the  north  end  of  the  east  bay, 
of  which  it  occupies  about  175  ft.  This  shop  is  served  by 
one  track  which  enters  the  north  end  of  the  building  and 
extends  down  the  center  of  the  bay  about  130  ft.  It  is 
served  by  the  30-ton  traveling  crane  which  handles  the  tanks 
to  and  from  the  frames  and  removes  the  trucks  from  the 
track,  placing  them  on  the  floor  alongside  the  track. 

The  location  of  this  shop  at  the  north  end  of  the  Ijuilding, 
where  locomotives  enter  and  leave  the  shop,  reduces  the 
amount  of  movement  in  placing  and  removing  tenders  in 
this  shop.  It  places  the  shop  entirely  out  of  direct  com- 
munication with  the  Ixjiler  shop.  For  the  handling  of  such 
new  material  as  is  required,  however,  tlie  two  shops  are 
connected  by  crane  service. 

THE  GALLERY 

On  the  gallery  floor  adjoining  the  storehouse  is  located 
the  millwright   and   electrical   repair  shop,   which   occupies 


A   View   of  the   Tender   Shop 

about  100  ft.  Adjoining  this  shop  are  toilet  facilities  for 
men  and  women  and  a  woman's  rest  room,  the  manufac- 
turing tool  room  and  offices  for  the  assistant  superintendent 
of  shops  and  general  foreman,  the  supervisor  of  shop 
schedules  and  other  shop  foremen.  Room  is  also  provided 
for  the  apprentice  school.  The  air  pump,  lubricator,  in- 
jector, stoker  and  gage  repairs  occupy  about  130  ft.  at  the 
north  end  of  tlie  Ixilcony. 

Two  landing  platforms  project  out  from  the  balcony  over 
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the  heavy  machine  shop  bay,  where  they  are  served  by  the 
IS-ton  crane.  One  is  opposite  the  millwright  and  electrical 
repair  shop  and  the  other  near  the  specialty  repair  shop. 
Two  elevators  are  also  provided,  one  at  the  north  end  of  the 
storehouse  which  it  also  serves,  and  the  other  at  the  north 
end  of  the  manufacturing  tool  room. 

STOREHOUSE 

Tlie  storehouse,  which  occupies  the  southwest  corner  of 
tlie  building  is  120  ft.  long  and  about  40  ft.  wide.  The 
fifth  or  top  floor  is  occupied  by  the  offices  of  the  superin- 
tendent of  shops  and  the  local  storekeeper.  The  four  lower 
floors  are  devoted  to  storehouse  stock.  The  fourth  floor  is 
given  over  to  bulk  storage  while  the  third  floor,  which  opens 
directly  onto  the  gallery,  contains  the  stock  of  material  for 
air  pumps,  injectors,  etc.,  which  is  disbursed  directly  on 
this  floor.  The  second  floor  contains  transportation  depart- 
ment material  while  the  ground  floor  is  given  over  to 
mechanical  department  stock. 

A  storage  platform  extends  along  the  entire  west  side  of 
the  shop  building  and  is  served  by  a  half  gantry  crane  of 
15  tons  capacity,  for  all  but  about  140  ft.  of  its  length. 
Track  clearance  at  the  end  of  the  building  made  it  impos- 
sible to  extend  the  crane  service  to  the  end  of  the  building. 
This  platform  is  used  largely  for  storing  castings  and  driv- 
ing wheel  tires,  the  bridge  of  the  crane  being  arranged  to 
extend  over  the  adjoining  track  to  permit  of  handling  ma- 
terial to  and  from  cars. 

This  platform  contains  two  lye  vats  and  a  drain  table. 
The  parts  to  be  cleaned  are  handled  to  and  from  the  shop  on 
trucks,  it  being  the  plan  eventually  to  provide  electric  trucks 
for  this  service  and  for  handling  material  into  and  about 
the  shop. 

Under  the  craneway  at  the  south  end  of  the  building 
arrangements  will  be  made  for  the  storage  of  bar  iron  and 
steel  stock. 

NEW    SHOP   ORGANIZED    WITHOUT   LOSS   OF    OUTPUT 

During  the  construction  of  the  new  shop  the  organization 
at  Glenwood  has  been  severely  handicapped.  Conditions 
demanded  that  locomotive  repairs  continue  and  an  output 
consistent  with  the  old  shop  facilities  was  aimed  at  during 
the  transition  period  in  which  machine  tools  were  being 
moved  from  their  locations  in  the  old  shop  to  the  positions 
■which  they  now  occupy  in  the  new  shop.  This  has  sub- 
stantially been  accomplished,  the  work  gradually  being  con- 
centrated in  the  new  shop  as  the  completion  of  facilities  and 
the  placing  of  machines  would  permit. 

The  construction  of  the  new  shop  at  Glenwood  is  part  of 
a  general  plan  to  relieve  the  serious  shortage  of  back  shop 
facilities  on  the  Baltimore  &  Ohio,  which  also  includes  a 
similar  but  smaller  shop  at  Cumberland,  Md.  Prior  to  the 
construction  of  these  two  shops  the  main  shop  at  Mt.  Clare, 
Baltimore,  Md.,  was  practically  the  only  plant  capable  of 
taking  care  of  heavy  repairs  on  the  road  and  for  some  time 
it  has  been  the  practice  of  the  road  to  contract  with  the 
Baldwin  Locomotive  Works  for  the  handling  of  some  of  its 
heavy  repair  work. 

Each  of  the  new  shops  has  a  monthly  output  capacity  in 
excess  of  any  of  the  old  shops  on  the  system.  Prior  to  the 
erection  of  the  new  shop  the  output  at  Glenwood  was  about 
27  engines  per  month.  The  new  shop,  with  space  for 
handling  20  or  21  locomotives  at  one  time,  is  expected  to 
have  a  monthly  output,  when  all  the  facilities  are  com- 
pleted and  the  organization  fully  developed,  of  about  60 
locomotives  per  month.  These  will  include  some  heavy  run- 
ning repairs  as  well  as  the  classified  repairs  for  which  the 
shop  is  designed.  The  output  of  classified  repairs  will  prob- 
ably run  from  45  to  50  locomotives  per  month  and  under 
maximum  output  conditions  the  shop  will  employ  a  force  of 
approximately   1,200  men. 


NEW  SECTION  OF  AMERICAN  RAILROAD 
ASSOCIATION 

The  Executive  Committee  of  the  American  Railroad  Asso- 
ciation has  created  an  additional  section,  to  be  known  as 
Section  VI,  to  consider  and  report  upon  all  questions  affect- 
ing the  purchasing,  selling,  storing  and  distribution  of 
materials  and  supplies,  and  kindred  subjects;  and  the 
section  will  include  the  former  activities  of  the  Railway 
Storekeepers'  Association.  In  this  section  the  representa- 
tives of  the  railroads  will  be  officers  of  the  purchasing  and 
stores  department. 

J.  E.  Fairbanks,  general  secretary  of  the  association,  in 
circular  No.  1949,  has  issued  a  tentative  code  of  rules  of 
order  for  the  section,  as  approved  by  the  executive  committee. 
These  rules,  in  principle  and  very  largely  in  detail,  are  like 
those  which  have  been  adopted  for  the  other  sections  of 
the  association.  The  membership  is  divided  into  three 
classes,  representative,  affiliated  and  life.  The  present  hon- 
orary members  of  the  Railway  Storekeepers'  Association  are 
to  be  continued  as  life  members  of  section  VI  of  the  Ameri- 
can Railroad  Association. 

The  section  is  to  be  managed  by  a  general  committee  of 
16  elected  memljers,  and,  in  addition,  during  the  period  of 
federal  control,  of  three  representatives  of  the  United  States 
Railroad  Administration,  to  be  designated  by  the  director  of 
the  Division  of  Purchases.  The  elected  members  must  be 
divided  equally  between  the  purchasing  departments  and  the 
stores  departments;  and  during  the  period  of  federal  control 
there  must  be  two  from  each  federal  region,  and  two  from 
Canadian  railroads.  The  regular  meeting  of  the  section  is 
to  be  held  in  May  of  each  year,  and  at  that  meeting  officers 
are  to  be  elected. 

The  first  general  committee,  which  has  been  appointed  by 
the  executive  committee,  will  organize  the  section  and  will 
serve  until  a  regular  election  is  held.  This  committee  con- 
sists of  the  following : 

H.   S,   Burr   (Chairman),  superintendent  of  stores,  Erie  Railroad. 
E.  J.  Roth,  manager.  Stores  Section,  Division  of  Purchases,  United  States 
Raihoad  Administration. 

S.  Porcher,  assistant  director.  Division  of  Purchases.  U.  S.  R.  A. 

G.  G.  Ycomans,  assistant  director,  Division  of  Purchases,  U.  S.  R.  A. 

A.   W.   Munster,   purchasing  acent,   Boston  &  Maine. 

W.  G.  Phelps,  purchasing  agent,  Pennsylvania  Lines  West  of  Pittsburgh, 

E.  W.  Thornley,  supervisor  stores,   Allegheny  Region.   U.  S.   R.   A. 
n.   T.   .Tellison,  purchasing  agent,    Chesapeake  &   Ohio. 

J.  P.  Murphy,  general  storekeeper,  New  York  Central   (West). 

H.   C.    Pcarce,  general   purchasing  agent.   Seaboard   Air   Line. 

H.  H.  Laughton,  staff  officer.  Materials  and  Supplies,   Southern. 

G.  E.  Scott,  purchasing  agent,  Missouri,  Kansas  &  Texas. 

W.   A.  Hopkins,   supervisor  of  stores.   Southwestern    Region,   U.    S.    R.   A. 

F.  D.  Reed,  purchasing  agent,  Chicago,  Rock  Island  &  Pacific. 
H.  E.  Ray,  general  storekeeper,  Atchison.  Topeka  &  Santa  Fe. 
F.  A.   Bushnell,  purchasing  agent.  Great  Northern. 

J.  E.  Mahaney,  supervisor  of  stores.  Northwestern   Region,  U.  S.  R.  A. 
E.  N.   Bender,  general  purchasing  agent,  Canadian  Pacific. 
E.  J.  McVeigh,  general  storekeeper.  Grand  Trunk. 

A  meeting  of  the  general  committee  was  held  on  May  16 
for  the  purpose  of  electing  officers.  H.  S.  Burr,  formerly 
president  of  the  Railway  Storekeepers'  Association,  was 
elected  chairman  of  the  Section.  E.  J.  Roth,  formerly  vice- 
president  of  the  Storekeepers'  Association,  was  elected  vice- 
chairman  of  the  Section,  and  J.  P.  Murphy,  former  secretary 
of  the  old  association,  was  elected  secretary  for  Section  VI. 
Sixteen  committees  were  organized  to  carry  out  the  work  of 
this  section. 


Cars  Built  in  Railroad  Shops. — During  the  month  of 
March,  1919,  there  were  constructed  in  railroad  shops  one 
steel  underframe  baggage  car,  59  steel  freight  cars,  44  steel 
underframe  freight  cars,  131  cars  with  steel  center  sills  and 
249  wood  freight  cars,  making  a  total  of  484  cars  for  the 
month. 


Fundamentals  of  Wage  Payment 

Variations  in  Results  More  Due  to  Variations  in 
Management    Than  to  Methods  of  Compensation 


THE  general  abolition  of  piece  work  in  railroad  shops 
has  confronted  the  managements  of  these  shops  with 
the  problem  of  securing  satisfactory  output  under  a 
new  set  of  conditions.  In  approaching  this  problem  a  clear 
understanding  of  the  fundamental  relations  of  supervision, 
labor  incentive  and  labor  output  are  highly  desirable  if  what 
constitutes  a  satisfactory  output  is  to  be  correctly  determined 
and  the  conditions  affecting  its  attainment  properly  con- 
trolled. 

In  an  article  by  B.  B.  Milner,  published  in  the  Railway 
Age  Gazette  for  April  25,  1913,  page  952,  these  relationships 
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were  set  forth  in  a  discussion  of  the  fundamentals  of  wage 
payment,  the  purpose  of  which  was  to  indicate  that  all 
systems  of  labor  compensation,  including  piece  work  and 
the  various  bonus  systems,  as  well  as  the  straight  time  basis, 
if  properly  administered,  are  more  ecjually  effective  than 
generally  supposed.  What  follows  is  based  largely  on  the 
principles  then  set  forth,  to  which  the  present  situation  has 
given  added  interest. 

The  real  purpose  of  the  piece-work  system  or  of  any  of 
the  other  so-called  reward  systems  of  labor  payment  is  to 
provide  an  incentive  for  the  continued  exercise  of  at  least 
a  satisfactory  amount  of  skill  and  energy  on  the  part  of 
the  workman.  The  prohibition  now  placed  on  all  such  sys- 
tems of  wage  payment  in  railroad  shops  leaves  to  the  work- 
man only  a  portion  of  this  incentive.  It  is  evident,  there- 
fore, if  satisfactory  results  are  to  be  effected  where  piece 
work  has  been  abolished,  that  their  attainment  becomes  more 
largely  a  matter  of  administration,  which  involves  the 
quality  and  quantity  of  supervision  and  assisting  adjuncts 
provided  by  the  management.  Basicly,  the  problem  does 
not  involve  the  question  of  shop  practice,  or  shop  facilities, 
but  is  confined  to  the  relative  administration  of  the  various 
systems  of  payment  under  the  same  physical  conditions. 

INCENTIVE  vs.   QUALITY  AND  QUANTITY  OF   SUPERVISION 

To  some  it  is  difficult  to  appreciate  how  satisfactory  out- 
put may  be  assured.  To  the  incentive  referred  to — i.  e.,  the 
ability  to  voluntarily  increase  the  earning  rate  by  increasing 
output — most  workmen  respond  at  least  to  the  point  of  main- 
taining with  a  minimum  amount  of  supervision  their  out- 
put, even  under  adverse  conditions  of  shop  service  and 
facilities,  if  not  always  to  the  extent  of  actually  increasing 
their  output  beyond  that  represented  in  a  performance  which 


workmen  are  morally  bound  to  give  and  the  employer  has 
a  right  to  expect  under  a  day-work  system.  The  loss  of 
this  incentive  may  be  made  up  in  quality  and  quantity  of 
supervision  and  in  the  conditions  and  facilities  which  may 
be  embraced  under  the  general  caption  of  supervision  aids— 
those  things  outside  of  the  supervising  personnel  making 
for  the  goal  of  highest  efficiency  represented  by  maximum 
output  and  minimum  cost. 

The  efficiency  obtainable  varies  with  the  adequacy  of 
either  or  both  the  quality  and  quantity  of  supervision  and 
the  supervision  aids,  so  that  in  order  to  maintain  a  selected  or 
given  efficiency,  any  loss  in  one  of  these  items  must  be  made 
up  by  an  adequate  increase  in  the  other. 

The  principle  of  this  relationship  is  clearly  suggested 
by  the  chart  in  Fig.  1.  In  this  chart  note  that  the  adequacy 
of  supervision  is  relatively  represented  in  the  left-hand  per- 
centage scale  from  zero  to  100,  while  the  quality  and  quan- 
tity of  supervision  is  represented  relatively  in  the  horizontal 
scale  from  zero  to  15.  Uniform  efficiencies  are  represented 
by  the  efficiency  curves  marked  respectively  100  per  cent,  75 
per  cent  and  50  per  cent.  These  may  be  algebraically  pre- 
sented by  the  equation. 

Shop  efficiency  =  supeivision  aids  X   quality  and  quantity  of  supervision, 

SO  that  it  will  be  seen  that  any  loss  in  one  of  the  latter  terms 
must  be  accompanied  by  either  ( 1 )  an  increase  in  the  other 
or  (2)  a  loss  in  efficiency.  For  example,  if  with  super- 
vision aids  at  100  per  cent — that  is,  of  such  a  character  that 
no  fault  can  be  found  with  them — the  resultant  efficiency 
is  100  per  cent,  quality  and  quantity  of  supervision  must 
be  of  a  value  arbitrarily  denoted  as  3  on  the  chart.  If  for 
any  reason  the  value  of  supervision  aids  is  disturbed  by  a 
reduction  from  100  per  cent  to  50  per  cent,  the  quality  and 
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quantity  of  supervision  remaining  constant  at  3,  the  effi- 
ciency will  also  be  reduced  to  SO  per  cent,  from  which  point 
assuming  the  continuity  of  the  lowered  supervision  aids' 
the  efficiency  can  only  be  made  to  again  approach  100  per 
cent  by  increasing  the  quality  and  quantity  of  supervision 
toward  the  value  indicated  on  the  chart  as  6. 

Careful  consideration,  therefore,  of  the  two  complementary 
factors  entering  into  efficiency  is  important. 

Quantity  of  supervision  is  a  function  of  the  number  of 
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workmen  and  the  character  of  work  to  he  supervised — i.  e., 
whether  unskilled  or  skilled,  repetition  or  non-repetition 
work,  operations  standardized  or  unstandardized.  The  re- 
quired quantity  of  supervision  also  depends  on  the  quality 
of  supervision  available. 

Quality  of  supervision  involves  the  personal  characteristics 
of  foremen,  their  attitude  toward  men,  their  ability  to  plan 
and  lay  out  their  work,  their  genius  as  leaders  of  men,  etc. 

Supervision  aids  involve  the  general  plan  of  shop  opera- 
tion, the  variety  of  duties  required  of  foremen,  their  clerical 
assistance,  shop  routing  plans  and  their  administration,  rec- 
ords reflecting  the  individual  performance  of  workmen;  these 
should  be  susceptible  of  combinations  reflecting  the  efficiency 
of  groups  of  workmen,  sub-departments  and  of  an  entire 
shop. 

ELEMENTS   OF   ALL   W.'iCE   SYSTEMS 

The  concern  occasioned  by  the  alteration  in  the  plan  of 
labor  payment  seems  to  be  based  upon  an  erroneous  idea  of 
the  differences  in  the  relative  efficiencies  of  the  various  labor 
payment  schemes.  All  schemes  or  systems,  properly  admin- 
istered, should  bring  appro.ximately  the  same  results.  The 
fundamental  and  inter-dependent  elements  involved  in  any 
wage  system  are: 

( 1 )  The  labor  cost  of  production  per  operation  (identical 
with  the  workman's  earnings  per  operation). 

(2)  The  rate  of  the  workman's  earnings  per  hour. 

(3)  The  time  consumed  per  operation. 

These  will  hereafter  be  referred  to  as  the  cost,  rate  and  time, 
respectively. 

The  time  consumed  per  operation  should  be  understood 
as  that,  not  of  the  unusually  skilful  and  rapid  workman,  nor 
the  one  lowest  in  the  scale  of  skill  and  speed  who  is  qualified 
satisfactorily  to  perform  the  work,  but  of  the  average  work- 
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man  who  occupies  a  position  between  these  two  extremes. 
The  relations  existing  between  the  cost,  rate  and  time  ele- 
ments are  expressed  by  the  following  equation: 

Cost   =  Time    X    Rate 

so  simple  in  application  that,  having  any  two  of  these  fac- 
tors given,  few  workmen  are  unable  to  calculate  the  desired 
third.  These  same  relations  are  presented  advantageously 
by  Fig.  2,  which  geometrically  interprets  the  following  equa- 
tion: 

Cost 

=  Rate 

Time 

obtained  from  the  previous  equation  by  transposition.  With- 
in the  range  of  values  exhibited  by  the  cost,  time  and  rate 
scales,  having  given  any  two  of  these  elements,  the  third 
may  immediately  be  ascertained  by  inspection  of  the  chart. 


In  order  to  be  more  specific,  in  the  following  development 
of  the  relatively  small  difference  which  exists  in  the  efficacy 
of  various  wage  payment  systems  when  properly  administered 
and  the  advantages  which,  though  smaller  than  sometimes 
believed,  obtains  with  the  piece-work  plan,  an  operation  will 
be  assumed,  the  satisfactory  performance  of  which  requires 
for  ten  hours  of  time  the  exercise  of  an  amount  of  skill  and 
effort  for  which  the  commensurate  rate  is  60  cents  an  hour, 
as  shown  by  Fig.  2. 

It  should  be  understood  that  what  constitutes  "satisfac- 
tory performance"  is  prescribed  by  the  management  and 
varies  witli  different  managements.  Once  established  for 
any  operation  it  requires  the  exercise  of  a  definite  amount  of 
"skill  and  effort"  for  a  definite  length  of  "time."  The  "skill 
and  effort"  reciuired  by  the  established  standard  of  perform- 
ance commands  a  commensurate  "rate."  The  product  of  this 
"rate"  and  the  "time"  determines  the  equitable  "earnings" 
of  the  workman  and  the  equitable  "cost"  to  the  employer. 

Fig.  ,5  is  a  duplication  of  Fig.  2,  on  which  the  character- 
istics of  the  piece  work  and  the  day  work  systems  are  repre- 
sented. From  this  chart  it  will  be  seen  that  under  the  day- 
work  system  the  emplo\-ee  does  not  participate  in  the  value 
of  labor  savings  accruing  from  increased  output,  as  evidenced 
by  the  uniformity  of  his  rate  of  earnings.  On  the  other 
hand,  he  does  not  participate  in  any  of  the  labor  losses  re- 
sulting from  lower  output,  whereas,  under  piece  work  the 
employee  enjoys  the  whole  of  the  value  of  labor  savings 
accrurag  from  increased  output,  and  sustains  all  of  the 
losses  which  result  from  a  decrease  in  output.  Under  the 
day-work  system  all  labor  savings  or  labor  losses,  as  the  case 
may  be,  resulting  from  increased  or  decreased  output,  revert 
to  or  are  sustained  by  the  employer,  whereas  under  the  piece- 
work plan  these  savings  or  losses  are  enjoyed  or  sustained  by 
the  employee,  as  the  case  may  be.  Furthermore,  for  the  time 
corresponding  to  satisfactory  performance  under  either  sys- 
tem of  wage  payment,  the  cost  and  rate  are  identical.  This 
situation  cannot  be  disturbed  without  throwing  out  of  bal- 
ance the  relations  which  must  exist  between  the  "time 
corresponding  to  satisfactory  performance"  and  the  work- 
man's earnings  expressed  either  as  ( 1 )  a  certain  rate  per 
hour,  or  (2)  a  certain  fixed  sum  for  the  completed  operation. 

EFrECT  OF  V.^RIATIONS  IN  WAGE  SYSTEMS  SMALL 

Between  the  two  extremes  represented  by  the  day  and  piece- 
work plans  there  are  many  systems, — premium,  bonus,  profit- 
sharing,  etc., — which  may  be  generally  classed  as  divisional, 
because  they  are  compromises  under  which  the  labor  savings 
and  losses  resulting  from  increased  or  decreased  output  are 
divided  between  the  employer  and  employee.  The  equity  of 
compensation  to  the  employee  and  of  cost  to  the  employer, 
in  the  case  of  all  of  them,  is  dependent  on  proper  determina- 
tion of  the  "time  corresponding  to  satisfactory  performance," 
since  it  will  readily  be  realized  that  when  such  time  is  prop- 
erl}-  determined,  along  with  the  employee's  hourly  rate,  the 
workman  is  not  concerned  in  the  plan  under  which  he  may 
be  paid  his  compensation,  so  long  as  it  is  equitable  and  in 
correspondence  with  the  skill  and  effort  which  he  exercises. 
The  emplo)'ee  complains  justly  when,  under  any  system  of 
payment,  after  having  adequately  fulfilled  his  obligation  to 
exercise  during  a  specified  time  the  proper  amounts  of  skill 
and  effort,  he  fails  to  obtain  his  "commensurate  rate." 

All  except  unusual  workmen,  when  honestly  exercising  that 
amount  of  skill  and  effort  which  they  are  bound  or  have 
agreed  to  deliver,  will  not  vary  much  in  their  output  from 
that  represented  by  satisfactory  performance  and  the  time 
corresponding  thereto.  In  other  words,  the  honest  perform- 
ance of  all  except  unusual  workmen  will  fall  within  the 
range  of  the  small  triangles  of  Fig.  3,  identified  as  A  and  B, 
for  workmen  exceeding  and  failing  respectively  to  keep  pace 
exactlv  with  satisfactorv'  performance.  Since  the  workman 
must  be  paid  the  commensurate  rate  for  satisfactory  perform- 
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ance,  regardless  of  the  system  of  wage  payment  under  which 
he  may  happen  to  work,  the  wage  lines  of  all  systems  must 
pass  through  the  point  O  and  lie  wholly  within  tlie  triangles 
referred  to. 

It  becomes  apparent,  therefore,  that  under  uniform  degrees 
of  management  efficiency  the  actual  differences  due  to  varia- 
tion in  wage  systems  are  relatively  small,  and  that  any  large 
variation  in  the  efficiencies  of  operation  under  them  must  be 
due  to  variations  in  the  efficiency  of  the  methods  and  the 
management  under  which  they  are  administered. 

So  far  as  the  workman  is  concerned,  the  most  vital  factor 
in  administration  is  the  equitable  determination  of  the  time 
corresponding  to  satisfactory  perfonnance.  Whether  this 
time  be  used  in  the  determination  of  a  piece-work  price,  a 
bonus  or  premium  sj'stem  schedule,  or  the  judgment  of  the 
supervising  officer  upon  the  matter  of  whether  tlie  workman 
has  succeeded  or  failed  to  deliver  satisfactory  performance 
under  day  work,  the  determination  of  this  time  is  all  im- 
portant. If  it  is  low  under  the  piece-work  system,  the  re- 
sulting piece  work  price  will  inadequately  compensate  the 
workman.  So  also  in  the  case  of  the  bonus  or  premium 
plan,  while  under  the  day-work  system,  tlie  workman  may 
be  unfairly  criticized  by  the  supervisor.  If  too  liberal,  an 
unfairly  large  piece-work  price  will  result,  which,  according 
to  experience  under  the  piece-work  system,  is  subsequently 
adjusted,  i.  e.,  lowered.  These  adjustments  have  caused  dis- 
content. The  same  is  also  true  with  regard  to  the  bonus  or 
premium  schedules,  while  under  the  day-work  system  of 
operation,  it  results  in  a  loosely  operated,  low  efficiency 
shop. 

The  time  consumed  in  the  satisfactory  performance  of 
any  operation  under  given  conditions  can  only  be  determined 
from  some  sort  of  a  time  study.  This  is  a  very  elastic  term 
covering  a  wide  range  of  precision  and  e.xactitude  from  that 
involved  in,  say,  the  gathering  of  information  upon  which 
to  base  a  rough  estimate  of  the  time  required  for  a  day  work- 
man to  mow  a  lawn,  to  that  referred  to  Ijy  some  as  of  the 
"blood-drawing  type,"  involving  the  most  minute  stop  watch 
data  which  has,  in  some  places,  been  applied  to  the  deter- 
mination of  working  schedules.  Workmen  rightfully  object 
to  the  latter,  especially  until  all  conditions  and  adjuncts  of 
shop  operation  have  Ijeen  reduced  to  a  degree  of  precision 
somewhat  nearly  consistent  with  the  character  of  the  time 
studies  made. 

PROBLEM   WHOLLY  ONE  OF  ADMINISTRATION 

The  fact  that  a  reward  system  of  payment  is  not  used  does 
not  obviate  the  necessity  of  giving  the  time  element  any  at- 
tention. Although  not  used  directly  in  the  determination  of 
wages,  the  keeping  of  accurate  output  records  must  be  of  very 
significant  value  in  connection  with  the  day-work  system;  in 
fact,  such  records  are  essential  to  the  maintenance  of  high 
shop  labor  efficiency.  Such  records  form  an  essential  part  of 
the  "supervision  aids"  previously  referred  to,  which  result 
in  either  (1)  increasing  the  capacity  of  a  given  "quality  and 
quantity  of  supervision,"  with  respect  to  the  number  of 
workmen  covered,  or  of  (2)  making  it  possible  for  the  same 
"quality  and  quantity  of  supervision"  to  enhance  the  shop's 
efficiency. 

Tlie  problem,  therefore,  is  wholly  one  of  administration, 
involving  the  provision  of  adequate  supervision  and  of  aids 
thereto,  including  shop  records  which  may  serve  as  a  basis 
for  measuring  labor  performance  under  the  conditions  and 
practices  obtaining,  for  application  to  the  individual  work- 
man, groups  of  workmen,  whole  departments,  entire  shops 
or  to  a  number  of  shops  collectively  considered.  To  say 
that  satisfactory  outputs  cannot  be  maintained  under  the 
day-work  plan  of  laljor  payment  apparently  is  to  disregard 
the  fundamental  elements  of  the  problem  and  their  mutual 
relations. 

It  is,  however,  unreasonable  with  the  day-work  system,  at 


a  rate  of,  say,  68  cents  per  hour,  to  expect  the  exercise  and 
delivery  of  the  same  amount  of  skill  and  effort  within  that 
hour,  as  under  tlie  piece  work  or  any  other  reward  system 
of  payment,  in  which  the  workman  actually  earns  a  higher 
rate  of  compensation,  say  the  equivalent  of  90  cents  or  95 
cents  for  that  hour. 


IMPORTANT  REVISION   OF   M.  C. 
RULES 


B. 


Circular  No.  j7  has  been  issued  by  the  Mechanical  Sec- 
tion of  the  American  Railroad  Association  for  the  purpose 
of  reestablishing  delivering  line  responsibility  and  the  prac- 
tice of  defect  carding  of  car  in  interchange.  The  text  of  the 
circular  is  as  follows:  "This  circular  re-establishes  deliv- 
ering line  responsibility  and  the  practice  of  defect  card- 
ing as  between  roads  under  U.  S.  Federal  Control,  and  all 
circulars  and  interpretations  to  the  contrary  are  hereby  abro- 
gated. 

"In  view  of  United  States  Railroad  Administration  Ac- 
counting Division  Circular  No.  86,  issued  April  IS,  1919, 
eftective  the  date  of  that  circular.  Articles  1,  2,  3  and  4  of 
the  1918  Code  of  M.  C.  B.  rules  for  freight  cars  and  modi- 
fications A  to  C,  inclusive,  of  the  1918  Code  of  Rules  for 
Passenger  Cars  are  hereby  abrogated  and  the  following  will 
apply  to  railroads  under  U.  S.  Federal  Control: 

"To  the  end  that  interchange  inspection  work  may  not 
be  duplicated  under  U.  S.  Federal  operation  of  railroads,  so 
that  more  repair  work  and  less  unnecessary  inspection  will 
result,  it  is  ordered — 

"(1.)  That  joint  arrangements  shall  be  made  to  prevent 
such  duplication  in  inspection  by  arranging  all  inspection 
forces  at  interchange  points  with  a  lead  or  chief  joint  in- 
spector as  conditions  require,  to  supervise  the  forces  and  see 
that  inspection  and  repairs  are  properly  made  to  car  equip- 
ment. 

"(2.)  M.  C.  B.  Rule  2  is  modified  as  follows:  (a) 
Loaded  cars  offered  in  interchange  (e.xcept  those  having  de- 
fective safety  appliances)  must  be  accepted  by  the  receiving 
line  which  may  either  run,  repair  or  transfer  lading  from 
car;  (b)  the  repairs  to  car  or  transfer  of  lading  is  to  be 
done  by  the  railroad  having  facilities  nearest  available.  If 
facilities  are  equally  available  by  both  railroads,  the  car 
will  be  moved  to  facilities  located  in  the  direction  car  is 
moving. 

"(3.)  If  car  is  shopped  for  repairs  due  to:  (a)  old 
defects  that  existed  before  car  was  loaded;  (b)  lading  re- 
quiring transfer  or  readjustment,  account  of  not  being  in 
accordance  with  M.  C.  B.  loading  rules;  (c)  overload  requir- 
ing transfer  of  lading;  (d)  not  being  within  clearance  dimen- 
sions over  route  it  is  to  pass;  (e)  not  meeting  A.  R.  A.  third 
rail  clearance.  In  each  case  above  mentioned,  the  facilities 
nearest  to  car  will  be  used  in  making  repairs  to  car  or  trans- 
fer of  lading. 

"(4.)  Should  the  location  of  facilities  require  a  receiving 
line  to  make  transfer  or  readjustment  of  lading,  the  cost  of 
such  transfer  or  readjustment  of  lading  will  be  billed  against 
the  delivering  line  as  per  Rule  2  of  the  1918  Code."  The 
chief  joint  or  lead  inspector  will  make  report  and  forward 
to  the  head  of  the  mechanical  department  of  both  railroads, 
showing  all  cars  transferred  or  shopped  for  old  defects, 
whose  duty  it  will  be  to  impose  discipline  for  willful  anci 
inexcusable  violation  of  the  M.  C.  B.  rules  of  interchange  and 
loading  rules,  the  same  as  instructed  in  Director  General's 
Order  No.  8  for  the  violation  of  tlie  safety  appliance  law. 

"(5.)  Cars,  whether  loaded  or  empty,  having  safety  ap- 
pliance defects  will  have  such  defects  repaired  "immediately 
upon  discovery  and  will  not  be  offered  in  interchange.  If 
necessary  to  move  car  to  shops  for  repairs  of  safetv  appliance 
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defects,  it  must  be  moved  to  shops  of  the  company  upon  whose 
line  it  became  defective. 

"(6.)  Empt>-  cars  offered  in  interchange,  if  in  safe  and 
serviceable  condition,  must  be  accepted. 

"(7.)  Bad  order  cars  which  previously  had  been  de- 
livered in  bad  order  under  load  must  be  repaired  by  the 
road  making  transfer,  if  they  have  facilities  and  material; 
if  not,  the  nearest  repair  point  on  any  line,  having  material 
and  facilities,  should  make  the  repairs. 

"(8.)  Owners  must  receive  their  own  cars  when  offered 
home  for  repairs  at  any  point  on  tlieir  line. 

"Rule  No.  92  is  amended  to  read  as  follows:  'In  render- 
ing bills  cars  shall  be  treated  as  belonging  to  companies 
or  individuals  whose  name  or  initials  thev  bear,  except  that 
bills  for  repairs  to  leased  cars  or  cars  of  other  ownership 
shall  be  rendered  direct  if  so  directed  in  the  billing  instruc- 
tions in  the  Official  Railway  Equipment  Register.'  " 

ELECTRIC  TOOL  TEMPERING  FURNACE 

An  electric  tool-tempering  furnace,  which  uses-the  barium- 
chloride  and  salt  principle,  is  proving  highly  successful  in 
the  South  Philadelphia  works  of  the  \\'esdnghouse  Electric 
&  Manufacturing  Company.  The  chief  advantages  of  this 
t}'pe  of  furnace  over  those  using  gas,  coke,  oil  or  wood  are 
constancy  and  ease  of  control  of  heat,  cleanliness,  equal  heat- 
ing  of   each    atom    of   the    specific   part    of   the    tool    to    be 


Electric     Tool     Tempering     Furnace     Used     Ir.      the 
Electric  &  fvlanufacturing  Company 


Westingiiouse 


tempered,  low  cost  of  operation,  and  excellence  of  the  finished 
work. 

One  of  the  photographs  illustrates  the  simple  construction 
of  the  furnace.  The  outer  shell,  a  cast  iron  cylinder,  is  about 
3  ft.  high  and  SjA  ft.  in  diameter.  This  is  packed  with  fire 
brick  and  an  occasional  layer  of  asbestos.  The  circular 
reser\'oir  in  the  center  which  forms  the  operating  part  of  the 
furnace  is  12  in.  in  diameter  and  14  in.  deep. 

The  heat  is  supplied  by  two  pairs  of  electrodes  built  in  on 
opposite  sides  of  the  walls  of  the  reservoir.  The  electrodes 
operate  on  a  16  to  30-volt  alternating  current  circuit  which 
is  controlled  by  the  switchboard  and  transformer  shown  in 
one  of  the  illustrations.  Carbon  sticks  are  placed  between  the 
electrodes  in  the  resen'oir  to  complete  the  circuit. 

The  current  is  started  on  the  30-volt  circuit.  Salt  is  fed 
into  the  resen-oir  and  when  it  is  melted  it  acts  as  a  con- 
ductor and  completes  the  circuit.    The  carbon  sticks  are  then 


taken  out.  A  mixture  of  barium  chloride  and  salt  is  then 
fed  into  the  reservoir,  the  final  proportion  being  about  60 
per  cent  barium  chloride. 

When  the  temperature  of  the  liquid  reaches  1,425  deg.  F. 
the  voltage  is  lowered.  The  current  regulation  at  the  switch- 
board gives  a  quick  and  easy  method  of  control  so  that  the 
temperature  of  the  liquid  can  be  held  at  any  predetermined 
degree  of  heat  required  for  each  specific  tool. 

The  liquid,  kept  at  one  temperature,  heats  the  tool  uni- 
formly from  surface  to  center  and  eliminates  soft  spots  in 
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Cwitcilboard    and    Transformer   for    Controlling    Alternating    Current 
Supply   to   the   Tool   Tempering    Furnace 

the  finished  tool,  which   is  seldom  possible  when  a  tool  is 
exposed  to  a  direct  or  indirect  flame. 

The  furnace  throws  off  very  little  heat,  a  feature  which 
meets  with  the  approval  of  the  workmen. 


Concrete  Cars  in  the  Netherlands. — The  construc- 
tion of  concrete  rolling  stock  for  railroads  is  under  way  in 
Holland.  Only  the  wheels,  axles,  buffers  and  couplings  are 
made  of  steel.  The  weight  of  cars  of  the  new  tj'pe  is  said  to 
be  no  greater  than  that  of  steel  cars,  the  construction  is 
simpler  and  cheaper  and  the  upkeep  light. 

Electrification  of  Swedish  Railways. — The  Swedish 
State  Railway  Administration  has  published  a  statement  to 
the  effect  that  after  investigations  regarding  the  electrifica- 
tion of  the  entire  Swedish  railway  system,  it  has. come  to 
the  conclusion  that  the  plan  can  be  carried  out  in  30  years 
at  a  cost  of  192,000,000  kr.  The  advantages  of  electrifica- 
tion are  that  the  whole  of  the  power  needed  can  be  obtained 
from  eight  Swedish  electric  power  stations,  the  traffic  ca- 
pacity will  be  considerably  increased,  and  a  great  saving  in 
staff  costs  will  be  effected.  Sweden's  enormous  water  power 
will,  in  the  first  place,  be  made  available  for  this  purpose. 


Air  Brake  Association  Meeting 

Record   Attendance   at   the  Twenty-Sixth    Annual 
Convention;     Brief    Account    of    the    Proceedings 


THE  largest  delegation  of  air  brake  men  in  the  history 
of  the  organization  gathered  at  the  Hotel  Sherman, 
Chicago,  for  the  twenty-sixth  annual  convention  of 
the  Air  Brake  Association,  which  met  May  6  to  9  inclusive. 
The  first  session  was  devoted  to  addresses  by  Frank  Mc- 
Manamy,  assistant  director  division  of  operation,  United 
States  Railroad  Administration;  W.  J.  Bierd,  federal  man- 
ager, Chicago  &  Alton;  W.  J.  Patterson,  bureau  of  safety. 
Interstate  Commerce  Commission,  and  F.  J.  Barry,  president 
of  the  assocition. 

PRESIDENT'S    ADDRESS 

President  Barry  in  his  address  spoke  of  the  past  work  of 
the  association  and  mentioned  its  recognition  by  the  Railroad 
Administration  as  showing  the  general  recognition  of  the 
progress  that  had  been  achieved  through  the  leadership  of 
the  organization.     He  urged  that  the  association  should  con- 


work  and  installing  proper  facilities  at  repair  points  where 
the  equipment  is  overhauled.  As  the  first  essential  for  proper 
operation  he  suggested  that  more  attention  should  be  given 
to  stopping  leakage  in  the  air  brake  system  and  especially 
in  brake  cylinders  and  retainer  valves.  He  spoke  also  of 
the  co-ordination  of  the  mechanical  associations  under  the 
American  Railroad  Association  and  the  benefit  that  the  Air 
Brake  Association  could  derive  by  having  its  recommenda- 
tion referred  to  the  Mechanical  Section  and  issued  as  man- 
datory instructions. 

ADDRESS  OF  W.  J.  PATTERSON 

Mr.  Patterson  outlined  the  work  of  the  Division  of  Safety 
as  it  affects  air  brake  matters  and  spoke  of  the  importance 
of  improving  general  air  brake  conditions  throughout  the 
country.  He  advocated  the  universal  use  of  the  incoming 
brake  test  as  a  means  of  securing  better  conditions.     He  also 
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tinue  its  efforts  to  improve  air  brake  service  and  to  extend 
its  sphere  of  activity,  particularly  by  more  active  co-opera- 
tion with  the  local  air  brake  clubs,  which  offer  an  excellent 
opportunity  for  keeping  in  close  touch  with  the  problems 
arising  in  the  maintenance  and  operation  of  air  brakes.  In 
closing  he  paid  a  glowing  tribute  to  the  genius  of  Walter  V. 
Turner,  whose  work  has  been  largely  responsible  for 
many  of  the  most  important  advances  in  the  art  of  train 
control. 

ADDRESS  OF  FRANK  McMANAMY 

Mr.  McManamy  emphasized  the  necessity  for  promoting 
safety,  efficiency  and  economy  in  the  operation  of  the  rail- 
roads under  present  conditions  and  pointed  out  how  the  Air 
Brake  Association  can  help  to  secure  these  aims.  He  spoke 
of  the  need  for  a  realization  of  the  fact  that  the  air  brake  is 
not  merely  a  safety  device,  but  is  essential  for  proper  opera- 
tion with  the  heavy  motive  power  and  long  trains  now  in  use. 
He  mentioned  also  the  part  that  could  be  taken  in  reducing 
damage  claims  by  the  proper  maintenance  of  the  air  brake 
equipment. 

Mr.  McManamy  stated  that  in  his  opinion  the  neglect  of 
brake  equipment  was  too  common  on  roads  with  low  grades 
and  that  steps  should  be  taken  to  remedy  the  condition.  He 
recommended   increasing  the  forces  employed  on   air  brake 


referred  to  the  fact  that  hand  brakes  are  used  to  control 
freight  trains  when  descending  heavy  grades  and  said  that  it 
was  the  intention  of  the  Division  of  Safety  to  require  such 
practices  to  be  discontinued. 

INSTRUCTIONS  ON  FREIGHT  CAR  BRAKE  MAIN- 
TENANCE 

\  paper  giving  detailed  instructions  for  the  maintenance 
of  freight  brake  equipment  was  presented  by  Mark  Purcell 
(Northern  Pacific).  The  need  for  clear  and  definite  in- 
structions in  printed  form  was  shown  by  the  tests  of  cars 
shortly  after  cleaning,  which  demonstrated  that  21.3  per  cent 
of  the  brakes  cleaned  were  ineffective  within  one  month. 
Two  years  of  special  inspection  and  instruction  w-ork  re- 
duced the  percentage  to  8.8  which  still  left  a  big  opportunity 
for  improvement.  The  need  for  detailed  instruction  is  par- 
ticularly urgent  at  the  present  time  because  of  the  large 
number  of  inexperienced  men  employed  in  the  air  brake 
department. 

To  avoid  unnecessary  switching  and  loss  of  car  service, 
work  should  be  done  well  when  the  cars  are  sent  to  the 
repair  track  and  every  opportunity  taken  to  ascertain  the 
condition  of  the  brakes  when  on  the  repair  track,  house 
track  and  transfer  track.  The  installation  of  air  lines  at 
such  points  w-as  advocated  as  a  means  of  reducing  the  cost 
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of  brake  maintenance,   increasing  car  efficiency  and  expe- 
diting train  movement. 

DISCUSSION 

The  convention  discussed  at  length  the  instructions  for  the 
testing  and  repair  of  certain  parts  of  the  air  brake  equip- 
ment, particularly  with  regard  to  brake  cylinder  leakage,  re- 
tainer valve  leakage  and  the  lubrication  of  the  brake  cylinder 
wall.  A  special  committee  was  appointed  to  pass  on  these 
questions  and  to  prepare  the  instructions  for  pul^lication  as 
recommended  practice  of  the  association. 

AIR  LEAKAGE  DUE  TO  DEFECTIVE  HOSE  COUPLINGS 

A  paper  on  Air  Leakage  and  Money  Wasted  Through 
Failure  to  Keep  Hose  Couplings  in  Standard  Gage,  sub- 
mitted by  the  Manhattan  Air  Brake  Club,  was  presented  at 
the  Wednesday  session  of  the  convention.  The  paper  em- 
phasized the  fuel  waste  due  to  brake  pipe  leakage  and  stated 
that  examination  of  1,600  freight  cars  showed  that  .i5  per 
cent  of  the  leakage  existed  in  the  hose  couplings.  Further 
investigation  developed  that  it  was  difficult  to  lind  couplings 
in  service  that  would  pass  the  M.  C.  B.  standard  coupling 
gage  test.     Emplo}'ees  often  use  makeshifts  to  secure  ti.ght 


that  was  left.     He  urged  all  the  employees  to  justify  the 
large  increases  in  wages  b\'  greater  efficiency  in  their  work. 

ADDRESS  OF  F.  W.  BRAZIER 

At  the  \\'ednesday  session  F.  W.  Brazier,  superintendent 
of  rolling  stock.  New  York  Central  Lines  East,  gave  an 
inspiring  address  in  which  he  counseled  the  younger  mem- 
bers to  devote  their  energies  whole-heartedly  to  their  work. 
He  condemned  the  lax  enforcement  of  the  rules  govern- 
ing the  maintenance  of  brake  equipment  to  which  he  attrib- 
uted in  large  measure  the  present  unsatisfactor)-  conditions. 
As  an  indication  of  the  efforts  the  New  York  Central  has 
made  to  maintain  cars  in  good  condition  he  cited  the  fact 
that  as  many  as  SCO  men  had  been  employed  on  air  brake 
work  alone  and  in  1917  the  expenditure  for  freight  car 
repairs  had  been  over  twice  as  much  as  for  locomotive 
repairs. 

OTHER  BUSINESS 

On  Thursday  morning  a  report  was  presented  on  damage 
to  car  brake  equipment  by  thawing  plants.  The  practice 
of  thawing  loads  of  coal  and  ore  in  buildings  heated  to 
a  high  temperature  destroys  the  packing  leathers,   gaskets 
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joints  and  at  least  one  road  has  adopted  a  special  gasket  to 
eliminate  hose  coupling  leakage.  Some  special  tyjjes  of 
gaskets  submitted  to  railroads  for  approval  when  tested  have 
required  from  1,000  to  1,300  lb.  to  pull  the  hose  apart.  Such 
excessive  strains  fracture  the  hose  and  cause  the  brake  pipe 
to  shift,  resulting  in  leakage.  The  paper  recommended  that 
tlie  universal  practice  of  gaging  air  brake  hose  couplings 
be  included  when  periodic  attention  to  air  brake  equipment 
is  being  given  freight  cars  in  shops  or  on  repair  tracks. 

FUEL  SUPERVISORS  ADDRESSED  THE  CONVENTION 

At  the  Thursday  session  L.  R.  Pyle  and  F.  P.  Roesch, 
fuel  supervisors  of  the  Central  Western  and  Northwestern 
Regional  Districts,  respectively,  delivered  addresses  in  which 
they  pointed  out  the  w'ay  in  which  the  air  brake  men  could 
assist  the  Fuel  Conseri'ation  Section.  Mr.  Pyle  stated  there 
has  been  a  marked  improvement  in  air  brake  conditions 
during  the  past  few  months,  especially  as  regards  brake 
pipe  leakage.  He  urged  the  association  to  continue  its 
sujjport  of  the  Fuel  Conservation  Section  particularly  by 
giving  publicity  to  the  magnitude  of  the  waste  of  fuel 
caused  by  train  line  leaks.  Mr.  Roesch  spoke  of  the  neces- 
sity for  reducing  the  cost  of  operation  on  the  railroads  now 
that  normal  conditions  are  being  restored.  As  it  appeared 
impossible  to  reduce  wages  or  cut  the  cost  of  material,  more 
efficient  service  was  the  only  means  of  effecting  economies 


and  air  hose.  The  removal  of  the  triple  valves,  hose  and 
Ijrake  cylinder  piston,  Ijefore  thawing,  was  recommended. 
No  objection  was  raised  to  thawing  by  inserting  steam  pipes 
in  the  lading. 

A  paper  was  also  submitted  by  the  Northwest  Mr  Brake 
Club  advocating  a  braking  ratio  of  40  per  cent  and  an 
inside  release  valve  for  caboose  cars;  the  Central  .\ir  Brake 
Club  also  presented  a  report  advocating  large  radiating 
surface  between  the  compressor  and  the  main  reservoir. 

The  secretary  reported  a  memljership  of  1,050  with  a 
registration  at  the  convention  of  650. 

The  following  officers  were  elected :  President,  T.  F. 
Lyons,  New  York  Central;  first  vice-president,  L.  P.  Streeter, 
Illinois  Central;  second  vice-president,  Mark  Purcell,  North- 
ern Pacific;  third  vice-president,  G.  H.  Wood,  .•Vtchison, 
Topeka  &  Santa  Fe;  secretarv-,  F.  'M.  Nellis,  Westinghouse 
Air  Brake  Company;  and  treasurer.  Otto  Best,  Nathan 
Manufacturing  Company.  Newly  elected  members  to  the 
Executive  Committee  are  C.  M.  Kidd,  Norfolk  &  Western; 
R.  C.  Burns,  Pennsylvania;  H.  A.  Clark,  Soo  Line;  and  H. 
A.  Sandhas,  Central  of  New  Jersey. 


Eight-Hour  D.4Y  in  Italy. — Italian  railway  employees, 
according  to  a  Havas  press  dispatch,  have  Ijeen  granted  by 
ministerial  decree  an  eight-hour  day  with  one  day  oft'  in 
seven. 


Automatics  in  Railroad  Shops 

Description    of    Typical    Machines    of    the   Three 
Primary   Types;    Set-Ups    for    a    Variety    of   Jobs 

BY  M.  H.  WILLIAMS 


ON  many  railways  it  is  found  advantageous  to  blank 
out  articles  to  a  finished  or  semi-finished  state  in  one 
central  shop  and  ship  them  to  other  shops,  a  practice 
which  results  in  economy  when  compared  with  manufactur- 
ing in  each  shop.  The  good  results  obtained  with  the  au- 
tomatic screw  machine  put  it  in  a  class  that  should  be  care- 
fully considered  when  additional  machine  tool  equipment 
is  contemplated.  This  class  of  machine  is  being  introduced 
into  railway  shops  and  is  generally  meeting  with  favor. 
Its  field  lies  in  the  manufacture  of  smaller  articles  used 
in  locomotive  and  car  construction  and  repairs,  such  as 
are  reciuired  in  larger  quantities  than  would  be  economical 
to  make  on  turret  lathes. 

Contrar)-  to  general  expectations,  no  serious  difficulty  has 


Fig.    1 — Typical   Single   Spindle   Automatic    Turret    Lathe 

been  encountered  in  operating  these  machines  and  it  has 
not  been  found  more  difficult  to  secure  operators  for  them 
than  for  the  average  run  of  machines  generally  used.  While 
it  is  true  that  a  certain  amount  of  special  talent  is  necessarj- 
for  successful  operation,  in  most  shops  there  will  be  found 
one  or  more  universal  geniuses  who  will  take  naturally  to 
machines  of  this  nature  and  who  with  encouragement  and 
a  few  visits  to  plants  where  similar  machines  are  in  opera- 
tion will  become  experts  and  capable  of  camming,  setting 
up  or  arranging  for  any  work  required.  Where  one  expert 
is  employed  the  machines  may  be  run  by  operators  who  have 
not  had  extended  experience.  The  operators  rapidly  ac- 
quire the  knowledge  necessary  to  set  up  and  run  these  ma- 
chines, one  of  the  principal  requirements  being  the  grinding 
and  setting  of  cutting  tools,  which  is  about  the  same  as 
grinding  and  setting  tools  used  on  turret  lathes. 

The  economy  of  the  automatic  screw  machine  as  compared 
with  the  turret  or  center  lathe  is  due  to  the  fact  that  one 
operator  can  run  from  two  to  four  machines,  each  of  which 
will  turn  out  work  as  rapidly  as  a  turret  lathe  and  much 
more  rapidly  than  a  center  lathe.  The  automatic  screw 
machine  is  quite  similar  to  the  turret  lathe,  with  the  differ- 
ence that  on  the  automatic  machine  the  various  operations 
are  controlled   by  cams   and  on  the  turret  lathe  by  hand. 

The  machines  best  suited  for  the  first  in.stallation  in 
railway  shops  may  be  divided  into  three  classes:  the  single 
spindle  machine  suitable  for  bar  work,  in  which  one  bar  is 
worked  on  at  a  time,  Fig.  1 ;  the  multiple  spindle  machine. 


on  which  four  or  more  bars  are  worked  on  at  one  time, 
Fig.  2;  and  the  automatic  chucking  machine.  Fig.  3,  having 
one  spindle  and  used  mostly  for  machining  castings  and 
forgings. 

The  machines  illustrated  have  been  selected  as  representa- 
tive of  their  class  and  for  the  purpose  of  explaining  the 
general  principle  of  operation.  There  are  several  makes 
and  designs  that  are  extensively  used,  all  of  which,  together 
with  those  illustrated  are  very  popular.  Selection  must 
necessarily  be  governed  by  the  volume  of  work  a  particular 
shop  is  called  on  to  turn  out,  cost  and  other  considerations. 
The  kind  of  work  suitable  for  each  class  of  machine  and 
the  general  principles  of  operation  and  set-up  will  be  con- 
sidered separately. 

THE  SINGLE  SPINDLE  MACHINE 

This  class  of  machine,  shown  in  one  form  in  Fig.  1,  is 
very  useful  for  railway  work  on  account  of  the  ease  with 
which  it  may  be  cammed  and  tooled,  or  as  it  is  generally 
termed  "set  up."  For  the  small  batches  of  articles,  such 
as  valve  motion  pins  and  bushings,  set  screws,  bolts  or  cap 
screws  having  finished  surfaces,  boiler  patch  bolts,  turned 
air  brake  pins  and  similar  articles,  this  machine  will  be 
found  very  desirable  for  work  made  in  too  large  quantities 
for  economy  on  turret  lathes  and  in  too  small  quantities  to 
justify  setting  up  a  multiple  spindle  automatic. 

The  machine  which  is  shown  in  Fig.   1   is  motor  driven 
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Fig.   2 — Multiple   Spindie    Automatic    Screw    fVlachine 

and  practically  all  classes  of  automatic  machines  may 
be  driven  by  motor,  w4iich  is  generally  considered  an 
advantage.  There  are  several  designs  of  single  spindle 
machines  on  the  market,  all  of  which  work  on  one  general 
principle,  therefore,  a  description  of  the  machine  shown 
will  be  for  the  purpose  of  explaining  the  various  operations. 
This  description  will  apply  in  a  general  way  to  any  single 
spindle  machine. 

This  type  of  machine  generally  has  a  four  hole  or  face 
turret  to  which  the  various  cutting  tools,  dies  or  tap  holders, 
shaving  tools,  etc.,  are  secured.  To  those  accustomed  to 
turret  lathe  practice  four  tool  holders  may  not  appear 
enough.  In  practice  it  is  found  ample  on  account  of  com- 
bining  several    cutting   operations    in    one   tool    holder,    as 
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will  be  brought  out  later.  On  the  machine  shown  the  tools 
are  held  on  a  four  sided  horizontal  turret  that  is  indexed 
from  one  position  to  the  ne.xt  in  succession  as  each  tool  is 
required,  the  active  tool  being  at  the  top.  Each  tool  is 
mounted  on  a  slide  that  is  moved  to  the  left  by  cam  D. 
Fig.  1,  secured  to  the  cam  drum  at  the  left  of  the  machine. 
This  cam  «'orks  on  a  roller  attached  to  a  rod  which  con- 
nects with  whatever  slide  is  at  the  top,  the  slide  being  moved 
back  to  tlie  right  by  cam  C,  also  acting  on  the  roller. 

Other  forms  of  machines  have  a  round  turret  revolving 
around  a  vertical  shaft  similar  to  turret  lathe  construction, 
while  others  have  round  turrets  revolving  around  a  hori- 
zontal shaft.  On  all  of  these  machines  the  turret  and  slide 
are  moved  to  the  right  and  left  by  cams  acting  on  a  roll 
secured  to  the  turret  slide.  When  the  turret  is  moved  to 
the  right  it  is  indexed  to  the  next  position. 

The  cam  shaft  shown  in  the  lower  frame  on  this  ma- 
chine, and  the  corresponding  cam  shaft  on  practically  all 
single  spindle  automatic  machines,  makes  one  complete 
revolution  for  each  piece  manufactured.  To  the  cam  drum 
or  cam  disks  secured  on  this  shaft  the  various  cams  for 
controlling  the  operations  of  the  machine  are  secured.  This 
cam  shaft  is  driven  on  the  belted  machines  by  a  separate 
belt,  the  pulleys  or  gears  being  changed  to  obtain  different 
speeds.  On  motor  driven  machines  the  speed  is  often 
changed  by  rheostatic  control.  An  explanation  of  the  uses 
for  the  various  cams  will  be  made  in  order  to  give  an  idea 
of  the  work  involved  when  changing  from  one  job  to  an- 
other and  not  for  the  purpose  of  explaining  the  design  of 
the  cams. 

With  the  machine  shown  in  Fig.  1  the  slide  on  the  turret 
face  is  made  to  travel  in  a  horizontal  direction  by  cams 
C  and  D,  mounted  on  the  left  hand  drum,  working  on  a  roll 
secured  to  bar  B.  The  cam  D  is  for  feeding  the  turret  slide 
up  to  and  over  the  work  and  cam  C  for  the  reverse  direc- 
tion, the  length  from  the  right  to  the  left  hand  side  of  these 


Fig.    3 — An    Automatic    Clnucl<ing    Turret    Latiie 

cams  being  sufficient  to  cause  the  turret  to  travel  the  maxi- 
mum length  the  machine  is  designed  for.  With  the  machine 
in  question  the  turret  is  indexed  by  separate  mechanism. 
On  other  forms  the  indexing  is  done  when  the  turret  is  at 
its  extreme  right  hand  travel,  similar  to  hand  screw  ma- 
chines. Cams  F,  f  (at  the  right,  but  not  shown  in  the  il- 
lustration) on  the  same  drum  are  for  tightening  and  loosen- 
ing the  chuck  or  collet,  forcing  the  spring  collet  into  the 
inclined  spindle  head  or  nose  E.  This  does  not  differ  to 
any  great  extent  from  turret  lathe  practice.  The  cam  G  on 
the  same  drum  is  for  feeding  the  bar,  and  in  this  case  the 
cam  draws  the  feed  tube  backwards  over  the  bar,  the  weight 
shown  drawing  on  the  chain  which  forces  the  feed  tube  to 
the  right  and  feeds  the  bar  as  soon  as  the  pin  P  passes 
over  the  peak  of  the  cam.  The  cam  disk  K  at  the  right 
of  the  machine  is  cammed  to  operate  the  front  and  rear 
€3it-off  tool  holders.     The  middle  drum  has  cams  N  and  O 


(one  of  which  is  not  shown)  for  controlling  the  direction  of 
the  rotation  spindle.  The  pins  L  on  this  drum  are  for  con- 
trolling the  speed  of  rotation  of  the  cam  drum  shaft  and 
perform  the   following  operation. 

The  speed  of  rotation  of  the  cam  drum  must  of  necessity 
be  slow  wliile  the  tools  are  cutting.  In  order  to  increase 
output  a  speeding-up  arrangement  is  applied  to  the  cam 
drum  driving  mechanism,  by  which  the  speed  of  drum 
rotation  is  very  much  increased,  often  70  to  1,  and  which 
causes  the  machine  to  go  through  the  non-cutting  opera- 
tions, such  as  the  travel  over  the  surface  of  cutting  cam  D 
previous  to  the  tools  in  the  turret  coming  into  operation, 
backing   off   and    indexing   the   turret,    feeding   stock,    etc., 


Fig.    4 — A    Box    Tooi 


at  a  rapid  rate.  When  tools  are  cutting  the  speeding-up 
device  is  non-operative  and  the  cam  shaft  travels  at  a  slow 
rate.  This  device  performs  practically  the  same  operation 
as  the  operator  on  a  hand  screw  machine,  who  after  a  cut 
is  completed  quickly  backs  oft"  the  turret  to  the  rear  position 
for  indexing  and  bringing  it  up  to  the  work.  The  speeding- 
up  device  is  controlled  by  pins  L  bolted  into  a  groove  cut 
in  the  side  of  the  cam  and  may  be  readily  altered  by  simply 
loosening  and  tightening  a  nut.  This  makes  it  possible  to 
eliminate  lost  time  between  cutting  operations  and  to  do 
practically  the  same  as  the  operator  does  on  the  hand  screw 
machine. 

SETTING  UP  A  NEVif  JOB 

The  cams  for  the  two  cut-off  rests  bolted  to  the  right 
cam  disk  K  do  not  require  much  changing  for  different 
jobs,  as  cutting  off  is  generally  the  last  operation.  For  some 
work  it  is  necessary  to  form  with  one  of  these  cut-off  rests 
before  the  piece  is  ready  to  cut  off,  which  will  make  a  change 
of  cam  necessary. 

The  cams  for  feeding  the  stock  and  chucking  on  the 
drum  at  the  left  are  generally  permanently  located  and  are 
rarely  altered.  The  reversing  cams  N  and  O  for  rotation 
of  the  spindle  must  be  altered  when  tapping  operations  are 
performed  or  a  solid  die  is  used.  This  operation  is  readily 
performed  by  removing  the  bolts  and  setting  to  new  loca- 
tion. The  cams  or  pins  for  the  hurry  operation  L  must  be 
changed  for  each  job.  This  requires  only  the  loosening  and 
tightening  of  a  nut.  The  cams  for  feeding  the  turret  will 
be  considered  later. 
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The  tools  used  on  the  single  spindle  machines  are  com- 
paratively simple,  not  differing  greatly  from  tools  used  on 
hand  screw  machines  or  turret  lathes.  The  principal  tool 
for  average  work  is  the  box  tool  in  some  of  its  forms,  one 
form  being  shown  in  Fig.  4.  These  tools  are  well  under- 
stood by  those  familiar  with  hand  screw  machines  or  turret 
lathes.  On  the  automatic  it  is  customary  to  make  use  of  a 
number  of  cutting  tools  in  one  box  in  order  to  turn  to 
various  sizes  and  shoulders  in  one  operation.  These  tools 
are  found  convenient  of  adjustment  for  various  sizes  and 
shapes  of  work.  The  cut-off  tool,  drill  and  reamer  holders 
and  forming  tools  are  very  similar  to  those  used  on  turret 
latlies.  The  die  holder  may  be  similar  to  that  used  on 
turret  lathes,  but  the  self-opening  and  closing  die  is  gener- 
ally preferred,  the  machine  and  die  being  arranged  to  open 
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Fig.    5 


Fig.    6 
Spring   Collets  and   Feed   Finger 


Fig.    7 


and  close  at  the  right  moment.  All  these  tools  are  regularly 
supplied  by  the  makers  of  the  machines. 

For  each  size  of  stock  it  is  necessary  to  use  the  correct 
size  of  spring  collet,  as  shown  in  Fig.  S.  Those  for  the 
smaller  machines  are  made  from  one  piece  of  tool  steel  very 
accurately  machined  and  split  as  shown.  They  are  then 
hardened  and  ground  to  the  correct  size  in  the  bore  where 
the  stock  is  clamped  and  also  on  the  outside  where  they  fit 
the  chuck  nose.  This  is  a  somewhat  difficult  operation, 
requiring  experience  and  proper  appliances,  and  can  best 
be  done  by  the  makers  of  the  machines.  For  tlie  larger 
machines  a  spring  collet  or  holder  is  used  into  which  pads 
may  be  held  by  screws,  as  shown  in  Fig.  6.  With  this 
arrangement  one  or  two  holders  will  answer  for  any  size 
of  bars  within  their  range.  It  is  necessary,  however,  to 
obtain  pads  for  each  size  and  shape  of  bar. 

The  feed  fingers  shown  in  Fig.  7  are  made  similar  to 
the  spring  collets.  For  the  smaller  machines  they  are  solid 
and  for  the  larger  machines  are  used  with  pads.  These, 
like  the  two  forms  of  spring  collets,  can  best  be  purchased 
from  the  makers.  The  collets  and  feed  fingers  will  last  a 
long  time  and  are  not  an  item  of  great  expense.  It  is  neces- 
sary to  use  collets  made  correctly  for  each  size  of  round, 
square  or  hexagon  stock,  as  tlieir  range  for  satisfactorily 
holding  bars  is  rarely  1/32  in.  and  unless  properly  made 
it  is  not  possible  to  obtain  satisfactory  work  or  output. 

CAMMING   FOR   AVERAGE    JOBS 

Before  going  into  the  question  of  the  laying  out  of  cams 
it  may  be  well  to  consider  the  conditions  of  camming  and 
set-up  generally  found  in  railway  shops,  having  in  mind 
such  work  as  may  come  within  the  range  of  the  class  of 
machines  in  question. 

When  purchasing  a  machine  it  is  customary  to  have  the 
maker  cam  it  for  one  or  more  jobs  and  also  supply  an  entire 
equipment  of  tools  for  the  more  common  pieces  to  be  made, 
the  result  being  that  the  machine  is  received  set  up  in  the 
most  approved  method  and  will  be  an  object  lesson  in  the 
art  of  camming.  After  obtaining  a  few  machines  properly 
cammed  it  is  surprising  how  many  jobs  may  be  done  without 
changing  cams,  and  how  quickly  changes  may  be  made 
from  one  job  to  another.  As  previously  pointed  out,  the 
cams  for  feeding  and  chucking  the  stock  rarely  require 
changing;  the  speeding  up  cams  are  set  by  altering  their 
position  with  a  wrench;  the  cut-off  cams  do  not  require 
frequent  changes.     It  then  comes  down  to  the  feed  cams  for 


the  turret,  which  will  have  to  be  changed  when  a  radical 
change  is  made  in  the  class  of  work. 

Assume  that  a  machine  has  been  purchased  set  up  to  make 
cup  pointed  set  screws,  say  3  in.  long  and  ^  in.  in  diameter, 
made  from  ^-in.  square  stock,  as  shown  in  Fig.  8.  A 
possible  set-up  would  be  as  follows:  The  tools  used  in  the 
turrets  could  be  made  up  of  a  stop  for  limiting  the  length 
of  bar  fed  out,  a  box  tool  to  turn  the  threaded  portion  of 
the  screw  and  at  the  same  time  reduce  the  pointed  end,  a 
drill  to  cup  the  point,  and  a  die  for  threading.  A  tool 
would  be  placed  in  the  front  cross  slide  to  break  off  the 
comers  of  the  head  and  neck  under  the  head  and  the  cut- 
off tool  in  the  rear  or  top  cross  slide.  For  holding  the  stock 
a  collet  having  a  3/^-m.  square  hole  would  be  used  and  also 
a  feed  finger  having  a  similar  hole. 

The  cycle  of  operations  is  as  follows :  The  feed  finger 
is  pushed  forward  to  the  right  by  the  weight  and  carries 
the  bar  until  the  end  of  it  strikes  the  stop  set  on  the  turret, 
which  arrests  its  travel.  For  this  operation  the  feeding  and 
cams  controlling  the  left  hand  travel  of  the  turret  must  be 
set  so  that  the  stop  meets  the  bar  at  the  right  moment,  it 
being  customary  to  design  the  stop  cam  with  a  short  straight 
surface,  which  will  allow  the  turret  to  remain  stationary 
while  the  bar  is  feeding  and  tlie  chuck  is  closing.  The  cam 
for  the  collet  chuck  now  forces  the  collet  tube  forward, 
which  causes  the  collet  to  close  on  the  bar  and  lock.  The 
turret  is  now  forced  to  the  right  and  is  indexed  to  the  next 
position  by  one  of  the  backing  off  cams  C,  Fig.  1.  It  is 
then  caused  to  travel  to  the  left  by  work  cam  D.  All  of 
these  operations  are  performed  with  the  cam  drum  revolving 
at  a  rapid  rate  by  the  adjustment  of  the  speeding-up  device. 
When  the  box  tool  is  within  about  %  in.  of  the  end 
of  the  bar  the  speeding  up  device  is  thrown  out  of  operation 
by  the  speeding  pins  L.  The  turret  then  travels  at  a  speed 
suitable  for  taking  a  cut  with  the  box  tool,  which  then 
machines  the  threaded  body  of  the  screw  and  also  reduces 
the  end  and  points.  After  this  operation  is  completed  the 
speeding  up  device  is  set  in  operation  and  about  this  time 
one  of  the  reversing  cams  backs  off  the  turret  and  causes  it 
to  go  through  the  same  operation  as  has  been  explained 
until  the  drill  is  about  %  in.  from  the  point  of  the  screw. 
The  cam  drum  then  again  slows  up  until  tliis  operation  is 
completed. 

Threading  is  done  in  identically  the  same  way.  If  a 
solid  die  is  used  the  spindle  of  the  machine  would  be  re- 
versed at  the  proper  moment  by  the  cams  for  that  purpose. 
The  cut-off  cams  then  cause  the  tool  for  breaking  off  comers 
of  the  head  to  feed  in  and  do  its  work,   and  also  at  the 
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Fig.  8 

Cup-Pointed    Set   Screw 


Fig.  9 
Valve   Motion    Pin 


same  time  the  cut-off  tool  is  cutting  off  the  bar.  When  the 
set  screw  is  completed  it  falls  into  the  base  of  the  machine 
or  onto  a  chute  and  drops  into  a  box.  The  cam  drum  now 
goes  to  fast  speed,  the  chucking  cam  loosens  the  collets, 
the  bar  feeds,  and  the  various  operations  are  gone  through 
again. 

The  set-up  just  described  could  be  modified  to  save  time 
by  holding  the  drill  for  cup  pointing  in  the  box  tool,  in 
this  event  the  turning  and  cup  pointing  would  all  have  been 
done  at  one  time  and  the  separate  operation  of  cup  pointing 
done  away  with;  the  third  position  of  the  turret  could  thus 
be  passed  over  while  the  cam  dram  is  revolving  at  a 
rapid  rate. 

Set  screws  are  required  of  various  lengths  and  diameters 
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for  locomotive  repairs.  If  necessan,'  to  make  to  lengths 
differing  from  that  mentioned  above  the  operations  of  alter- 
ing the  machine  would  not  differ  greatly  from  those  of 
changing  a  turret  lathe.  To  change  from  the  o-in.  screw 
above  mentioned  to  a  2-in.  screw  will  require  the  following 
changes.  The  stop  for  gaging  the  length  of  stock  must  be 
set  out  one  inch,  the  cutting  tool  in  the  box  tool  for  reducing 
the  point  adjusted,  the  drill  for  cup  pointing  moved  out  one 
inch  and  the  speeding-up  cams  or  pins  relocated  to  throw 
the  same  out  of  operation  at  a  later  period,  all  of  which  may 
be  done  in  a  few  moments.  If  it  is  necessan-  to  make  a 
longer  screw  the  cutting  tools  would  be  reset  in  the  opposite 
direction  from  that  mentioned  and  the  speed-up  pins  reset. 
For  manufacturing  bolts  from  he.xagon  or  square  stock  it 
would  be  necessan,'  to  change  the  collets  and  feed  fingers 
and  alter  the  tools  on  the  turret  faces.     The  cams  used  for 
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Fig.   11 
Staybolt     Sleeve 


set  screws  would  answer  without  changing.  Shifting  from 
set  screws  to  bolts  will  involve  about  the  same  work  as 
changing  on  a  turret  lathe. 

A  NUMBER  OF  TYPICAL   SET-UPS. 

Next  it  may  be  well  to  consider  work  such  as  valve  mo- 
tion pins  or  bolts,  as  shown  in  Fig.  9.  This  pin  may  be 
made  from  cold  or  hot  rolled  mild  steel  of  the  nearest  diam- 
eter kept  in  stock.  The  cycle  of  operation  of  manufacture 
would  be  as  follows:  The  stock  would  be  fed  out  against 
a  stop  and  the  collets  tightened.  Next  a  box  tool  would 
rough  turn  the  diameters  A,  B,  C  and  D  as  shown  in  Fig.  9, 
except  that  the  tapers  would  not  be  made  in  this  operation. 
For  roughing  these  four  diameters  four  cutting  tools  would 
be  placed  in  the  box  tool,  each  set  to  cut  to  the  proper  diam- 
eter and  correctly  spaced  to  allow  for  the  correct  distances. 
The  next  tool  may  be  a  finishing  box  tool  in  which  are  held 
two  broad  faced  shaving  tools  for  shaving  the  taper  por- 
tions, a  plain  tool  to  turn  the  body  B  to  correct  diameter 
and  also  a  center  drill  for  centering  the  end  of  the  pin.  The 
remaining  turret  face  would  be  taken  up  by  the  tlireading 
die.  In  the  front  cut-off  rest  would  be  placed  two  tools  for 
necking,  as  shown,  should  this  be  desired,  the  cutting  off 
being  done  by  the  rear  cut  off. 

The  stop,  chucking  and  feeding  cams  would  be  identical 
with  those  used  for  the  set  screw.  Under  most  conditions 
the  same  work  cam  D  would  be  used.  However,  on  account 
of  heavier  work  and  more  tools  cutting  it  may  be  desirable 
to  alter  this  cam  to  provide  a  slower  rate  of  feed,  which 
would  involve  removing  the  two  bolts  shown,  removing  the 
cam  and  applying  a  new  one.  A  reasonable  amount  of 
care  must  be  taken  to  locate  the  new  cam  similar  to  the 
one  removed.  The  same  operation  would  possibly  also  be 
necessary  for  the  next  cam,  on  account  of  the  center  drilling, 
which  is  a  delicate  operation;  it  may  be  desirable  to  reduce 
the  angle  of  the  cam  near  the  end  of  the  cut  in  order  not  to 
crowd  the  drill.  The  operation  of  threading  would  be  similar 
to  that  on  the  set  screw.  The  cut-off  cams  would  be  the 
same.  The  speeding  up  cams  would  be  set  to  speed  up  at 
completion  of  each  cut  and  slow  down  at  the  start  of  each 
cut,  as  has  been  explained. 

As  another  example  let  it  be  assumed  that  it  is  desirable 


to  make  bushings  such  as  are  used  in  valve  motion  levers  or 
rods,  shown  in  Fig.  10,  from  solid  bar  stock.  The  opera- 
tions of  feeding  the  bar  would  be  similar  to  the  above.  In 
the  second  position  of  the  turret  the  operations  would  be 
those  of  drilling  and  rough  turning  the  outside,  both  of 
which  may  be  done  at  one  time  by  a  drill  and  turning  tool 
held  in  the  box  tool.  If  accuracy  is  desired,  an  inside  and 
outside  turning  tool  may  be  used  on  the  next  turret  face, 
inside  turning  of  the  hole  being  for  the  purpose  of  insuring 
that  the  hole  is  concentric  with  the  outside  and  to  correct 
trouble  from  the  drill  not  running  true.  If  accuracy  is  not 
necessary,  as  would  be  the  case  where  these  bushings  are  to 
be  finished  later  to  fit  worn  levers,  this  operation  may  be 
omitted.  The  next  operation  would  be  that  of  reaming  the 
hole  and  cutting  off.  On  account  of  the  drilling  which  may 
be  for  a  comparatively  large  hole,  it  will  be  necessary  to 
employ  a  slow  feed  work  cam  D,  Fig.  1,  tlie  changes  of 
which  would  be  similar  to  those  previously  explained. 

For  making  flexible  staybolt  sleeves.  Fig.  11,  the  opera- 
tions may  be  those  of  drilling  and  forming  the  outside  at 
one  time,  threading  the  taper  end  and,  in  the  last  position 
of  the  turret  head,  threading  the  straight  portion  and  cut- 
ting off.  This  would  require  a  slow  feed  cam  for  the  drill- 
ing and  require  relocating  the  cut-off  cam  for  the  outside 
forming,  which  should  be  done  at  the  same  time  as  the 
drilling.  This  will  involve  in  most  machines  the  drilling  of 
additional  holes  in  the  cut-off  cam  disk.  The  threading 
could  be  done  with  the  regular  work  cams.  On  account  of 
two  dies  it  would  be  necessary  to  add  a  pair  of  cams  to 
take  care  of  the  second  reversal  of  the  spindle,  and 
the  speeding-up  cams  would  also  have  to  be  properly 
set.  This  describes  only  one  of  the  many  methods 
of  setting  up  for  this  much  used  article.  In  the  larger 
shops  it  is  customar)'  to  make  these  sleeves  on  multi-spindle 
automatic  machines,  where  the  output  will  be  greater.  The 
countersinking  for  the  head  of  the  staybolt  must  be  a  second 
operation. 

Much  space  could  be  used  in  dealing  with  the  proper  angle 
and  design  of  cams  in  order  that  the  greatest  output  may 
be  obtained.  On  this  class  of  machine  it  is  the  custom  of 
the  makers  to  supply  cams  known  as  slow,  medium  and  fast, 
which  will  generally  meet  all  requirements  for  railway  work. 
To  go  too  deep  into  this  phase  of  the  subject  would  only 
complicate  matters  and  it  is  a  question  if  anything  would 
be  gained  in  the  long  run. 

When  purchasing  a  machine  it  is  customary  for  the  maker 
to  cam  for  certain  jobs.  From  the  original  set-up  a  stud)' 
of  cams  and  tools  may  be  made  that  will  serve  as  a  guide 
for  future  jobs  of  a  similar  nature.  That  is,  suppose  a 
machine  is  set  up  for  the  set  screw.  Fig.  8,  where  the  cam 
for  feeding  the  box  tool  is  what  is  known  as  medium,  or 
in  the  case  of  the  bushing.  Fig.  10,  a  slow  cam  is  used  for 
drilling  the  bushing.  If  these  work  satisfactorily  a  record 
may  be  made  of  the  set-up  and  similar  cams  used  for  jobs 
of  a  similar  nature.  By  obtaining  a  supply  of  cams  of 
various  degrees  of  speed  about  any  job  encountered  in  rail- 
way shops  may  quickly  be  set  up.  The  cams  used  on  most 
single  spindle  machines  are  made  of  iron  or  steel  ca.stings 
and  are  comparatively  cheap.  While  the  speed  of  output 
may  not  be  all  that  an  expert  may  desire  the  results  for  the 
month  will  be  found  satisfactory  if  attention  is  given  to 
reducing  the  lost  time  by  proper  setting  of  the  speeding  up 
device  for  the  cam  drum. 

Making  use  of  as  many  cutting  tools  in  one  operation  as 
possible  results  in  time  saving.  Never  make  use  of  two 
faces  of  the  turret  if  by  combining  the  tools  the  operations 
may  be  done  on  one  face.  This  is  a  question  of  judgment 
on  the  part  of  the  employee  having  charge  of  the  machine. 

The  single  spindle  machines  are  made  in  various  forms 
and  designs,  having  rod  capacities  of  from  %  in.  to  5  in. 
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For  railway  work,  except  in  the  largest  shops,  there  is  not 
enough  work  to  keep  the  smaller  machines  fully  employed. 
As  a  general  proposition  machines  smaller  than  IJ-l-in.  rod 
capacity  will  not  meet  with  favor.  However,  the  general 
run  of  work  must  govern  the  size  of  machines  selected. 

THE  MULTIPLE  SPINDLE  AUTOMATIC  MACHINE 

The  multiple  spindle  automatic  machine,  shown  in  Fig. 
2,  differs  from  the  single  spindle  machine  in  that  four  or 
more  bars  are  operated  on  at  one  time  and  as  a  result  a 
greater  output  is  obtained.  Its  principal  use  is  for  making 
articles  in  large  numbers  at  one  time;  it  begins  where  the 
field  of  the  single  spindle  automatic  machine  leaves  off. 

The  machine  shown  has  four  live  or  work  spindles  and 
will  serve  as  an  illustration  for  describing  any  class  of 
multi-spindle  machine,  some  forms  having  five  or  six  spin- 
dles.    However,  they  all  work  on  one  general  principle. 

With  the  machine  shown,  each  of  the  four  bars  when 
being  worked  on  is  chucked  and  revolved  in  one  of  the 
work  spindles  C,  C,  C-  and  C^,  only  two  of  which  are 
clearly  shown.  These  spindles  have  their  bearings  in  a 
drum  that  is  indexed  on  the  quarters.  That  is,  the  spindle 
shown  at  C  next  indexes  to  position  at  C  then  to  C"  and 
so  on.  The  stock  is  always  fed  and  chucked  in  the  spindle 
while  in  position  C,  the  operation  of  feeding  stock  and 
chucking  being  controlled  by  cams  on  the  cam  drum  D. 
These  operations  are  similar  to  those  of  the  single  spindle 
machine. 

The  turret,  or  more  properly  speaking,  the  fixture  for 
holding  the  cutting  tools,  dies,  taps,  etc.,  is  shown  at  B. 
This  is  mounted  on  a  slide  that  works  longitudinally  in  a 
horizontal  plane  and  is  controlled  in  its  movements  by  a 
roll  attached  to  it,  which  is  operated  on  by  the  cams  on  cam 
drum  E,  the  number  of  tools  in  this  tool  holder  corresponding 


threaded  and  the  second  and  first  bars  are  turned.  In  the 
last  position  the  bar  is  cut  off.  It  will  be  noted  from  the 
above  that  each  time  the  tool  holding  turret  advances  a  com- 
plete piece  is  made,  the  time  to  make  a  piece  being  that  of 
the  longest  single  of)eration.  The  method  of  setting  the 
tools  is  very  similar  to  the  single  spindle  machine. 

The  operation  of  indexing  the  live  spindle  drum,  threading 
and  revolving  the  live  spindles  would  require  a  lengthy 
description  and  will  therefore  be  omitted;  suffice  it  to  say 
that  these  operations  have  been  carefully  worked  out  and 
give  very  little  trouble. 

The  cam  drum  shaft  makes  one  revolution  for  each  piece 
manufactured,  that  is.  the  cam  drum  makes  four  revolutions 
to  one  complete  revolution  of  the  live  spindle  drum.  The 
cams  are  very  simple,  consisting  of  the  customary  cams  to 
open  and  close  the  chuck  and  the  bar  feeding  cams,  which 
are  mounted  on  cam  drum  D.  Like  those  on  the  single 
spindle  machine,  they  are  rarely  changed.  The  tool  turret 
is  controlled  by  cams  mounted  on  cam  drum  E,  which  are 
generally  changed  when  a  job  is  set  up,  which  varies  to  any 
great  extent  from  the  previous  job,  this  being  done  to  obtain 
greater  output.  The  cut-off  cams  on  disk  F  do  not  require 
frequent  changing.  In  addition,  the  machine  has  the  cus- 
tomary speeding  up  device  for  rapidly  revolving  the  cam 
drum  during  the  non-cutting  operations. 

As  a  whole  this  class  of  machine  is  not  difficult  to  set  up 
and  is  readily  understood  by  persons  having  a  knowledge 
of  automatic  screw  machines  in  general.  It  is  naturally 
more  difficult  and  more  time  is  required  to  set  it  up  than 
the  single  spindle  machine  on  account  of  the  greater  num- 
ber of  chucks  and  feed  fingers  that  are  used,  each  of  which 
must  be  adjusted  to  the  correct  tension.  The  cutting  tools 
do  not  differ  greatly  from  those  used  in  the  single  spindle 
machine  and  require  about  the  same  time  to  set  up.     With 


/y//////'' 


Fig.   12 — Successive    Operations    In    Mailing    Sleeves   for   Flexible    Staybolts 


to  the  number  of  spindles  of  the  machine.  The  cut-oft"  and 
cross  forming  tools  are  controlled  by  cams  on  cam  disk  F. 
There  are  also  special  shaving  tools  at  the  top  of  the  ma- 
chine shown  at   G. 

HOW    THESE    MACHINES    0PER.4TE 

When  setting  up  this  machine  a  bar  is  passed  through  the 
spindle  shown  at  C  and  the  chuck  and  feed  finger  properly 
set.  The  machine  is  then  indexed  by  hand  to  the  next  posi- 
tion, so  that  this  spindle  is  rotated  to  position  C.  The 
second  bar  is  then  placed  in  the  spindle  now  at  C  and  the 
chuck  and  feed  finger  for  this  spindle  properly  set.  The 
same  operation  is  gone  through  with  for  the  remaining  two 
spindles.  The  machine  may  then  be  started,  when  all 
spindles  and  bars  will  revolve. 

When  machining,  the  four  tools  in  the  turret  each  per- 
forms a  certain  operation  very  similar  to  the  single  spindle 
machine,  except  that  with  this  form  of  machine  the  first 
tool  performs  a  certain  operation,  which  for  the  set  screw 
may  be  to  turn  the  threaded  portion  for  a  part  of  its  length. 
The  live  head  then  indexes  and  this  bar  is  passed  on  to  the 
next  tool,  which  may  finish  the  turning  and  pointing.  In  the 
meantime  the  bar  just  fed  is  having  the  first  operation  per- 
formed on  it.     The  head  then  indexes  and  the  first  bar  is 


the  multi-spindle  machine  it  is  necessary  to  employ  one  set 
of  chuck  and  feed  fingers  for  each  spindle,  amounting  to 
four  or  more  sets  compared  with  only  one  for  the  single 
spindle  machine.  On  this,  as  on  the  single  spindle  machrne 
It  is  often  possible  to  change  from  one  job  to  another  with- 
out changing  the  cams  or,  possibly  only  a  changi  of  the  cam 
that  controls  the  tool  holding  head. 

SOME    MULTIPLE    SPINDLE    RAILROAD    SHOP    JOBS 

In  railway  shops  there  are  a  number  of  articles  that  can 
be  made  to  good  advantage  on  these  machines.  Their  se- 
lection should  be  confined  to  articles  made  in  large  quanti- 
ties where  frequent  changes  or  set-ups  will  not  be  necessary. 
One  job  these  machines  are  often  used  on  is  the  making  of 
sleeves  for  flexible  staybolts,  as  shown  in  Fig.  12.  A"  de- 
scription of  the  dift'erent  operations  when  making  this  piece 
may  be  of  interest  and  will  serve  as  an  illustration  for  any 
similar  job.  Assume  that  the  four  bars  are  in  the  machine 
and  ready  to  start.  The  bar  in  position  C  is  fed  against 
a  stop  that  is  moved  up  in  front  of  the  bar  at  the  time  of 
its  feeding.  After  the  bar  has  been  tightened  in  the  chuck 
the  stop  lowers  out  of  the  way.  The  cutting  tools  then 
advance  to  the  left  and  drill  a  hole  for  a  part  of  the  dis- 
tance and  at  the  same  time  a  front  forming  tool  is  cutting 
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the  outside  of  the  bar  to  the  form  shown  at  A.  When  this 
operation  is  completed  the  tools  back  away  and  the  spindles 
are  indexed  a  quarter  turn.  The  second  bar  is  now  fed  in 
the  spindle  in  position  C.  The  bar  previously  mentioned 
has  now  advanced  to  tlie  next  position,  where  the  hole  is 
drilled  the  full  depth  by  a  second  drill,  as  shown  at  B,  and 
at  the  same  time  the  bar  just  fed  is  drilled  and  formed  on 
the  outside.  The  tools  now  back  off  and  the  third  bar  is 
fed  and  chucked.  In  this  position  the  first  bar  is  threaded, 
which  for  this  particular  piece  is  done  by  two  dies  held  in 
one  holder,  one  being  for  the  straight  thread  and  the  other 
for  the  taper  thread,  as  shown  at  C.     While  the  threading 


Fig.    13 — Turning   Tool    Holder 

is  going  on  the  two  operations  explained  are  also  going  on 
on  the  bars  following.  The  tools  now  back  off  and  the  first 
bar  indexes  to  the  fourth  position,  where  the  sleeve  is  cut 
off,  as  shown  at  D,  and  at  the  same  time  the  operations  that 
have  been  explained  are  being  performed  on  the  succeeding 
bars.  As  a  result,  each  time  the  tools  advance  a  complete 
piece  is  made.  If  it  is  necessary  to  make  a  longer  or  shorter 
sleeve  the  cutting  tools  and  speeding  dogs  should  be  changed. 
A  chance  to  a  larger  or  smaller  sleeve  will  also  involve 
changing  collets  and  feed  fingers,  but  for  the  average  length 


the  automatic  screw  machine  principally  in  the  omission  of 
automatic  chucking  and  feeding  of  the  stock,  tlie  turret 
travel  and  indexing,  the  cut-off,  forming  and  speeding-up 
of  the  cam  shaft  being  operated  by  cams.  The  articles  to 
be  machined  are  chucked  in  regular  lathe  chucks  or  special 
chucks  or  holders  and  follow  practices  very  similar  to  hold- 
ing castings  or  forgings  in  center  lathes. 

In  operation  the  piece  to  be  machined  is  chucked  and  a 
starting  lever  is  shifted  which  throws  the  cam  shaft  revolving 
mechanism  into  operation.  The  machine  then  goes  through 
the  various  operations  necessary  to  complete  the  piece,  being 
controlled  entirely  by  the  cams.  When  the  piece  is  com- 
pleted the  mechanism  for  revolving  the  cam  shaft  is  thrown 
out  of  operation  and  remains  inactive  until  the  operator  adds 
a  new  piece  and  starts  it  again. 

The  method  of  camming  and  setting  up  this  form  of 
machine  is  verj'  similar  to  that  used  on  the  single  spindle 
automatic  screw  machine  and  a  description  would  be  largely 
a  repetition  of  what  has  already  been  said;  therefore  this 
will  not  be  considered  except  where  it  is  necessary  to  note 
differences. 

CAPACITY   RANGE   OF    CHUCKING    MACHINES 

These  machines  are  made  in  various  sizes  and  forms,  the 
largest  being  capable  of  machining  work  up  to  about  16  in. 
in  diameter  by  about  12  in.  long.  Their  principal  use  in 
railway  work  is  the  manufacture  of  special  cocks  and  valves 
used  on  locomotives,  air  pump  piston  heads  and  packing 
rings,  nuts  for  side  and  main  rods,  oil  or  grease  cups  made 
from  forgings  or  castings,  parts  for  metallic  packing,  water 
gage  parts,  boiler  fittings,  piston  rod  and  other  nuts,  piston 
packing  rings  and  parts,  nuts  for  flexible  staybolts,  knuckle 
pins  and  bushings,  or  generally  speaking,  any  article 
finished  from  castings  or  forgings  within  the  size  capacity 
of  the  machine,  which  are  made  in  quantities  of  SO  or  more 
at  a  time. 

The  tools  used  on  these  machines  differ  materially  from 
those  used  on  automatic  screw  machines,  principally  be- 
cause the  work  is  larger  and  made  from  castings  or  forgings. 
These  tools  in  many  respects  resemble  those  used  on  the 
larger  turret  lathes  for  similar  work.  When  the  machines 
are  purchased  they  may  be  equipped  with  various  forms  of 
tool  holders,  turning  tools  and  devices,  which  make  it  possi- 
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Operations   in   Turning    an   Air    Pump    Piston    Head 
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of  these  sleeves  it  would  not  be  necessary  to  change  the 
cams.  To  make  set  screws  or  similar  articles  would  prob- 
ably require  a  complete  change  of  collets,  feed  fingers  and 
cams  on  the  drum  for  feeding  the  tool  slide. 

THE  AUTOMATIC  CHUCKING  MACHINE 

The  automatic  chucking  machine,  shown  in  Fig.  3,  is  used 
mostly  for  machining  castings  and  forgings.     It  differs  from 


ble  successfully  to  machine  a  large  variety  of  work  without 
designing  special  tools.  The  cutting  tools  are  generally 
made  from  square  high  speed  steel,  similar  to  the  bits  used 
in  lathe  tool  holders. 

One  form  of  turning  tool  holder,  shown  in  Fig.  13,  is 
used  quite  extensively.  This,  as  shown,  may  be  secured 
to  the  face  of  the  turret  by  four  bolts,  the  outer  face  being 
drilled  and  reamed  to  take  tool  holding  bars  such  as  those 
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shown  in  Fig.  18,  which  in  turn  hold  the  high  speed  cutting 
tools.  The  holes  for  the  tool  holding  bars  are  spaced  to 
varying  distances  from  the  center  line  of  the  lathe  spindle, 
which  makes  it  possible  to  select  a  hole  suitable  for  prac- 
tically any  article  to  be  made.  It  is  customary  to  make  use 
of  one,  two,  three,  or  more  of  these  holes  and  tool  holding 
bars  at  one  time,  in  order  that  a  corresponding  number  of 
cutting  tools  may  be  in  operation  at  one  time,  each  ma- 
chining a  separate  diameter  or  face.  A  good  illustration 
of  this  is  the  valve  bonnet  shown  in  Fig.  21,  where  the 
shoulder,  threaded  portion  and  end  are  all  machined  at  one 
pass  of  the  turret.  Drills  and  reamers  are  held  about  the 
same  as  in  turret  lathes.     It  is  customary  to  use  the  self- 


Fig.  18 — Outside  Turning  Tool 

opening  die,  as  these  machines  are  not  usually  arranged  for 
reversing  the  direction  of  the  spindle,  and  collapsing  taps 
are  also  used  for  the  same  reason.  These  dies  and  taps  give 
very  good  results.  The  cross  facing  is  done  with  ordinary 
tools  held  in  tool  posts  similar  to  lathe  practice.  Special 
tool  holders  and  appliances  are  designed  for  various  jobs, 
making  it  possible  to  machine  almost  any  article  required 
that  comes  within  the  range  of  the  machine.  It  is  a  ques- 
tion of  having  a  large  enough  run  of  one  kind  of  article 
to  warrant  the  designing  and  making  of  these  special  ap- 
pliances. 

TYPICAL   CHUCKING    MACHINE   WORK 

A  few  illustrations  will  be  given  showing  jobs  suitable 
for  the  machine  in  question.  A  fair  sample  of  larger  work 
is  the  9j4-in.  air  pump  piston  head.  Fig.  14.  There  are 
numerous  ways  this  job  could  be  set  up.  For  the  compara- 
tively small  number  called  for  at  a  time  the  set-up  as  out- 
lined below  may  be  followed  and  is  advocated  because  it 
will  involve  only  a  few  tools  in  addition  to  those  which 
would  be  required  to  make  the  same  piece  on  center  lathes. 
The  casting  would  be  chucked  for  the  first  operation,  as 
shown  in  Fig.  14,  having  it  supported  as  far  away  from 
the  chuck  face  as  possible  while  assuring  a  satisfactory  hold 
and  permitting  the  entire  outside  face  to  be  machined  at  this 
one  chucking.  It  is  backed  up  by  ring  A  to  prevent  shifting 
and  admit  of  quick  chucking.  The  tool  B,  for  turning  the 
periphery  of  the  head,  and  the  drill  C  are  held  in  a  tool 
holder  secured  to  one  face  of  the  turret.  As  the  turret  ad- 
vances the  drill  bores  the  hole  for  the  piston  rod  and  the 
outside  is  rough  turned.  As  soon  as  these  operations  are 
completed  far  enough  for  the  tool  holders  and  turret  to  get 
out  of  the  way  the  front  facing  tool  D,  held  in  the  cross 
slide,  starts  to  rough  face.  Generally  the  cams  may  be  set 
so  that  these  two  operations  are  going  on  at  one  time.  In 
the  front  cross  slide  are  also  held  two  tools,  E,  E  for  rough- 
ing out  the  grooves  for  packing  rings  and  which  come  into 
operation  about  the  time  the  facing  is  completed.  The 
front  cross  slide  now  backs  off  and  the  rear  slide,  in  which 
are  set  a  finish  facing  tool  F  and  two  finishing  tools  G,  G 
for  packing  ring  grooves,  comes  into  play  and  completes  these 
operations.  These  latter  tools  are  held  with  the  cutting 
edge  downward.  These  now  back  off  and  come  to  rest 
to  clear  the  casting.  The  cam  shaft  now  goes  into  high  speed 
and  causes  the  turret  to  index  and  advance  until  the  tools 
are  about  J4  in-  from  the  work  when  the  cam  shaft  goes  to 


slow  speed  and  the  finishing  tool  H,  Fig.  15,  finishes  the 
outside  diameter  of  the  casting  to  correct  size  and  at  the 
same  time  a  boring  tool  I  bores  the  hole  true  for  the  pur- 
pose of  correcting  any  inaccuracies  tliat  may  have  developed 
on  account  of  blow  holes  or  the  drill  not  miming  true.  The 
cam  shaft  now  goes  to  fast  speed  and  indexes  the  high  speed 
continuing  until  the  tools  shown  in  Fig.  16  are  ready  to 
cut,  when  it  slows  down  and  tool  /  in  the  tool  holder  breaks 
off  the  corner  while  at  the  same  time  the  hole  is  reamed  by 
reamer  K,  held  in  a  floating  holder.  When  this  is  com- 
pleted the  cam  shaft  goes  to  fast  speed  and  indexes  around 
to  the  starting  position,  where  it  automatically  stops,  until 
the  finished  piece  is  removed  and  replaced. 

The  second  side  is  finished  in  a  very  similar  manner,  as 
shown  in  Fig.  17,  the  front  facing  tool,  in  the  cross  slide 
shown  in  Fig.  14,  the  rear  facing  tool  rough  facing  the 
piston,  while  the  rear  tool  does  the  finish  facing.  A  tool 
in  the  tool  holder  on  the  turret  breaks  off  the  comer.  If 
necessary  to  counterbore  for  a  piston  rod  nut,  a  counterbore 
is  also  held  in  the  turret  and  operates  at  the  same  time.  The 
second  side  of  these  pieces  only  takes  up  one  face  of  the 
turret,  the  remaining  faces  being  indexed  and  passed  over 
at  fast  speed  until  the  machine  comes  to  starting  position. 

This  set-up,  while  not  ideal  for  great  output,  is  one  that 
may  quickly  be  made  without  much  in  the  way  of  tools  not 
supplied  with  the  machine.  The  two  front  and  back  tools 
to  cut  the  packing  ring  grooves  require  a  special  holder 
which  is  not  expensive.  The  facing  tools  are  held  in  regular 
toolposts  on  the  cross  slides  which  may  be  supplied  as  part 
of  the  machine. 

The  cutting  tools  are  similar  to  lathe  tools  used  for 
similar  purposes.  The  drill  is  held  in  a  holder  in  one  of 
the  turret  holes,  the  inside  turning  tool  being  held  in  a  similar 
manner.  The  outside  turning  tool  is  shown  in  Fig.  18,  the 
nature  of  which  has  already  been  referred  to.  For  ac- 
curate reaming  it  is  advisable  to  hold  the  reamer  in  a  float- 
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Fig.    19  Fig.    20 

Turning    Air   Pump    Piston    Packing    Rings 

ing  holder.  If  necessar)'  to  tap  the  head  the  inside  turning 
and  reaming  may  be  omitted  and  a  tap  substituted. 

The  regular  cams  supplied  with  the  machine  may  be  used 
for  the  turret.  The  cams  for  the  cross  slide  would  have 
to  be  set  to  insure  that  the  cross  facing  does  not  interfere 
with  the  turret  tools,  which  is  a  comparatively  simple  op- 
eration. The  time  for  making  this  piece  would  be  less  than 
is  required  to  make  it  on  a  center  lathe  on  account  of  the 
tools  being  set  to  size  on  this  machine  and  requiring  con- 
siderable resetting  and  adjusting  when  made  on  a  center 
lathe.  Considering  the  fact  that  one  operator  mav  attend  to 
three  or  four  of  these  machines,  their  economy  is  self-evident. 

Air  pump  piston  packing  rings  may  reaciily  be  made  on 
these  machines.  The  general  custom  is  to  make  the  castings 
in  pots  which  are  held  in  the  three-jaw  or  a  special  chuck 
and  about  the  same  practice  is  followed  as  in  chucking  cyl- 
inder packing.  When  machining,  the  outside  and  inside  of 
the  pot  is  turned  at  one  time  by  tools  held  in  a  fixture  se- 
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cured  to  the  turret  face  and  provided  with  a  pilot  bar  pass- 
ing through  a  bushing  in  the  chuck  for  the  purpose  of  steady- 
ing the  fixture.  The  outside  is  then  finished  with  a  second 
similar  tool,  also  guided  with  the  pilot  bar  as  shown  in  Fig. 
19.  The  rings  are  then  cut  apart  by  a  number  of  cutting  off 
tools,  as  shown  in  Fig.  20.  This  method  is  followed  very 
largely  by  automobile  manufacturers. 

Globe  valve  parts  ma)'  also  readily  be  finished  on  this 
class  of  machine,  the  tooling  operations  not  differing  ma- 
terially from  turret  lathe  practice,  except  that  the  self-open- 
ing die, — generally  hand-closed, — should  be  used.  A  valve 
bonnet  will  be  used  as  an  illustration,  shown  in  Fig.  21. 
This  piece  may  be  held  in  a  three  jaw  chuck  if  such  device  is 
suitable,  or  if  of  a  special  shape,  special  jaws  that  conform 
to  the  shape  of  the  bonnet  may  be  necessary.  The  first  op- 
eration would  be  to  turn  at  one  time  the  outside  of  the 
shoulder,  the  threaded  portion  and  the  end,  with  the  tool  held 
in  the  tool  holder  supported  from  the  turret.  At  the  same  time 
the  hole  would  be  drilled  and  countersunk  by  a  combination 
drill  and  countersink  held  in  the  same  tool  holder.  .After 
this  operation  is  completed  the  piece  would  be  necked  and 
the  shoulder  rounded  over  by  tools  held  in  the  front  cross 
slide.  The  hole  would  then  be  finish  reamed  by  a  reamer 
held  in  the  floating  tool  holder  and  the  countersunk  seat  may 
be  finished  by  combining  the  reamer  and  countersink.  After 
this  the  piece  would  be  threaded.     Should  this  piece  require 


Fig.  21 — Valve    Bonnet 

inside  threading  a  tap  may  be  substituted  for  the  last  reamer, 
in  which  event  the  ordinary  form  of  square  shank  tap  may 
be  used,  which  would  be  held  in  a  square  socket  and  allowed 
to  feed  entirely  through  the  piece  and  araw  out  of  the  socket; 
the  tap  would  remain  in  the  bonnet,  to  be  removed  by  the 
operator  and  replaced  in  the  socket  when  he  takes  the  piece 
out  of  the  chuck.  Other  parts  for  glol^e  valves  may  be  made 
in  a  similar  manner  and,  generally  speaking,  require  only 
such  special  tools  as  would  Ije  needed  on  a  turret  lathe. 

MANAGEMENT  OF  AUTOMATIC  MACHINES 

There  is  some  diffeience  of  opinion  as  to  the  speeds  and 
feeds  at  which  automatic  screw  machines  should  be  operated. 
Fast  cutting  speeds  and  feeds  naturally  turn  out  more  work 
per  minute.  To  offset  this  the  cutting  tools  dull  more  rapidly 
which  makes  it  necessary  to  stop  the  machines  for  the  pur- 
pose of  sharpening  the  tools.  Slower  speed  results  in  smaller 
output  per  minute,  but  also  in  less  delay.  Generally  speak- 
ing, for  soft  steel  where  good,  high  speed  steel  cutting  tools 
are  used  and  also  a  good  grade  of  cutting  oil,  a  cutting  speed 
of  100  ft.  per  minute  and  a  feed  of  1/200  to  1/50  in.  per 
revolution  can  be  maintained  without  too  frequent  sharpen- 
ing of  cutting  tools.  By  observing  the  speeds  on  a  few  jobs 
made  from  various  grades  of  material,  a  fair  estimate  may 
be  made  as  to  speeds  for  new  jobs  and  data  secured  for  se- 


lecting cams  and  setting  spindle  speeds.  These  machines 
are  equipped  with  oil  pumps  for  flooding  the  tools  with  cut- 
ting oil,  and  may  therefore  be  used  at  top  cutting  speeds. 

SUPERVISION 

In  most  shops  where  automatics  are  installed  it  is  the  cus- 
tom to  assign  one  man  to  these  machines,  whose  duty  is 
to  see  that  they  are  properly  set  up,  and  in  case  there  are  only 
a  few  machines,  to  do  the  actual  setting  up  and  also  to  make  a 
study  of  various  contemplated  jobs  to  ascertain  if  they  can 
be  made  on  these  classes  of  machines  to  advantage.  Such  a 
man  will  soon  find  a  number  of  jobs  that  may  be  made 
cheaper  on  the  automatics  than  by  other  methods,  resulting 
in  reduced  shop  costs.  This  supervisor  should  make  sketches 
of  the  first  set-up  of  various  jobs  on  the  various  machines. 
These  will  be  of  assistance  for  future  jobs.  Preferably  a 
draftsman  should  make  drawings  of  the  set-ups,  which  will 
be  valuable  as  shop  records  and  also  in  the  absence  of  the 
supervisor.  This  will  work  two  ways.  If  the  machines  are 
not  run  up  to  the  original  speed  some  one  is  at  fault.  If  the 
supervisor  is  ambitious  he  will  soon  find  ways  to  turn  out 
work  quicker  than  the  original  set-up. 

The  nature  of  the  work  will  govern  the  number  of 
machines  per  man.  Generally  speaking,  one  operator  is 
necessary  for  four  machines. 

WHEN    SHOULD    AUTOMATICS    BE    INSTALLED? 

There  is  not  much  to  be  gained  by  installing  less  than  four 
automatics.  This  number  would  require  one  man  to  super- 
vise and  set  up  and  one  man  to  operate.  The  machines  need 
not  all  be  the  same,  but  should  be  selected  with  reference  to 
the  work  that  is  in  sight.  Under  most  conditions  for  rail- 
way work  one  multi-spindle  machine  for  staybolt  sleeves, 
having  bar  capacity  of  about  2%  in.,  two  single  spindle 
machines  of  about  2j4-in.  bar  capacity  and  an  automatic 
chucking  machine  will  be  found  suitable.  These  will  dem- 
onstrate the  possibilities  of  this  class  of  machine. 

Considering  these  machines  from  an  investment  standpoint, 
they  generally  cost  more  than  plain  machines  of  equal  ca- 
pacity, .such  as  lathes,  turret  lathes  or  hand  screw  machines. 
They  will,  however,  turn  out  more  work  under  average  con- 
ditions when  properly  operated.  Therefore,  the  money  in- 
vested per  unit  output  will  not  be  much  above  other  machines, 
and  the  labor  costs  will  be  found  very  much  lower  because 
of  the  fact  that  one  operator  attends  to  a  number  of  machines. 


AN    INSTRUCTIVE    CLASSIFICATION    OF 
ACCIDENTS 

The  Pullman  Car  Works  recently  analyzed  the  accidents 
occurring  in  the  company's  shops  during  the  year  1918  to 
determine  the  relative  extent  to  which  the  various  parts  of 
the  body  were  involved.  The  result  of  this  analysis  is  shown 
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Anatomical   Distribution  of  Accidents 

in  the  chart  below,  which  is  taken  from  the  Pullman  Car 
Works  Standard.  It  is  interesting  to  note  the  large  percent- 
age of  optical  accidents,  many  of  which  were  due  solely  to  the 
carelessness  of  employees,  as  they  could  have  been  prevented 
by  the  wearing  of  goggles,  which  are  furnished  free  of  charge. 


Who  Are  the  Real  "Live  Wires?" 

"J.  W."  Discovered  One  of  1  hem  Just  inTime;  Read 
the  Story  and  Then  Formulate  Your  Own  Answer 

BY  A.  J.  TEN  GATE 


""T^iriNGS  were  not  breaking  right  at  Hadley.  Ever>'- 
I  body  knew  that  from  the  office  boy  who  shot  craps  in 
the  tiling  room  with  Rastus  Johnson,  the  colored 
janitor,  to  the  president  of  the  road  500  miles  away,  it  was 
known  that  something  was  amiss,  that  something  was  radi- 
cally wrong  in  the  big  shops  at  Hadley.  Not  that  there  was 
friction  of  any  kind  to  mar  the  harmony  of  the  organization; 

; there  was  no  factional  strife — no  pulling  against  one  an- 
other, nor  was  there  any  lack  of  lo}-alty  on  the  part  of  the 
organization  to  the  shop  superintendent,  John  Williams, 
commonly  known  among  the  men  as  J.  W.,  whom  the  men 

;all  respected,  and  who  in  turn  swore  by  his  men. 

True  he  swore  at  them  as  well.  In  fact  he  hadn't  done 
much  of  anything  else  lately  but  express  his  feelings  in  pro- 
fanity of  the  sulphuric  sort,  for  to  tell  the  truth,  J.  W.  had 

.  seen  matters  go  so  rapidly  from  bad  to  worse  during  the  past 
few  months  that  he  was  beginning  to  feel  that  he  had  a 
"Jin.x"    of    some    kind    hovering    over    his    head    that    was 

c  destined  to  "get  him"  if  things  didn't  change  mighty  soon  at 


Even  the  Office   Boy,  Who  Shot  Craps   In  the   Filing    Room   with  the 
Colored    Janitor,    Knew    that    Something    was    Amiss 

Hadley.  But  deep  down  in  his  heart  he  had  always  be- 
lieved in  his  "boys"  as  he  called  them — had  faith  in  their 
ability  and  loyalty  and,  up  to  the  time  our  story  opens,  he 
had  felt  that  they  would  be  able  to  overcome  the  difficulties 
looming  up  so  fonnidabl)'  and  soon  have  things  going  right. 
With  but  few  exceptions,  the  personnel  was  the  same  as 
it  was  six  years  before  when  J.  W'.  took  charge.     He  had 

■  come  to  Hadley  at  a  particularly  opportune  time,  succeeding 
a  man  who  had  been  very  unpopular  with  the  organization 
and,  having  had  a  large  experience  in  handling  men  he  had 
shrewdly  "cashed  in"  on  his  predecessor's  unpopularity  by 
showing  an  immediate  disposition  to  treat  the  men  fairly. 
By  quickly  gaining  their  confidence  and  good  will,  he  had 
soon  secured  a  spirit  of  co-operation  heretofore  unknown. 
Of  course,   this  had   a  decidedly  beneficial   effect  on   shop 

•  output  and  better  results  than  ever  before  were  soon  olitained 
at  Hadley  and  J.  W.  was  given  the  credit  for  being  a  genius 
in  shop  management,  without  having  really  effected  a  single 

■  change  in  the  organization  or  methods.     The  output  prior  to 


his  advent  had  been  12  to  14  engines  a  month,  which  soon 
increased  to  16,  a  figure  never  before  reached  in  those  shops. 

Naturally,  the  management  was  highly  pleased  at  the 
showing  and  the  superintendent  of  motive  power  never  lost 
an  opportunity  of  telling  how  they  did  things  at  Hadley. 

Tlie  shops  at  Hadley  had  always  taken  care  of  the  general 
repairs  on  all  power  operating  on  three  principal  divisions. 
This  had  been  done  satisfactorily  for  many  years,  but 
gradually,  as  traffic  grew,  and  new  and  heavier  power  was 
made  necessary,  it  became  increasingly  evident  that  Hadley 
shops  were  entirely  inadequate  to  handle  the  repairs  required 
to  keep  power  in  shape.  In  fact,  scores  of  engines  had  been 
put  in  service  that  could  not  be  gotten  into  the  shop  at  all. 
For  a  while  these  engines  were  given  only  light  repairs  in 
the  various  round  houses  where  they  were  assigned,  liut  this 
of  course,  could  not  continue,  and  with  a  greater  volume  of 
business  than  ever  confronting  the  road,  the  company  had 
finally  decided  to  enlarge  Hadley  shops  to  suitable  size  and 
capacity  for  the  overhauling  of  30  engines  per  month.  The 
work  had  been  started  a  year  and  a  half  before  the  com- 
mencement of  our  story. 

BUILD   NEW   SHOPS  AT  HADLEY 

Unlike  many  roads  where  large  shops  are  reconstructed, 
there  had  been  no  controversy  of  any  kind  over  proposed 
design  or  construction.  When  it  had  finally  been  decided  to 
make  the  improvements,  "Get  together"  meetings  were  held, 
often  in  the  president's  office  and  everybody  who  had  an 
idea  was  given  an  opportunity  to  express  it.  When  the  final 
plans  had  been  approved  it  was  found  that  the  cost  would 
approximate  a  million  dollars,  but  this  was  not  considered 
too  great  an  expenditure  for  the  results  expected. 

When  it  came  to  shop  equipment,  machine  tools  and  appli- 
ances, the  management  had  used  a  lavish  hand,  installing 
many  of  the  new  and  expensive  tools  which,  to  J.  W.,  seemed 
unnecessary  and  ill  advised.  In  his  estimation,  the  majority 
of  the  later  types,  which  were  unknown  in  his  day,  were  only 
useful  on  special  work,  and  he  would  much  rather  have 
had  more  lathes,  planers  and  boring  mills  than  the  grinders, 
millers  of  various  types  and  other  machines  which  were  not 
familiar  to  him.  He  seriously  doubted  their  ability  to  make 
good  on  general  utility  work. 

When  the  shops  were  completed  and  everything  in  readi- 
ness for  operation,  it  was  conceded  by  those  wlio  were  in 
a  position  to  compare  them  with  other  shops  of  similar 
capacity,  that  the  new  shops  were  far  superior  in  many  wavs 
and  capable  of  greater  output  than  many  shops  of  a  more 
pretentious  character  employing  a  greater  number  of  men. 
"j.  w."  couldn't  get  30  engines  a  month 

The  first  month  or  two  after  completion  nothing  was  said 
to  J.  W.  about  output.  That  it  would  take  some  little  time 
to  get  organized  on  the  new  basis  was  to  be  expected,  and 
as  he  enjoyed  the  confidence  of  the  management  to  an  excep- 
tional degree,  nothing  was  said  when  at  the  end  of  two  months 
the  output  had  only  Ijeen  increased  to  19  engines  per  month. 
But  now  after  six  months,  and  with  20  engines,  the  largest 
number  overhauled  so  far  for  one  month  since  the  shops  had 
been  completed,  the  management  had  begun  to  take  serious 
notice  of  the  unfortunate  situation,  .^t  first,  only  inquiries 
of  the  most  friendly  character  had  been  made.     These  failing 
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to  bring  satisfactory  explanation  for  past  failures,  and  to 
convey  information  as  to  when  an  improvement  could  be 
expected,  soon  became  demands  for  explanations. 

The  situation  was  greatly  aggravated  by  the  division 
superintendents,  who  were  constantly  wiring  the  general 
superintendent  about  congestion  in  their  respective  territories 
due  to  shortage  of  power  on  account  of  inability  to  get  engines 
through  Hadley  shops.  The  president,  who  had  been  ex- 
tremely lenient  the  first  few  months,  was  now  aroused  over 
the  situation  and  demanded  results  without  delay. 

Of  course  the  superintendent  of  motive  power  was  after 
J.  W.  and  J.  W.  was  after  everybody  at  Hadley. 

A  mechanic  of  the  old  school  and  still  clinging  to  many 
old  fashioned  ideas,  he  made  no  effort  to  solve  the  problem 
by  applying  new  methods.  In  fact  it  was  known  that  J.  W. 
had  but  little  time  for  some  of  the  new  fangled  notions  ad- 
vocated in  other  shops.  He  had  held  staff  meeting  after 
staff  meeting  during  this  period  and  given  everybody  a 
chance  to  make  suggestions  for  improvement.  But  no  one 
came  forward  with  anything  tangible  in  the  way  of  a  solu- 
tion. None  of  them  had  ever  been  employed  in  a  super- 
vising capacity  elsewhere  and  only  knew  one  way  to  handle 
their  work,  and  that  way  was  not  getting  results  now. 

At  these  meetings  it  was  invariably  brought  out  that  the 
machine  shop  was  inadequate  to  turn  out  the  finished  parts 
for  an  output  of  thirty  engines  per  month.  To  do  the  ma- 
chine work  for  this  number  of  engines,  and  at  the  same  time 
fill  the  many  shop  orders  to  keep  six  round  houses  supplied 
with  finished  material  ready  to  use,  was  altogether  too  much 
for  the  machines  they  had.  Fred  Shipley,  the  machine  shop 
foreman,  whose  ability  was  unquestioned,  said  it  could  not 
be  done.  George  Wheeler,  the  general  forman,  was  equally 
sure  that  Fred  was  right. 

The  erecting  foreman  agreed  to  put  the  work  up  and  get 
the  30  engines,  if  he  could  only  get  the  finished  parts  as 
fast  as  he  called  for  them.  J.  W.  got  acrimonious  as  time 
went  on  and  the  demand  of  the  management  for  output  be- 
came more  insistent. 

"somebody  has  got  to  So  some  heavy  batting" 

One  day  he  received  a  message  from  the  president  to  meet 
him  at  the  station  on  arrival  of  Number  Seven.  He  was 
under  no  illusions  whatever  as  to  the  character  of  his  forth- 
coming interview  with  the  big  boss,  and  as  he  climbed  on 
board  the  president's  car  that  afternoon,  and  noted  the  ex- 
pression on  the  face  of  the  president  who  had  always  before 
had  a  smile  of  welcome  for  him,  what  little  hope  he  had 
failed  him.  He  realized  that  something  would  have  to  be 
done  if  he  remained  at  Hadley  in  his  pre.sent  position. 

"Mr,  Williams,"  said  the  president,  when  J.  W.  was 
seated,  "if  I  had  lost  that  million  the  company  gave  me 
for  improvements  here  in  a  good  clean  cut,  fast  game  of 
poker,  I  would  not  have  felt  so  bad  about  it  as  I  do  under 
the  present  circumstances.  As  the  game  now  stands" — the 
president  was  an  old  baseball  fan — "the  company  has  put  up 
their  good  money  for  a  fluke — not  a  hit  made  so  far.  I 
wanted  to  say  to  you  first  hand,  so  there  wouldn't  be  any 
misunderstanding  about  the  matter,  somebody  in  Hadley  has 
got  to  do  some  heai'y  batting  from  now  on." 

When  he  got  back  to  the  office,  J.  W.  sat  down  and  thought 
the  matter  over.  It  was  plainly  apparent  that  he  was  get- 
ting all  he  could  out  of  his  organization  under  present 
methods.  While  he  seriously  questioned  if  the  results  ex- 
pected by  the  management  could  ever  be  obtained,  he  began 
for  the  first  time  to  consider  a  change  in  foremen. 

As  this  idea  became  fixed  in  his  mind,  he  left  his  office 
and  started  down  throu.gh  the  shop.  At  every  machine  he 
passed  he  noticed  the  inevitable  pile  of  work  waiting  its 
turn  to  be  finished,  all  marked  "rush."  He  noted  that 
every  operator  was  pushing  his  machine,  lioth  feed  and  speed. 


"I  doubt  if  it  can  be  done,''  he  said  to  himself  as  he 
reached  the  lower  end  of  the  shop.  As  he  turned  round  he 
was  attracted  to  a  big  boring  mill  over  at  his  right  which 
was  being  operated  by  a  tall,  broad  shouldered  young  man 
of  perhaps  25  years  of  age.  J.  W.  instantly  noticed  piles  of 
finished  cylinder  packing  rings  close  at  hand,  and  a  little 
further  away  some  pistons  which  were  completed.  It  was  the 
only  machine  he  had  seen  so  far  that  did  not  have  a  lot  of 
unfinished  work  piled  all  around.  He  remembered  too,  that 
this  was  always  the  case  with  Tom  Wilson's  macliine,  and 
he  wondered  why  he  had  never  looked  into  it  before. 

"j.    W."    HEARS    THE    TRUTH 

With  this  thought  in  mind  he  walked  over  near  the  ma- 
chine and  watched  its  operation  awhile.     Suddenly  it  struck 
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"If  I  had  lost  that  million  the  company  gave  me  for  improve- 
ments here,  in  a  good,  fast  game  of  poker,  1  would  not  have  felt 
so  bad  about  it  as  I  do  now." 

him  that  for  a  boring  mill,  running  as  that  one  was,  it  was 
unusually  silent.  Most  mills  he  had  ever  run  were  about 
the  noisiest  machines  in  the  shop,  especially  when  going  at 
the  rate  this  one  was  running.  The  next  thing  that  attracted 
his  attention  was  a  tool  the  operator  was  using  that  was  do- 
ing business  very  effectively.     J.  W.  was  interested. 

"Tom,"  he  finally  said,  "you  certainly  have  the  edge  on 
the  rest  of  the  gang  when  it  comes  to  turning  out  work. 
You're  the  only  man  in  the  shop  who  is  not  snowed  under; 
how  do  you  account  for  it?  "Why,  I  guess  there  ain't  any 
secret  about  it,  Mr.  Williams,"  replied  Tom,  as  he  looked 
around  with  a  smile,  "I  simply  try  to  use  my  head  and  spare 
my  heels;  anybody  can  do  the  same  if  they  try." 

"Some  tool  you  have  there,  Tom,"  went  on  J.  W.  eyeing  it, 
"where  did  you  get  hold  of  that?  I  never  saw  one  like  it 
before." 

"Why,  I  got  the  idea  from  something  I  read,  got  the 
blacksmith  foreman  to  make  it  for  me  and  you  see  the  result; 
she  sure  does  the  business;"  replied  Tom  proudly.  "Saves 
tool  steel  too,"  he  went  on,  "don't  use  half  so  much  as  I 
used  to  since  I  got  hold  of  this  tool." 

"How  do  you  keep  that  mill  so  quiet?"  J.  W.  asked,  as  he 
again  noticed  how  still  the  boring  mill  was  running. 

Tom  laughed.  "Well  sir,  I  thought  you'd  notice  it  after 
awhile.  I  just  experimented  on  a  little  compound  of  my 
ovm.  I  read  awhile  ago  of  something  that  was  done  like 
that  somewhere  else  and  I  just  thought  if  I  could  produce  a 
little  silence  instead  of  listening  to  the  constant  noise  this 
machine  always  made,  it  would  be  a  welcome  change,  so  I 
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went  at  it  and  you  see  what  it  does.  I  only  use  it  twice  a 
week;  costs  less  than  the  old  way  of  oiling  and  the  comfort  I 
have  had  since  I  began  to  use  it  can  hardly  be  described. 

Tom's  replies  set  J.  W.  to  thinking.  He  knew  Tom 
Wilson  was  an  energetic,  observing  fellow.  He  knew  too, 
that  he  had  never  heard  a  complaint  from  any  one  about 
pistons  or  cylinder  packing  since  Tom  had  been  put  on  the 
job,  and  before  that,  it  was  nothing  but  complaints.  Tom's 
evident  resourcefulness  prompted  J.  W.  to  sound  him  a  little 
on  the  subject  nearest  his  heart. 

"I  wish  I  could  get  the  same  results  from  other  macliines 
that  I  get  from  yours,  Tom,"  he  said.  "You  know  we  are 
trying  to  get  30  engines  a  month;  what  do  you  think  of  it?" 

"Well  sir,"  replied  Tom,  "I  can't  see  why  we  shouldn't." 

"You  can't!"  gasped  J.  W.,  scarcely  believing  he  had 
heard  Tom  correctly. 

"No  sir,"  asserted  Tom,  "I  can't  see  why." 

"You're  crazy,"  said  J.  W.  when  he  had  regained  his 
speech.    "Do  you  see  anybody  idle  up  through  there?"  point- 


J.  W.  Walked  Over  Near  the  Machine  and  Watched    Its  Operation 

ing  at  the  long  lines  of  machines  and  their  operators,  all 
hard  at  work. 

Tom  merely  glanced  in  the  direction  indicated  and  said 
quietly,  "It  is  not  a  question  of  anyone  being  idle,  Mr.  Wil- 
liams, it  is  only  a  matter  of  method." 

"What  do  you  mean  by  that?"  demanded  J.  W.,  his  gorge 
rising  at  the  cock-sure  manner  of  treating  a  matter  which 
had  caused  him  more  sleepless  nights  than  anything  else  he 
could  remember  ever  having  been  up  against.  "Do  you  know 
any  better  methods?" 

He  never  did  relish  criticism  and  when  it  came  from  a 
man  like  this,  only  out  of  his  time  about  three  years — well, 
it  didn't  listen  good. 


"I  know  this,"  said  Tom,  noting  his  chief's  rising  anger, 
"there  are  many  machines  in  this  shop  not  operating  half 
the  time,  that  are  considered  big  producers  in  other  shops. 
Those  grinding  machines,  for  instance,  only  do  certain  work 
here,  while  in  other  shops  wliere  they've  got  them,  they  work 
night  and  day  on  work  never  attempted  on  them  here. 

"They  are  grinding  driving  and  trailer  axles,  engine  truck 
journals  and  packing  rings  in  many  shops  now-a-days,  and 
doing  it  quicker,  more  accurate  and  with  a  better  finish 
than  by  the  old  way.  There  are  other  machines  here  too," 
went  on  Tom,  "that  are  handled  to  better  advantage  else- 
where, which  could  help  relieve  the  congestion  here." 

In  spite  of  his  anger,  J.  W.  felt  he  was  hearing  something 
worth  while  from  a  man  he  knew  to  be  no  fool.  Determined 
to  get  all  lie  could  out  of  Tom,  he  went  on. 

"How  do  \ou  happen  to  know  so  much  about  what  they 
do  elsewhere,  that's  what  I  would  like  to  know?" 

"Well,  sir,"  replied  Tom,  "for  one  thing  I  read.  I  like  to 
keep  posted  on  my  line  of  business.  You  probably  see  more 
of  the  mechanical  papers  than  I  do." 

"Oh  yes,"  replied  J.  W.,  "I  see  enough  of  them,  but  you 
don't  suppose  I  spend  my  time  reading  all  the  stuff  they 
print,  do  you?  Theory  is  one  thing,  my  boy — practice  is 
another."     J.  W.  prided  himself  on  being  practical. 

"But  they  are  not  all  theory,  Mr.  Williams,"  said  Tom. 
"For  instance,  a  few  months  back  I  read  an  article  on  how 
they  did  their  driving  boxes  at  Sawyer  on  the  R.  L.  &  N. 
Jack  Raymond  is  working  in  Sawyer.  You  remember  Jack 
— worked  here  while  I  was  serving  my  time.  Well,  I  wrote 
and  asked  him  if  they  were  actually  doing  it  the  way  the 
article  said?     He  replied  that  they  sure  was." 

J.  W.  was  silent.  He  felt  he  had  heard  the  truth,  but  it 
had  come  in  painful  doses  for  ready  assimilation.  He  turned 
without  a  word  and  started  away. 

Suddenly  he  wheeled  around  to  Tom  again  and  said, 
"Why  the  devil  didn't  you  speak  to  Shipley  about  all  of 
this  long  ago?" 

Tom  tried  to  evade  the  question  but  J.  W.,  his  suspicions 
now  aroused,  insisted  on  a  r^ly. 

"Why,  I  did  a  couple  of  times,  Mr.  Williams,"  he  said, 
"but  he  didn't  take  very  kindly  to  it." 

"What  did  he  say?"  demanded  J.  W.     "I  want  to  know." 

"He  told  me  I  was  hired  to  run  a  boring  mill,  that  he 
could  do  all  the  theorizing  that  was  necessary  around  here." 

"He  did,  eh?"  said  the  irate  shop  superintendent,  now 
fully  understanding  Shipley's  attitude  at  a  time  when  he 
ought  to  have  welcomed  a  suggestion  from  anybody  inter- 
ested enough  to  make  one.  "You  shut  down  your  machine 
and  come  to  the  office  with  me." 

A    NEW   MACHINE   SHOP   FOREMAN   AT   HADLEY 

On  the  way  J.  W.  met  the  call  boy  and  sent  him  for  the 
general  foreman  and  Shipley,  who  soon  appeared  at  the  office. 

"Gentlemen,"  began  J.  W.  as  they  were  all  seated,  "it  has 
come  to  a  point  where  things  have  got  to  be  done  different 
around  here.  We've  got  to  get  out  more  machine  work  if 
we  increase  our  output  to  thirty  engines.  What  are  you  go- 
ing to  do  about  it,  Shipley  ?" 

"I  have  done  my  best,"  replied  Fred,  "and  I  am  ready  to 
take  my  hat  off  to  the  man  who  can  get  out  any  more  work 
than  I  have  already  done.  I  can't  get  blood  out  of  a  stone 
and  neither  can  anyone  else,  but  Vd  much  rather  go  back 
on  a  machine  and  let  someone  else  have  the  job  for  awhile, 
than  to  stand  the  gaff  for  not  being  able  to  meet  somebody's 
unrea.sonable  expectations;  I've  had  all  of  that  I  want." 

"Well,  Fred,"  said  J.  W.  after  a  pause,  "I  am  going  to 
take  you  at  your  word.  Take  any  machine  you  want  in  the 
shop,  and  Mr.  Wilson  here,"  looking  at  Tom,  "will  take 
your  place  tomorrow  morning.    Wliat  do  vou  sav,  Tom?" 

"I'll  do  the  best  I  can,  Mr.  Williams,''  said  Tom,  "but  I 
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would  like  to  have  you  make  it  clear  to  these  gentlemen  that 
this  is  entirely  unsolicited  on  my  part,  and  something  I  never 
dreamed  of." 

"What  he  says  is  exactly  right,"  said  J.  W.,  turning  to 
Shiple)'  and  the  general  foreman,  "I  never  thought  of  this 
change  myself  up  to  twent}'  minutes  ago.  I  want  it  under- 
stood that  Tom  had  no  knowledge  of  this  move  cr  rv.-a;:n  to 
believe  he  would  ever  be  considered  tor  the  place.  Further, 
if  he  don't  make  good  he  will  come  off  the  job  just  as  sud- 
denly as  he  goes  on,"  and  with  this  parting  comment  the 
meeting  closed. 

The  next  morning  Tom  took  charge.  The  first  thing  he 
did  was  to  get  some  men  on  the  machines  not  regularly  run, 
W'ith  instructions  to  clean  them  up,  inspect  and  oil  them 
ready  for  Ijusiness.  He  then  began  a  thorough  check  on  work 
most  needed  by  the  erecting  side  and  gave  this  immediate 
attention.  Inside  of  a  week  he  had  re-distriljuted  the  work 
that  was  piled  around  the  machines  with  the  result,  that  in 
an  incredibly  short  time  machine  production  of  required 
work  began  to  increase.  The  grinders  were  kept  going  con- 
stantly on  work  formerly  done  on  lathes,  and  the  milling 
machines  began  to  make  a  little  money  for  the  company,  as 
Tom  put  it.  In  short,  every  machine  was  allotted  only  the 
work  best  suited  to  it,  and  each  was  worked  to  capacity. 

THE   SHOE  BEGINS  TO  PINCH   THE  OTHER  FOOT 

Along  with  the  new  order  of  things  there  came  a  better 
spirit  of  co-operation  on  the  machine  side.  Long  blamed 
for  holding  up  output,  constantl_v  rushed  from  one  job  to 
another,  weeks  of  work  always  ahead  of  them,  nnd  never  per- 
mitted a  day  off,  no  matter  how  hard  they  worked — many  of 
the  men  had  long  since  lost  interest  in  their  work  and  some 
of  them  had  sought  more  congenial  conditions  elsewhere. 
After  Tom  Wilson  had  been  in  charge  but  a  few  days  all  that 
was  changed.  The  big  piles  of  waiting  work  had  somehow 
disappeared.  The  men  soon  noticed  too,  that  they  were  not 
being  nagged  by  erecting  foremen  after  this  or  that  p'ece  of 
work.  Those  gentlemen,  formerly  on  the  machine  side  half 
the  time  finding  fault  about  delayed  parts,  suddenly  seemed 
to  have  more  business  on  the  erecting  side  to  engross  their 
attention.  The  erecting  gangs  were  having  all  they  could 
do  to  put  up  the  work  Tom  w'as  sending  over  to  them. 

J.  W.  was  not  slow  to  notice  the  welcome  change.  The 
way  he  went  after  those  foremen  and  the  general  foreman 
"was  good  for  sore  eyes,"  as  old  Sam  Mason  said.  Sam,  one 
of  Tom's  lathe  hands,  had  overheard  some  scorchmg  com- 
ments J.  W.  had  made  to  the  general  foreman  about  "the 
shoe  pinching  the  other  foot  now." 

Tom  kept  after  the  machine  work  and  his  men  were  with 
him,  for  they  liked  the  results  of  his  new  methods.  They 
hugely  enjoyed  the  turn  affairs  had  taken;  it  was  a  satisfac- 
tion to  see  some  one  else  tlie  goat. 

In  the  meantime  it  had  become  apparent  that,  while  out- 
put for  the  month  would  reach  25  engines,  the  erecting  side 
could  handle  no  more  than  that.  Much  of  the  machine  work 
for  other  engines  la)'ing  in  the  shop  had  been  done  but  no 
effort  had  been  made  to  start  putting  it  up. 

"Tom,"  said  J.  W.  one  day,  "we've  got  'em  going;  we  are 
going  to  get  25  this  month.  I  onl\'  wisli  I  could  get  another 
one  or  two." 

"Why  I  guess  we  can  do  it,  Mr.  Williams,"  said  Tom 
after  thinking  a  moment. 

"How  can  we  do  it,  Tom?"  demanded   I.  W. 

"Why  I  am  way  ahead  of  the  game  and  happen  just  now 
to  have  a  min  who  says  he  is  an  old  erecting  foreman  and 
I  can  spare  him  for  awhile.  He  told  me  this  morning  that 
he  would  like  to  show  them  how  to  put  one  together,  and  I 
could  give  him  another  good  man,  a  couple  of  apprentices 
and  some  helpers.  I'll  gamble  they  would  get  a  couple  more; 
the  work  is  all  ready  for  hanging,  you  know." 


"All  right,"  said  J.  W.,  "get  those  fellows  lined  up  and 
see  whether  >ou  can  get  the  engines  out." 

That  afternoon  the  new  gang  went  to  work.  Whenever 
Tom  could  send  them  any  more  help  he  did  it  and  two 
more  locomotives  were  added  to  the  month's  output.  The 
general  foreman  was  not  at  all  pleased  with  this  arrange- 
ment and  freciucntly  let  Tom  know  it. 

When  the  end  of  the  month  arrived  27  engines  had  been 
overhauled.  J.  W.  was  jubilant.  He  openly  gave  Tom 
credit  for  all  that  had  been  accomplished  and  this  was  more 
than  the  general  foreman  could  stand.  He  went  to  J.  W. 
and  requested  a  leave  of  absence,  he  was  "all  in"  he  said 
and  needed  a  rest. 

tom's  methods  get  results 

J.  W.  told  him  to  take  as  long  a  vacation  as  he  wanted, 
secretly  delighted  at  the  turn  events  had  taken,  for  he  knew 


"I    Like    to    Keep    Posted    on    My    Line    of    Business'* 

Tom  could  do  better  with  the  general  foreman's  influence  out 
of  the  shop.     He  gave  Tom  full  charge  temporarily. 

Tom's  first  official  act  was  to  mark  up  oO  engines  for  the 
next  month's  output.  His  next  was  to  divide  up  the  erect- 
ing gangs  so  that  more  engines  were  covered  at  one  time. 
With  the  general  foreman  gone,  Tom  had  no  difficulty  in 
securing  the  best  of  support  from  everybody.  By  the  middle 
of  the  month  it  was  clear  the  30  engines  would  come  easy 
and  the  entire  organization  was  as  proud  of  the  showing  as 
J.  W.,  who  was  beginning  to  enjoy  life  again. 

One  day  toward  the  end  of  that  month  he  sent  for  Tom 
and  showed  him  a  letter  of  resignation  he  had  just  received 
from  the  general  foreman,  who  had  secured  another  position. 

"Tom,"  said  J.  W.  after  he  had  read  the  letter,  "I'm  .going 
to  appoint  you  to  the  position.  The  superintendent  of  motive 
power  is  mighty  well  pleased  with  what  we  are  doing  here 
now,  and  I  want  to  see  the  same  results  continue." 

"Thanks,  Mr.  Williams,"  Tom  said.  "I'll  do  my  best." 

A  day  or  two  later  J.  W.  was  down  at  the  depot  just  as 
Xumber  Seven  pulled  out.  As  he  glanced  down  the  long 
train  he  noticed  the  private  car  of  the  president  on  the  end. 

"Wonder  what  he  thinks  of  our  batting  average  now?"  he 
mused. 

With  his  eye  following  the  rapidly  moving  car,  he  paused 
at  the  end  of  the  station  platform.  As  the  car  was  passing 
him,  the  president,  who  was  seated  at  a  window,  saw  J.  W. 
and  started  for  the  door. 

From  the  rear  platfonn  he  called  out  "How's  the  game?" 

Putting  his  hands  to  his  mouth,  megaphone  fashion,  J.  W. 
reared  back,  "Everybody  batting  over  oOO." 


New  York  Central  Steel  Car  Shop 

Well-Equipped    Plant     at   Ashtabula,    Which    Em- 
ploys   Some    Unusual    Methods   of   Forming   Parts 


THE  INCREASE  in  the  amount  of  steel  car  work  at  Ashta- 
bula, Ohio,  several  years  ago  overtaxed  the  capacity' 
of  the  existing  facilities.  To  take  care  of  this  class  of 
work  a  special  shop  was  erected  in  1914  on  a  site  about  one 
mile  west  of  the  old  shops.  This  building  is  of  brick,  con- 
crete and  steel  construction,  431  ft.  3  in.  long  and  243  ft. 
6  in.  wide.     It  is  divided  into  three  bays  of  approximately 


steam    Hammer    Operated    by    Either   Steam    or    Air 

equal  width.  The  roof  has  six  scjuare  double  monitors,  10 
ft.  high  extending  across  the  building,  the  extreme  height  at 
the  gables  being  51  ft.  and  at  the  sides  42  ft.  Each  of  the 
two  side  bays  has  four  tracks  with  a  capacity  of  eight  cars 
each,  on  which  the  repair  work  is  done,  and  two  standard 
gage  material  tracks.     The  repair  tracks  are  spaced   18  ft. 


apart,  except  where  the  supply  tracks  run  between  them,  in 
which  case  the  distance  is  increased  to  22  ft. 

The  center  bay  is  used  for  straightening,  fabricating  and 
machining,  all  the  machine  tools  being  located  in  this  sec- 
tion. A  supply  track  extends  along  the  east  side  of  this  bay 
for  its  entire  length  and  a  short  stub  track  runs  in  at  the 
north  end.  East  of  the  main  shop  building  are  the  office, 
store  room,  power  house  and  transformer  building  and  the 
air  brake  building. 

Power  for  the  shops  is  secured  from  a  high  tension  power 
line  at  13,000  volts  and  is  transformed  to  440  volts  for 
power  and  110  volts  for  lighting.    The  shops  are  heated  from 


Parts   Formed   on   tlie    Biiildozer 

.[  Ijattery  of  three  locomotive  boilers,  two  of  150-hp.  and  one 
of  100-hp.  capacity.  A  vacuum  return  system  is  used,  the 
radiating  pipes  being  placed  directly  on  the  walls  and  col- 
umns. The  compressed  air  is  furnished  by  two  Ingersoll- 
Rand  electrically  driven  compressors,  each  having  a  capacity 
of  1,500  cu.  ft.  per  minute.  Air  lines  are  installed  along  both 
sides  and  also  between  the  center  tracks  in  each  working  bay. 
Fuel  oil  is  piped  from  the  storage  tanks,  located  adjacent  to 
the  store-house,  to  the  plate  furnaces  in  the  center  bay  and 
to  the  stationary  rivet  furnaces  located  in  the  side  bays.  All 
the  furnaces  are  also  supplied  with  natural  gas,  which  can 
be  used  in  case  of  a  shortage  of  fuel  oil.  Air  for  the  blast 
is  furnished  by  electrically  driven  blowers,   one  located  in 
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each  bay.  The  lighting  system  Consists  of  incandescent  There  are  two  traverse  tracks  crossing  all  the  supply  tracks, 
lamps  in  enameled  steel  reflectors  set  along  the  bottom  of  the  one  on  the  material  platform,  and  the  other  just  inside  the 
roof  trusses  with  connection  for  extension  cords  along  the  north  end  of  the  shop.  Turntables  are  provided  at  tlie  inter- 
walls,  sections  of  the  tracks. 

The  main   shop   building  has  traveling   cranes   covering  The  track  layout  is  such  that  cars  enter  and  leave  the  re- 
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South  Half  of  the  Ashtabula  Steel  Car  Shop 


the  entire  floor  area  of  all  three  bays.    The  cranes  are  of  20  pair  tracks  from  the  north  end  of  the  shop  only.     \\'hen  the 

tons  capacity  and  run  on  rails  24  ft.  above  the  floor.    Further  cars  are  set  in  the  shop  they  are  lifted  by  the  crane  while  the 

facilities  for  transporting  material  are  furnished  by  the  sup-  trucks  are   removed  and  horses  set  under  the  body.     The 

ply  tracks  which  run  between  the  repair  tracks  and  e.xtend  trucks  ordinarily  remain  on  the  track  at  the  end  of  the  car 

on  to  the  material  platform  at  the  south  end  of  the  shop,  while  it  is  being  overhauled,  except  that  when  wheels  are 
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to  be  changed  or  other  similar  work  is  to  be  done,  the  trucks  out  being  removed.     Next  in  order  along  the  center  bay  is 

are  often  set  in  the  supply  track.     The  forces  working  on  the  blacksmith  department,  which  has  five  forges  and  anvils 

dismantling  and  assembling  are  divided   into  gangs  of  si.x  and  two  power  hammers. 

men  each,  three  usually  working  on  each  end  of  a  car.  The  heavier  work  in  the  blacksmith  shop  is  handled  on 

The   majority  of  the   work  of  straightening   sheet  metal  a  1,500-lb.  Erie  steam  hammer,  while  for  lighter  operations  a 


North   Half  of  the  Ashtabula  Steel  Car  Shop 


parts  is  handled  at  the  extreme  south  end  of  the  shop,  where 
there  is  a  double  furnace  10  ft.  by  12  ft.  S  in.  Adjacent  to 
this  is  a  large  face  plate  and  a  pneumatic  straightening  press. 
A  large  jacking  stall  is  now  being  erected  outside  the  shop 
to  care  for  cars  on  which  the  parts  can  be  straightened  with- 


Bradley  impact  hammer  is  provided.  A  notable  feature  in 
connection  with  the  steam  hammer  is  the  fact  that  it  has  both 
steam  and  air  connections.  This  hammer  is  the  only  steam 
driven  tool  in  the  plant  and  it  would  have  been  necessary  to 
keep  one  boiler  in  service  at  all  times  in  order  to  operate  it, 


318 


RAILWAY     MECHANICAL     ENGINEER 


Vol.  93,   No.  6 


had  it  not  been  possible  to  use  air  pressure  in  the  summer. 
A  large  amount  of  the  forming  work  done  at  this  shop 
is  pressed  out  in  a  No.  S  Ajax  bulldozer  driven  by  a  20-hp. 
motor.  Dies  have  been  made  at  this  shop  for  many  of  the 
standard  sheets  used  in  all  types  of  steel  cars  owned  by  the 
New  York  Central  Lines.  These  dies  are  of  unusual  con- 
struction, being  built  up  of  plates  and  bars  riveted  to  the 
plates  which  form  the  base.  \\'hile  this  type  of  die  was 
adopted  largely  because  it  could  be  more  readily  made  with 
the  facilities  available,  it  has  numerous  advantages  over  cast 
iron  dies.  It  can  be  made  without  a  pattern,  it  will  not  break 
and  errors  in  machining  can  usually  be  corrected  at  slight  ex- 
pense by  changing  a  few  parts.  Two  of  the  illustrations 
show  a  typical  pair  of  dies,  together  with  the  part  which  is 


Built  Up   Dies  Used  on  the   Bulldozer 

formed  on  them.  .Another  illustration  shows  the  wide  range 
of  work  that  is  handled  on  the  bulldozer.  The  parts  include 
hopper  side  sheets,  hopper  doors,  side  stakes,  carrier  irons, 
striking  plates  and  end  sill  corner  braces.  The  bulldozer  is 
also  used  for  the  class  of  work  generally  performed  on  these 
machines,  such  as  forming  coupler  yokes,  etc. 

Alongside  the  blacksmith  department  are  located  some  of 
the  machines  for  the  cold  working  of  plates.  These  include 
a  Hilles  &  Jones  gate  shear  124  in.  between  the  housings 
with   a   20-in.   throat,   having   a   capaciti.'   for  cutting    5s-in. 


Power  Brake  With   Capacity  for   Bending    Half-Inch    Plates,  Twelve 
Feet  Long 

material,  and  a  Cleveland  vertical,  double  ended  punch  and 
shear  with  a  48-in.  throat.  Cold  flanging  is  handled  on  a 
Chicago  power  brake  with  a  12-ft.  by  6-ft.  table.  This 
machine  is  driven  by  a  25-hp.  motor  and  will  bend  a  yi-in. 
plate  12  ft.  1  in.  long.     When  working  on  parts  made  in 


quantities  it  can  be  set  to  bend  any  desired  angle,  which  will' 
be  automatically  duplicated  until  the  machine  is  reset.  For- 
other  flanging  work  there  is  a  200-ton  hydraulic  press  built, 
in  the  railroad  company's  shops. 

Two  large  la\out  benches  are  provided  near  the  flanging; 


Built    Up    Bulldozer    Dies   and    Hopper   Side   Sheet   Formed    by   Them 

press.     The  la_\ing  out  on  the  majority  of  plates  for  systenn 
cars  is  done  with  templets  made  of  sheet  metal.     Wooden  ^ 
templets  are  often  used  on  work  of  this  nature  because  of  the 
ease  with   which  they  can  be  made.     The  use  of  wooden 
templets  w-as  not  considered  advisable  at  this  shop  because  of ' 
the  excessive  amount  of  space  required  for  the  storage  of  a . 
large  number  of  templets  and  also  on  account  of  the  possi- 
bility of  inaccuracies  due  to  warping  and  shrinking.     The- 
metal  templets  are  cut  away  wherever  possible  in  order  to  de- 
crease the  weight.     In  this  form  they  are  easy  to  handle  and 
experience  indicates  that,  due  to  their  longer  life,  they  are  • 


Sheet   Metal  Templets  for   Laying   Out   Parts   of  Steel  Cars 

more  economical  than  templets  made  of  wood,  even  though i 
the  first  cost  is  higher. 

For  punching  partly  or  wholly  completed   sheets  a   hori- 
zontal and  a  vertical  punch  are  provided  near  the  center  of 
the  shop.    Large  plates  and  angles  are  handled  on  an  Oeking ; 
combination  punch  and  shear,  which  will  split  plates  of  any 
length  and  width  and  will  shear  angles  up  to  |4  '"•  by  6  in. 
by  6  in.  and  bars  up  to  2  J^  in.  square.    Large  structural  steel  I 
shapes  are  cut  on  a  Ryerson  No.  2  friction  saw  with  a  ca- 
pacity for  cutting  IS-in.  I-beams,  up  to  60  lb.  per  ft. 

Parts  which  can  l)e  assembled  before  erection  are  handled' 
with  a  Hanna  pneumatic  riveter  especially  arranged  for  this- 
work.     The  machine  which  has  a  20-in.  gap  and  a  24-in.. 
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throat  is  mounted  upright  on  a  stake.  A  chain  hoist  runs 
•on  a  trolley  track  directly  above  the  riveter  so  that  parts  after 
being  assembled  can  be  slung  from  the  hoist  to  facilitate  the 
Tiveting   operation. 

The  tool  room  is  located  in  the  north  end  of  the  shop.  It 
provides  a  supply  of  pneumatic  and  hand  tools  and  makes 
the  special  appliances  used  around  the  shops.  The  machine 
tool  equipment  consists  of  a  24-in.  heavy  duty  shaper,  a 
Xodge  &i  Shipley  8-in.  engine  lathe  and  a  Kearney  & 
Trecker  No.  2-B  Universal  milling  machine.  Beside  the  tool 
is  located  equipment  for  reclaiming  miscellaneous  small  ma- 
terial. The  small  scrap  collected  around  the  shop  amounts 
to  about  20  tons  a  month.     From  this  material  the  bolts  that 


^BB^Bi^'''''' 

^^^ 

Machine   Used  for  Truing  Journals  by  Grinding 

are  fit  for  rethreading  and  nuts  that  can  be  retapped  are 
sorted  out  and  returned  to  the  shop  where  they  are  reclaimed 
and  again  placed  in  stock. 

The  truing  of  cut  journals  is  handled  at  this  shop  on  a 
special  machine  built  in  the  railroad  company's  shops,  on 
vi-hich  the  journals  are  ground  instead  of  turned.  The  illus- 
tration shows  the  general  arrangement  of  this  machine.  The 
wheels  and  a.xles  are  swung  on  centers  and  are  driven  by  a 
dog  attached  to  one  journal.  At  the  other  end  of  the  machine 
there  is  a  tool  post  which  carries  a  grinding  wheel  driven  by 
a  belt  from  an  overhead  countershaft.  The  wheel  can  be 
traversed  back  and  forth  along  the  journal  until  it  is  ground 
truly  cylindrical.  Because  of  the  fact  that  no  water  is  used 
while  grinding  the  journal  is  polished  by  the  use  of  emery 
paper.  This  device  makes  it  possible  to  true  journals  with 
the  minimum  reduction  in  diameter.  It  is  being  installed  at 
all  the  principal  car  repair  shops  on  the  New  York  Central 
Lines. 


TIRE  LIFTING  DEVICES 

BY  E.  A.  M. 

Crane  attachments  for  lifting  plain  and  flanged  locomo- 
tive tires  as  illustrated  in  the  drawings  have  proved  very 
useful. 

The  device  for  lifting  plain  tires  is  made  of  three  pieces 
of  1-in.  by  4' 2-in.  wrought  iron  bar  bent  to  a  radius  of  2  ft. 
.i-in.  and  bolted  together  by  j4-in.  bolts,  as  shown  in  the 
drawing,  with  a  spacing  block  between  the  bars  to  provide 
space  for  a  lever  near  each  of  the  three  ends.  These  levers 
are  of  1-in.  wrought  iron,  three  inches  wide  at  the  center, 
where  the  pin  is  inserted,  and  two  inches  wide  at  the  ends. 
On  the  lower  end  of  each  level  a  steel  jaw  with  teeth  cut 
in  it  engages  the  tire  while  lifting  it,  the  weight  of  the  tire 
tending  to  tighten  the  grip  of  the  jaws.  On  the  upper  end 
of  each  lever  is  a  link  and  a  js-in.  chain  connecting  the 
levers  to  a  triangular  link  in  which  the  crane  hook  is  in- 
serted. Three  holes  in  each  arm  of  the  device,  where  the 
levers  can  be  placed  and  the  pins  inserted,  provide  a  means 


of  adjustment  to  accommodate  tires  of  different  diameters. 
The  small  J's-in.  chain  is  only  for  the  purpose  of  carrying 
the  device  from  place  to  place  as  it  may  be  needed,  the  j-s-in. 
chain  being  used  for  lifting. 

The  other  device   for   lifting  flanged   tires  consists  of  a 
plate  l}^^  in.  thick  and  12  in.  in  diameter  with  three  1  1/16- 


Liftlng    Device  for  Fianged   Tires 


in.  holes  drilled  in  a  8-in.  circle  and 
with  a  hook  on  the  lower  end  placed 


a  1-in.  diameter  rod 
through  each  of  the 
three  holes  with  the  eye  bent  over  as  shown  in  the  drawing. 
An  eyebolt  of  1-in.  round  material  is  inserted  through  a 
hole  in  the  center  of  the  plate  and  riveted  over  on  the  under 
side,  thus  providing  an  attachment  to  the  crane  hook.     The 


----^ 


Lifting    Device   for    Piain    Tires 

three  rods  which  engage  the  flange  of  the  tire  may  be  made 
in  any  desired  length  to  accommodate  a  number  of  different 
sizes.  By  making  the  various  parts  to  a  close  and  accurate 
tit  the  hooks  cannot  slide  and  provide  a  safe  method  of 
handling   locomotive  tires. 


C.  p.  R.  Machine  Shot.  Angus   {Montreal). 


C.  P.  R.  Shop  Production  Methods 

Schedule   and    Follow-Up  System  which  Is  Part  of, 
Not   Separate    From,     the    Producing    Organization 

BY  E.  T.  SPIDY 
Production  Engineer,  Canadian  Pacific,  Montreal,  Quebec 


PRODUCTION  methods  are  the  ways  and  means  by 
which  we  get  output  whether  it  be  locomotive  repairs 
or  new  locomotives,  coach  repairs  or  new  coaches, 
freight  cars  or  anything  else  that  constitutes  a  manufactured 
product. 

Two  methods  which  have  generally  been  used  with  more 
or  less  success,  according  to  the  manner  in  which  they  have 
been  employed,  may  be  enumerated  as  controlling  factors  in 
getting  a  satisfactory  output.  The  first  and  oldest  is  to  have 
a  piecework  or  other  system  that  provides  an  incentive  to  the 
operator  by  making  his  earnings  dependent  on  the  amount  of 
work  done.  The  second,  which  may  be  said  to  be  of  latei 
origin,  is  to  lay  out  for  each  plant,  shop,  department  and,  if 
necessary,  each  workman,  its  day's  work  and  to  make  pos- 
sible the  accomplishment  of  the  task  assigned  by  routing  the 
work,  tooling  the  shop  machinery  and  taking  measures  to 
overcome  all  the  factors  that  militate  against  the  desired  end. 

The  developments  of  the  last  few  months  with  regard  to 
piecework  have  created  in  most  railway  shops  a  condition 
which  throws  the  onus  of  production  entirely  upon  the  man- 
agement. If  the  managements  do  not  have  any  other  means 
or  aid  to  maintain  output  than  the  regular  supervision,  then 
undoubtedly  they  are  going  to  be  hard  put  to  it  to  maintain 
anything  like  their  previous  records. 

Leaving  the  dead  alone,  however,  the  writer  will  confine 
himself  in  this  article  to  the  second  class  of  aids  to  produc- 
tion, i.  e.,  the  setting  of  the  day's  work  for  each  department 
and  the  means  whereby  each  item  may  be  followed  up  and 
completed  on  time,  at  the  same  time  not  interfering  with  the 
foreman's  authority  in  each  section. 

The  fact  that  the  foreman's  authority  need  not  be  inter- 
fered with  is  mentioned  purposely.  There  are  shop  man- 
agers who  will  say  that  "we  found  it  impracticable  to  run  a 
schedule  and  have  thrown  it  out  long  ago."  No  doubt  this 
has  been  done  and  the  reason  is  obvious  enough  when  looked 
for.     With  these  shops,  the  writer  will  willingly  agree  that 


it  is  impracvicable  to  put  into  the  hands  of  a  set  of  clerks  the 
running  of  an  absolute  schedule  and  to  expect  them  to  get  re- 
sults. //  is  absolutely  impracticable  to  get  any  results  from 
any  system  unless  all  the  foremen  are  convinced  that  the  prin- 
ciple behind  it  is  right  and  that  they  themselves,  each  in  his 
own  department,  are  the  men  who  are  running  it  and  back- 
ing it. 

This  all  may  be  summarized  by  saying  that  co-operative 
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Wheel  Gang 
Motion  Gang 
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RepairBoiler 
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Fig.    1 — How  the   Production    Department  Ties   Into  the  Shop 
Organization 

effort  is  necessiry.  Now  the  principle  that  actuates  a  suc- 
cessful production,  planning  or  schedule  department  is  just 
this:  The  production  department  is  simply  a  specialized 
group  of  men  who,  at  the  direction  of  the  management, 
spread  over  the  month  at  as  regular  intervals  as  practicable 
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tlae  output  as  required  by  road  conditions  so  that  each  depart- 
mental foreman  receives  each  week  or  day  one  sheet  which 
tells  him  exactly  what  he  is  required  to  deliver  finished  and 
when  the  delivery  is  required.  It  is  obvious  that  such  a  group 
under  proper  direction  must  have  more  information  regard- 
ing delivery  of  materials  from  the  supply  sources,  more 
information  as  to  whether  drawings  are  available,  as  to  pat- 
terns, as  to  delays  in  other  shops,  etc.,  than  any  one  fore- 
man possibly  can  have,  and  that  it  can  advise  the  manage- 
ment intelligently  regarding  the  causes  of  delays  far  better 
than  the  individual  boss  who  is  only  in  touch  with  his  own 
immediate  situation.  Shown  diagrammatically,  the  plant  with 
a  production  department  operates  as  shown  in  Fig.   1. 

There  may  be  40  departments,  all  of  which  require  in- 
formation from  the  supply  side  of  the  diagram.  Without  a 
production  department  how  is  this  information  secured?  We 
all  know  what  happens.  Each  foreman  or  sub-foreman  or 
workman  simply  hikes  to  the  other  department  and  gets 
whatever  information  he  can,  personally.  When  he  gets  it, 
he  tells  the  boss  and  the  boss  most  likely  verifies  it  in  some 
other  way  and  then  does  something. 

Comparing  this  with  the  production  department  method, 
what  do  we  find?  The  production  department  knows  what 
is  wanted  by  each  department  and  has  a  date  when  raw  ma- 
terial should  be  in  stock  by  the  stores.  They  check  this,  in 
many  cases  weeks  before  the  material  is  due  in  the  shops  and 
consequently  are  able  to  report  to  the  management  future  de- 
lays they  see  that  look  to  be  unavoidable  unless  immediate 
action  is  taken.  In  other  words,  they  report  delays  in  time 
for  them  to  be  prevented,  or  when  they  cannot  be  prevented, 
in  time  for  a  change  in  program  to  be  effected  without  loss  of 
output. 

It  is  not  to  be  presumed  that  delays  do  not  occur  under 
this  arrangement,  but  they  certainly  are  very  much  reduced. 
The  very  nature  of  engine  repairs  is  such  that  much  informa- 
tion is  not  available  just  when  it  is  needed,  especially  re- 


the  following  observation  was  once  made  to  me:  "It's  all 
very  well  to  have  a  schedule,  but  the  schedule  does  not  get  the 
work."  No  schedule  gets  the  work  out  if  the  foreman  does 
not  co-operate  with  those  controlling  it  by  making  known  the 
reasons  for  delays  or  failures  to  comply  with  the  require- 
ments of  the  schedule.  A  co-operative  schedule  does  not  ad- 
vise the  superior  officer  of  delays  in  order  to  bring  censure 
on  a  department,  but  with  the  idea  of  helping  out  by  supply- 
ing more  men,  more  machines  or  by  redistributing  work  that 
is  accumulating  in  one  place  so  that  the  final  completion  dates 
may  be  met.  When  a  schedule  department  tries  to  run  in- 
dependently of  the  shop,  then  it  fails  because  it  "does  not 
get  the  work."  When  it  operates  in  conjunction  with  the 
shop  or  when  it  is  run,  as  advocated  by  the  writer,  "by  the 
shop,"  then  it  succeeds  because  it  is  simply  a  concerted  effort 
to  attain  a  single  aim. 

The  following  is  a  description  of  the  Canadian  Pacific  pro- 
duction department  methods  as  they  are  at  present  applied  at 
the  Angus  Shops,  Montreal.  The  methods  of  taking  care  of 
new  work  will  first  be  followed,  after  which  the  same  prin- 
ciple as  applied  to  the  repair  work  will  be  taken  up. 

For  the  purpose  of  this  description  the  Locomotive  De- 
partment only  will  be  considered,  the  output  being  new  and 
repaired  locomotives,  although  it  should  be  understood  that 
the  principles  apply  to  all  classes  of  output  in  all  shops. 

ROUTING  AN  ORDER  OF   NEW  ENGINES 

We  will  assume  an  order  is  placed  to  build  a  number  of 
engines  of  a  certain  class  and  the  management  desire  them 
completed  by  a  certain  date  detennined  from  past  experience, 
a  general  survey  of  conditions  and  the  known  capacity  of  the 
shop.  After  the  first  one  is  delivered  the  balance  is  required, 
say,  at  the  rate  of  four  engines  per  month. 

In  all  cases  the  first  engine  is  desired  as  early  as  possible. 
In  order  to  determine  the  best  possible  date  of  delivery  of 
this  first  engine  it  must  be  found  out  which  parts  will  take 
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garding  defects  which  are  revealed  after  stripping  down. 
Such  situations  must  be  handled  as  they  come. 

The  principle  having  been  outlined,  a  word  is  necessary 
to  show  how  the  production  department  is  synchronized  as  a 
living  part  of  the  organization  and  not  an  outside  unit,  as 
the  diagram  makes  it  look. 

The  man  who  sets  the  master  schedule,  who  designates  the 
actual  engine  numbers  of  all  engines  that  are  to  constitute  the 
shop  output,  must  be  the  general  shop  foreman.  In  practice 
the  superintendent,  perhaps  in  conference  with  others,  ac- 
tually sets  the  schedule,  but  it  is  essential  that  the  shop  fore- 
man be  in  on  the  layout  so  that  he  feels  that  it  is  his  schedule 
and  not  that  of  a  clerk  on  whom  the  blame  for  failure  may 
carelessly  be  throvm. 

In  a  shop  where  the  planning  department  had  been  dropped, 


the  longest  time  to  deliver  to  the  erecting  floor  and  which 
parts  have  the  most  machining  on  them,  since  the  delivery 
date  can  only  be  accurately  computed  when  these  larger  items 
are  scheduled.  A  list  must  be  made  up  of  all  the  large  items : 
frames,  boiler,  cylinders,  etc.  Opposite  each  item  on  this  list 
all  the  operations  that  have  to  be  done  on  it  are  entered. 
Next  the  time  each  operation  will  take  must  be  estimated. 
Adding  up  tlie  time  required  by  all  the  operations  gives  us 
tlie  total  machining  or  operation  hours  for  each  piece.  To 
this  time  must  be  added  an  allowance  of  about  five  hours  for 
each  succeeding  operation  to  take  care  of  delays  due  to  move- 
ment of  material  and  awaiting  attention  at  the  next  operation. 
It  is  evident  that  there  must  be  some  overlap  at  each  machine 
to  avoid  constant  delays  while  waiting  for  work.  These 
times  all  totalled  and  divided  by  the  number  of  available 
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ANGUS  SHOPS.                          NEW    ENGINE  SCHEDULES 

MATERIAL 
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Fig.   3 — Standard    Schedule    Form    Prepared    for   an   Order  of    New    Locomotives,  Showing  the   Method  of  Checking  Off  the 
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working  hours  per  day  give  the  number  of  days  required  for 
machining.  In  the  case  of  castings  the  line-up  must  begin 
with  the  delivery  of  drawings  to  the  patternmaker,  time  to 
make  the  patterns,  time  to  cast,  time  to  deliver  and  then  all 
shop  operations  up  to  the  delivery  on  the  erecting  shop  floor. 
In  cases  where  material,   such,   for  instance,   as  plates   for 


Completed  Work  by   Extending  the  Heavy  Lines 
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Fig.  4 — A   Weekly   Order-of- Work   Sheet  for   Machine  Shop 
Operations 

boilers,  is  not  in  stock  an  allowance  of  the  time  required  to 
secure  delivery  must  also  be  included;  obviously  it  is  futile 
to  set  a  scheduled  date  and  expect  to  live  up  to  it  unless  this 
provision  is  made.  Purchased  finished  material  must  also  be 
taken  into  account  because  the  engine  cannot  be  delivered 
minus  any  part. 

Having  determined   the  date  of  deliver}-  of   the   frames, 
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Fig.  5 — A    Weekly    Order-of- Work   Sheet 


boiler  and  other  large  parts,  eight  days  are  added  for  erec- 
tion up  to  the  wheeling  date  and,  say  seven  days  more,  which 
gives  a  final  delivery  date.  Thus  a  final  delivery  date  is 
arrived  at  on  the  basis  of  which  a  complete  schedule  for 
everxone  to  work  to  is  built  up,  onto  which  all  the  various  de- 
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tails  can  be  added  showing  the  re- 
quired delivery  dates  from  all  depart- 
ments. 

To  determine  the  dates  lo  be  marked 
on  the  master  schedule,  the  writer 
uses  a  graphic  method  which  is  sim- 
ple and  less  liable  to  error  than  plain 
tabulation.  Fig.  2  is  a  sample  of  such 
a  computation,  which  is  made  on  sec- 
tion paper,  hours  being  shown  on  the 
horizontal  scale.  Starting  with  the 
last  operation  in  each  group,  at  the 
point  when  it  is  rec[uired  to  be  de- 
livered to  the  erecting  floor  and  work- 
ing backwards,  all  items  are  entered 
to  scale.  The  final  result  in  hours  is 
easily  converted  to  daj-s,  and  actual 
dates  entered  on  the  master  schedule. 
From  this  all  the  different  shop  fore- 
men and  chargehands  are  given  de- 
tails of  finishing  dates  for  the  differ- 
ent operations  and  parts. 

Our  practice  is  then  to  take  one  of 
our  standard  schedule  forms,  Fig.  3, 
which  are  24  in.  by  22  in.,  and  list 
all  parts  down  the  left-hand  side. 
Along  the  top  are  inserted  the  dates 
of  all  working  days  and  in  the  squares 
corresponding  to  the  correct  delivery 
dates  for  each  part  the  engine  num- 
bers are  entered.  Having  determined 
the  proper  date  for  the  first  engine, 
as  illustrated  in  Fig.  2,  it  is  a  simple 
matter  to  insert  the  numbers  for  suc- 
cessive engines  at  regular  intervals  of 
six  days  or  whatever  is  necessary  to 
show  their  respective  delivery  date. 

\\'e  thus  build  up  a  master  sched- 
ule which  is  the  foundation  of  the 
system  and  is  also  of  much  value  to 
the  shop  managers  to  show  them  just 
how  each  engine  stands.  As  each 
part  is  delivered  a  production  depart- 
ment man  crosses  out  the  items  by 
extending  the  thick  black  lines  in  each 
case,  thus  giving  a  graphic  and  plain 
representation  of  the  situation  and  in- 
cidentally emphasizing  items  not  on 
time  for  his  personal  investigation. 

At  the  Angus  Shops  engine  repairs 
as  well  as  new  engine.s  are  being  han- 
dled and  in  order  to  condense  the  in- 
structions both  new  and  repair  engine 
dates  are  included  on  the  same  sheet. 
The  object  is  to  give  each  shop  fore- 
man but  one  order-of-work  sheet  cov- 
ering the  \\'ork  of  his  department. 

According  to  the  nature  of  the  work 
in  each  department,  either  weekly  or 
daily  order-of-work  sheets  are  issued, 
samples  of  which  are  shown  in  Figs. 
4,  5  and  7.  These  sheets  go  to  the 
foreman  actually  directing  the  work- 
men, and  are  copies  of  that  part  of 
the  master  schedule  which  concerns 
each  particular  foreman  for  the  day 
or  week,  as  the  case  may  be.  It  is 
the  duty  of  the  production  department 
men  to  check  over  every  shop  every 
day  w-ith  the  foreman  to  determine 
whether  all  work  scheduled  is  com- 
pleted or  whether  and  why  it  is  de- 
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laved.  On  his  return  to  the  office  the  production  department 
man  marks  up  the  master  schedule  and  then  issues  the  next 
day's  sheets.  These  are  always  issued  before  ciuitting  time 
in  the  evening  so  that  foremen  can  lay  out  their  work  ready 
for  the  ne-\t  day. 

The  first  line  of  each  ordcr-of-work  sheet  is  labelled  "Still 
due"  and  represents  work  that  was  due  but  not  delivered  on 
time.  A  summary  from  all  sheets  of  the  work  which  is  late 
is  given  even'  day  to  general  shop  foremen  and  the  shop  su- 
perintendent for  their  personal  attention.  It  is  thus  seen  that 
the  whole  work  is  covered  by  a  checking  system  that  releases 
the  foremen  and  management  generally,  from  a  chore  which 
previouslv  occupied  a  considerable  portion  of  everybody's 
time,  giving  more  time  for  taking  care  of  shop  difficulties,  of 
which  there  are  always  plenty. 

ROUTING  REP.^IR  ENGINES 

For  routing  engine  repairs  a  master  schedule  form  slightly 
different  from  that  for  new  engines  is  used.     The  difference 


BRgCTIHG  SHOP: 
Engine  2601 


Engine  2226 
Engine  513 


TANK  SHOP: 

Engine  2601 
SDgine  2960 
Engine  £13 

BOILER  SHOP: 
Engine  3546 
Engine  648 

JACKET  SHOP: 
Engine  2601 
Engine  2226 

Engine  513 


CAIIADIAH  PACIFIC  RAILWAY  COI.TAIIY 
AHGDS  SHOPS 

PHOD'JCTIOM  IIEPART!1EI1T 

DAILY  OHDEP  OP  ^OBK  SHEET 

3THIPPIM0  OPBRATIOtIS  POH  APRIL  Hth.  1919. 


S.B. front,  heedlajnp  dynamo  and  rails.  Main  and  aida 
rods,  grates,  brake  gear,  engine  off  wheels,  dome 
oaalng  pamp. 

Engine  off  wheels  Z 

Motion  and  valTeB  I 
Steam  and  ezhaaat  pipes  Z 

Headers  oat,  mountings  stripped  and  delivered,  dry 
pipe  and  etand,  pipe  oat.  All  parts  cleaned  and  de- 
livered, buffer  beam  and  pilot  if  renuired. 

Engine  off  wheels.  Pump  Z 

Hydro  tost,  motion  and  valves,  spring  gear,  eteam  and 

eihaost  pipes. 


Netting  and  platea  out 

Netting  and  plates  out,  aeh  pan  removed. 

Ash  pan  removed 

Tubes  cut  and  removed  Z 
Ditto        Z 

Strip  f ireboi  complete  for  teat 

Ditto 
Strip  cylinder  casings  and  Jacket 

Ditto 

I  means  one  day  late. 


master  schedule  under  the  correct  date  for  each  operation 
and  then  included  on  the  daily  order-of-work  sheet  as  they 
come  due. 

All  acquainted  with  engine  repair  work  know  that  there 
are  delays  due  to  unforeseen  boiler  work  or  unreported  defects 
that  are  not  discovered  until  after  stripping,  which  necessi- 
tate setting  back  some  dates  and  advancing  otlicrs  as  the 
work  progresses.  This  condition  is  taken  care  of  by  the 
production  department  by  issuing  the  form  shown  in  Fig.  8, 
to  those  concerned.  It  is  not  issued  to  such  departments 
as  are  able  to  get  ahead  on  their  work  without  interfering 
witli  the  general  program.  It  is  good  policy  not  to  change 
any  schedule  unless  absolutely  necessary.  If  a  department 
can  handle  its  work  on  the  original  layout,  it  is  better  to 
let  them  do  so,  even  if  the  work  is  not  needed  on  the  date 
scheduled.  This  policy  reduces  shop  costs  because  foremen 
do  not  have  to  break  in  on  work  that  may  be  started  to  give 
preference  to  something  else. 

Since  the  primary  object  of  the  production  department  is 
to  reduce  the  time  and  cost  of  the  work,  delays  and  their 
causes  are  of  great  interest  to  us.  The  direct  effect  of  routing 
work  is  to  reduce  the  time  between  jobs,  and  this  is  especially 
important  in  that  it  increases  the  capacity  of  the  shop  with- 
out additional  pit  space. 

A  production  system  of  this  kind  is  very  much  comparable 
to  the  recording  gages  in  a  power  plant.  The  sheets  shovj 
clear  all  the  time  the  work  comes  through  on  time,  but  if  a 
department  for  any  reason  gets  out  of  order,  just  as  the  gages 


Fig,    7 — Daily    Order-of- Work    Sheet   for   Stripping    Operations 

is,  however,  only  in  the  form,  because  of  the  number  of  en- 
gines to  be  carried.  A  line  is  provided  for  each  part  or  sec- 
tion of  the  work  scheduled  and  working  dates  are  carried 
across  the  tops,  as  in  Fig.  3.  One  montli  only  is  carried  on 
the  repair  schedule,  whereas  over  two  months  are  represented 
on  the  new  engine  schedule,  each  form  having  been  found  to 
be  the  convenient  size  to  cover  the  conditions  to  be  taken  into 
account  in  each  case. 

As  each  engine  arrives  at  the  shop  an  inspection  is  made 
for  missing  and  broken  parts,  report  of  which  is  checked  up 
with  the  road  report  of  repairs  to  be  made.  From  these  the 
general  foreman  with  the  chief  scheduleman  of  the  produc- 
tion department,  decide  how  many  days  in  the  shop  are  to  be 
allotted  to  the  repairs.  The  scheduleman  then  proceeds  to 
apply  a  ten,  fifteen,  eighteen,  etc.,  day  standard  schedule  to 
the  engine,  adding  in  where  necessary  an  allowance  for  such 
.specific  repairs  as  broken  frames,  new  cylinders  or  heavy 
boiler  work.     After  this  the  engine  number  is  entered  on  the 


CHANSE  OP  DATE  nOTTCE  -,- 

^ate  ....'?fi^..:7:... 

Foreman 

Please  note  that  out  Date_of  Enzine 

has  been  set  back  on  account  of ■- 

Gn^ine   is  re-scheduled  for. if- 

Schedule  Dept. 


Fig.  8. — Form   Used   to   Notify  the  Foremen  Concerned,  of  a   Change 
in    the    Scheduie 

in  the  power  house  show  trouljle,  so  will  the  record  of  "lates" 
show  it  in  the  shop  and  continue  to  do  so  until  the  trouble  is 
rectified.     This,  of  course,  is  exactly  what  is  aimed  at. 

A  weekly  progress  sheet  is  shown  in  Fig.  9.  This  is  issued 
to  all  general  foremen  and  piece-work  foremen  as  a  means 
of  general  information  to  those  not  getting  detail  order-of- 
work  sheets.  It  gives  the  engine  number,  class  of  repair,, 
date  in  shop  and  date  scheduled  out,  of  every  engine  being' 
worked  on  in  shop.  This  information  thoroughly  posts  alii 
concerned  on  the  general  shop  standing.  One  file  of  these- 
sheets,  with  all  engine  reports,  is  kept  in  the  general  fore- 
man's office,  where  the  master  schedule  board  is  also  located, 
so  that  all  can  see  them  and  watch  the  shop  progress  insofar 
as  it  concerns  them.  By  making  all  production  department 
information  and  data  available  in  this  way,  everv  foreman 
becomes  conversant  with  how  it  all  is  developed  and  conse- 
quently has  confidence  in  it.     This  confidence  begets  results. 

The  method  of  making  up  and  checking  tlie  order-of-work 
sheets  has  been  described,  but  a  little  further  informationi 
may  be  of  interest.  Fig.  4  shows  a  machine  shop  sheet  cov- 
ering deliveries  of  guide  bars,  motions,  valves,  bell  stands,, 
main  rods  and  side  rods.  In  this  department,  as  on  other 
work  of  similar  character,  is  shown  all  principal  work  due 
for  a  week.  In  this  case  the  work  of  more  than  one  charge- 
hand  is  shown  on  the  sheet;  this  is  simply  to  economize  on- 
the  taping  which  comes  in  a  rush  at  the  end  of  each  da\'.  On- 
Fig.  5  it  will  be  noted  that  four  engines  show  on  the  "Still 
due"  line,  and  naturally  get  first  attention.  Fig.  7  is  one  of 
the  daily  operation  sheets  which  is  issued  to  the  stripping 
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gang  bosses.  Here  it  is  seen  that  the  exact  operations  to  be 
performed  are  enumerated,  and  it  can  readily  be  appreciated 
that  when  a  department  wliicli  is  falling  down  gets  a  sheet 
of  this  kind  the  information  is  of  the  real  helping-hand 
nature  because  tlie  planning  is  already  done.  In  our  case 
the  stripping  of  engines  now  takes  just  50  per  cent  of  the 
time  it  did  three  months  ago,  a  result  which  has  been  accom- 
plished simply  by  distributing  the  gang  according  to  the 
daily  order-of-work  sheets. 

Another  chart  of  interest  to  the  shop  management  is  the 
graphical  representation  of  engine  progress.  Fig.  6  contains 
along  the  top  all  tlie  engines  in  the  shop  in  the  order  in 
which  they  came  in.  On  the  left  is  listed  in  54  items  the 
principal  work  in  the  order  in  which  it  is  to  be  done  on  a 
general  repair.  As  each  item  is  completed  the  Ijlack  line  is 
extended  downward  towards  the  bottom  horizontal  line,  which 
represents  completion  of  the  engine.  This  chart  is  also  used 
as  a  check  on  output,  but  principally  as  a  check  on  costs.  It 
instantl)'  gives  a  line-up  on  the  engine  progress,  which  is 
compared  with  a  corresponding  line  on  another  chart  which 
represents  the  cost  to  date. 

It  is  equally  as  important  to  keep  a  check  on  engine  costs 
as  on  output.    As  soon  as  practicable  after  the  receipt  of  com- 
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Fig.    9 — Weekly    Progress    Sheet    Issued    to    General    Foremen,    Who 
Do    Not    Receive    Detail    Order-of- Work    Sheets 

plete  information  as  to  what  has  to  be  done  on  an  engine,  an 
estimate  of  the  cost  is  prepared.  This  estimate  is  leased  on 
the  average  cost  of  the  individual  class  for  the  past  year 
plus  additions  for  all  specific  repairs  that  are  known.  This 
total  cost  is  apportioned  to  the  different  shops  according  to 
the  amount  of  work  each  h'ls  to  do,  and  the  whole  is  graphi- 


cally plotted  daily  on  a 
the  allowance  is  indicatec 
black  line  of  actual  cost  si 
together  with  Fig.  9,  enj 
high  quickh-  can  be  pick 
it  is  too  late.    Often  it  is 


mdlar  to  Fig.  3,  except  that 
:'  d  mark  to  which  the  heavy 
i|'.)roaches.  From  this  chart, 
n  which  the  cost  is  running 
.  d  the  reason  learned  before 
.'.  at  high  costs  are  due  to  poor 


distrilmtion  of  labor   in  some  particular  department,   which 
is  brought  to  the  notice  of  the  proper  party  for  rectification. 

In  common  with  all  other  roads,  war-time  conditions  took 
away  a  lot  of  skilled  men  who  knew  the  back  shop  practices 
and  brought  into  our  shops  a  lot  of  unskilled  railway  me- 
chanics. But  the  management  is  still  responsible  for  getting 
the  output  at  the  right  cost.  The  methods  here  outlined  are 
in  principle  the  same  as  laid  down  at  Angus  shops  by  H.  L. 
Gantt  several  years  ago,  simply  modified  to  give  desired  re- 
sults with  minimum  e.xpense  as  present  conditions  and  com- 
mon sense  dictate. 


A  LIGHT  CRANE  FOR  FRONT  END  WORK 

To  facilitate  the  handling  of  valves,  steam  chests,  guides 
and  other  parts  at  the  front  end  of  locomotives  a  light 
capacity  crane  has  been  devised  in  tlie  Duluth  &  Iron 
Range  shops  which  is  giving  very  satisfactory  service. 


^5^ 


Crane  Attached   to   a   Locomotive 


A  cast  Steel  bracket  A  is  fastened  permanently  on  each 
side  of  the  smokebox  of  all  engines.  This  bracket  has  a 
socket  to  receive  one  end  of  a  forged  steel  crane  arm  B  fitted 
with  a  trolle\-  C  to  which  a  chain  hoist  is  attached.     Two 


/■- — fli-, 
' — ji 


liTil4||f 


k^M 


■i' 


Details   of    Bracket    and    Crane   Arm 


of  these  cranes  are  kept  in  the  main  roundhouse  and  one  at 
each  outside  point  where  repairing  is  done. 

This  crane  may  also  be  used  for  any  other  light  work  in 
the  roundhouse  or  shop  by  placing  the  brackets  .-1  in  con- 
venient places  such  as  at  presses,  for  handling  crank  pins 
and  driving  box  brasses. 


Meeting  of  the  Fuel  Association 

Fuel  Conservation  Problem  Discussed  by  a  Large 
Attendance   at    the    Eleventh    Annual   Convention 


THE  International  Railway  Fuel  Association  held  its 
eleventh  annual  meeting  jSIay  18  to  22  at  the  Hotel 
Sherman,  Chicago. 

ADDRESS  OF  PRESIDENT  PYLE 
Mr  Pyle  in  his  opening  address  made  a  plea  for  economy 
in  fuel  speaking  in  part^is  follows:  Those  who  have  not 
had  a  practical  working  knowledge  of  the  conditions  under 
which  the  railroads  labored  during  the  past  year  have  no 
conception  of  the  task  which  has  confronted  all  connected 
with  the  movement  of  transportation.     The  railroads  have 


railroads  during  the  coming  year  this  fact  is  clear  and  un- 
equivocal. It  will  be  necessary  to  produce  better  transpor- 
tation facilities,  both  freight  and  passenger,  at  a  lower  cost 
than  ever  before.  Wages  and  cost  of  supplies  entering  into 
the  operation  and  construction  of  a  railroad  are  higher  than 
ever  before.    To  offset  this  we  must  eliminate  waste. 

There  is  a  wide  field  for  discussion  as  to  how  economy 
can  be  realized  on  the  locomotive,  in  the  roundhouse  or 
stationar,-  plant,  by  the  transportation  man  in  more  efficient 
methods  of  train  handling,  by  the  mechanical  man  through 
lietter  maintenance  of  locomotives  and   cars,  by  the  main- 
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been  the  backbone  of  our  war  preparation  and  without  them 
we  would  have  failed  miserably. 

They  will  also  lie  the  backbone  of  our  country-  during  the 
reconstruction  period,  and  it  behooves  every  man  connected 
with  the  American  railroads  seriously  to  consider  just  what 
part  he  is  to  perform.  We  will  be  called  upon  to  do  things 
which  at  first  glance  appear  almost  impossible  of  accomplish- 
ment, not  because  what  we  will  be  asked  to  do  is  imprac- 
ticable but  because  of  the  difficulty  of  getting  others  to  put 
these  things  into  practice.  If  we  are  the  men  for  the  job 
we  must  get  results  and  this  will  be  the  measure  of  our 
ability   as'"railroad   men.     Regardless   of  who  operates  the 


tenance-of-wa\-  man  through  better  track  conditions  and 
fewer  slow  orders,  or  by  the  car  and  air  brake  man  in  main- 
taining the  air  brake  'system  and  so  taking  care  of  lubri- 
cation'to  eliminate  hot  boxes,  or  by  the  yardmaster  in  making 
up  trains  efficiently. 

The  results  oljtained  through  efi'ecting  economies  in  fuel 
are  far-reaching  and  assist  in  speeding  up  the  movement  of 
transportation, "  which,  in  turn,  effects  other  economies. 
Everything  done  to  save  coal  has  a  beneficial  effect  on  aU 
other  angles  of  railroad  operation.  Even  now  operating  offi- 
cials do  not  fullv  realize  the  tremendous  opportunity  for  a 
material  reduction  in  the  cost  of  transportation  by  special- 
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izing  on  the  second  largest  item  of  expense  on  a  railroad, 
namely,  that  of  fuel. 

Although  some  roads  have  and  are  eliminating  fuel  waste 
through  s\stematic  efforts,  we  have  as  _\et  barely  scratched 
the  surface.  To  get  the  real  reduction  in  cost  that  is  pos- 
sible and  absolutel)'  necessary  a  more  practical  interest  has 
to  be  shown  by  general  operating  officials  and  a  closer  co- 
operation must  exist  between  the  heads  of  the  different  de- 
partments. This  does  not  mean  that  there  is  no  co-operation 
between  the  heads  of  the  different  departments,  but  to  con- 
tinue fuel  conservation  in  a  haphazard  manner  the  maxi- 
mum economy  can  never  be  attained. 

A  fundamental  principle  of  fuel  conser\-ation  is  co-opera- 
tion, as  even  the  slightest  error  in  one  department  often  dis- 
turbs the  entire  organization.  A  chain  is  no  stronger  than 
its  weakest  link,  and  a  federal  manager  can  have  ever  so 
good  a  fuel  organization,  but  if  a  superintendent  fails  to 
co-operate  fully  there  is  a  lareak  in  the  chain  and  the  rail- 
road suffers.  It  is  not  so  much  individual  effort  that  is 
needed  as  a  practical  give-and-take  co-operation  from  the 
chief  operating  official  to  the  smallest  individual  on  a  road. 

Hale  Holden,  regional  director  of  the  Central  Western 
region,  was  to  have  delivered  an  address,  but  was  unable 
to  attend.  W.  B.  Storey,  federal  manager  of  the  Atchison, 
Topeka  &  Santa  Fe.  spoke,  in  part,  as  follows: 

We  who  are  handling  the  railroads  are  vitally  interested 
in  saving  fuel.  We  must  save  fuel  in  order  to  get  back  to 
normal  conditions.  On  the  Atchison,  Topeka  &  Santa  Fe 
the  fuel  bill  for  engines  alone  w-as  one-third  of  the  total 
transportation  expenses  and  one-seventh  of  the  total  operat- 
ing expenses  during  1918. 

There  are  many  difficult  phases  to  the  problem.  If  we 
could  make  fuel  economy  the  prime  consideration,  the  mat- 
ter would  be  greatly  simplified,  but  service  to  the  public 
must  receive  the  first  attention.  Another  serious  phase  is 
the  labor  situation  which  we  must  handle  differently  from 
what  we  did  in  the  past.  We  must  get  these  problems  be- 
fore the  men  as  matters  that  concern  them  and  the  railroads 
ivith  which  they  are  connected. 

ADDRESS  OF    FRANK    McMANAMY 

The  position  of  the  Railroad  Administration  is  in  many 
ways  analogous  to  that  of  a  tenant,  the  landlord  being  rep- 
resented by  the  corporate  interests.  The  landlord  whose 
rental  is  fixed  hesitates  to  make  im])rovements  which  do 
not  have  the  effect  of  increasing  his  revenue  regardless  of 
the  saving  tlie)-  may  effect  for  the  tenant;  for  that  reason 
it  is  necessary  for  us  to  do  our  best  to  make  savings  with 
the  equipment,  facilities  and  the  organization  we  have. 

It  is  comparatively  easy  to  make  a  substantial  saving  in 
the  cost  of  locomotive  fuel  Ijy  wholesale  application  of  rec- 
ognized fuel  saving  devices.  However,  the  application  of 
these  devices  involves  charges  to  capital  which  must  be  Ijorne 
by  the  railroad  corporations  and  the  acceptance  of  these 
charges  by  the  corporation  is  not  always  easih-  obtained. 
But  if  H'e  can  not  install  those  improvements  which  will 
effect  fuel  economy,  there  is  no  reason  why  we  should  not 
maintain  in  thoroughly  good  condition  those  devices  with 
whicli  locomotives  are  equipped,  nor  any  reason  why  we 
should  not  make  every  effort  to  save  fuel  by  eliminating 
waste  of  steam  and  w-ater. 

Conservation  of  fuel  from  the  Railroad  Administration 
standpoint  re(|uires  careful  supervision  by  the  Fuel  Conser- 
vation Section  and  close  co-operation  on  the  part  of  prac- 
tically ever)'  department  in  the  Railroad  Administration, 
and  in  this  the  International  Railway  Fuel  Association  can 
be  especially  helpful.  Fuel  economy  is  not,  as  a  rule,  ac- 
complished by  saving  one  huge  sum.  but  the  huge  sum  which 
it  is  possible  to  save  is  made  up  of  the  accumulated  results 
of  many  small  items.     W'e  gain  nothing  from  conventions 


unless  we  make  use  of  the  knowledge  obtained.  It  is  ea.sy 
to  attend  a  convention  of  this  kind,  and  by  discussion  bring 
out  some  most  \'aluable  points  in  connection  with  conserva- 
tioit  of  fuel,  l>ut  it  requires  real  courage  and  perseverance 
to  go  back  liome  and  consistently  practice  what  we  preach. 

Conservation  of  fuel  is  one  of  the  important  matters  be- 
fore the  Railroad  Administration  during  the  period  of  gov- 
ernment control,  and  will  be  no  less  important  when  that 
period  has  passed.  It  is  the  desire  of  the  administration 
to  have  the  sympathetic  co-operation  of  the  International 
Railway  Fuel  Association  and  all  of  its  members  as  indi- 
viduals in  effecting  the  conservation  of  fuel.  The  adminis- 
tration desires  to  co-operate  with  the  memljers  of  the  Fuel 
.Association  in  the  purchase,  inspection,  weighing,  distri- 
bution, handling  and  accounting  for  fuel,  as  well  as  in  its 
economical  use  to  bring  about  the  greatest  possible  saving. 

The  administration  will  aid  in  every  possible  way  and  will 
lie  helpful  in  everj-  way  that  a  central  organization  can  be 
under  the  present  method  of  operation,  but  if  we  are  to  be 
successful  we  must  have  teamwork  in  getting  the  ven'  best 
we  can  out  of  what  we  have. 

OTHER  BUSINESS 

A  report  on  Front  Ends.  Grates  and  Ash  Pans  was  signed 
bv  H.  B.  MacFarland  (A.,  T.  &  S.  F.),  chairman;  W'.  J. 
Bohan  (N.  P.),  E.  B.  DeVilbiss  (Penn.  Lines),  J.  P.  Neff 
(Am.  Arch.  Co.),  and  Frank  Zeleny  (C,  B.  &  Q.). 

A  report  on  Pulverized  Fuel  was  signed  bv  W.  J.  Bohan 
(N.  P.),  chairman;  H.  T.  Bentlev  (C.  &  N.  W.),  H.  B. 
Brown  (L.  V.),  R.  R.  Hibben  (M.,  K.  &  T.),  D.  R.  Mac- 
Bain  (N.  Y.  C),  J.  H.  Manning  (D.  &  H.).  H.  C.  Oviatt 
(N.  Y.,  N.  H.  &  H.),  John  Purcell  (A.  T.  &  S.  F.)  and  L. 
R.  Pyle  (U.  S.  R.  A.). 

Other  papers  submitted  were:  Teamwork  of  Enginemen 
and  Firemen;  Locomotive  Fuel  Losses  at  Terminals;  What 
Can  a  General  Operating  Officer  Do  to  Promote  Fuel  Econ- 
omy? Certain  Essentials;  Dirt  in  Coal;  Equated  Tonnage 
and  Its  Relation  to  Fuel  Consumption;  Lame  Engines  and 
Their  Effect  on  Fuel  Consumption;  Storage  of  Coal  by  Rail- 
roads During  1918;  Fuel  Department  Organization;  Co- 
operative Research  and  the  Railway  Fuel  Problem;  The 
Effect  of  Reducing  Exhaust  Nozzles  to  Overcome  Front  End 
.\ir  Leaks;  Internal  Combustion  Versus  Steam  Engine  for 
.Small  Stationary  Plants.  Abstracts  of  these  reports  and 
papers  will  appear  in  subsequent  issues. 

THE   NEW   OFFICERS 

The  following  officers  were  elected;  President,  H.  B.  Mac- 
Farland  (Atchison,  Topeka  &  Santa  Fe);  vice-presidents, 
W.  J.  Bohan  (Northern  Pacific),  J.  B.  Hurley  (Wabash), 
and  W.  L.  Robinson  (Baltimore  &  Ohio  Western  Lines); 
executive  committee,  J.  W.  Hardy  {\J.  S.  R.  A.), 
M.  A.  Daly  (Northern  Pacific),  C.  Jil.  Butler  (Atlantic 
Coast  Line),  L.  J.  Toffrav  (Illinois  Central),  C.  C.  Hig- 
gins  (St.  L.-S.  F.),  and  T-  M.  Nicholson  (A.  T.  &  S.  F.). 


Raii,ro.\d  Employees'  Subscriptions  to  Victory  Lo.^n. 
— Officers  and  employees  on  railroads  under  government 
control  throughout  the  United  States  suljscriljed  a  total  of 
Slo8,6,i7,250  to  the  Victory  Liberty  Loan.  The  returns  from 
tlic  seven  regional  directors  show  that  out  of  a  total  of 
1,841,267  employees,  1,417,042,  or  77  per  cent,  subscribed  to 
the  loan.  Employees  on  13  roads  showed  subscriptions  of 
100  per  cent.  Railroad  officials  and  emplovees  sub.scribed  a 
total  of  $184,868,300  to  the  Fourth  Liberty  Loan.  General 
offices  of  regional  directors  of  Southern,  Pocahontas,  Alle- 
glicny.  Southwestern  and  Northwestern  regions  subscribed 
100  per  cent,  the  general  office  of  the  Central  Western  region 
99  per  cent,  and  the  general  office  of  the  Eastern  region 
96.8  per  cent. 


A  Turntable  of  Unique  Design 

p.    R.    R.    Develops    Adjustable    Center,    Supports 
Table  at  Three  Points  and  Puts  Tractor  at  Each  End 


A     CENTER  bearing,  adjustable  vertically  over  a  range 
of  1  in.  by  means  of  screw  operated  wedges,  is  one 
of   the   main    features   in   the   1  lO-ft.   turntable   re- 
centlv  designed  by  the  Pennsylvania  Railroad  and  now  being 
installed  at  several  of  its  more  important  engine  terminals. 
This  vertical  adjustment  has  permitted  the  development  of 


The    Center    Is    Adjustable    By    Means    of    Screw    Operated    Wedges 

plans  for  tables  of  the  three-point  supported  type,  the  design 
of  which  includes  many  other  novel  and  interesting  features 
and  avoids  the  use  of  the  usual  balanced  type  with  its  ob- 
jectionable features,  particularly  in  tables  of  such  e.xtreme 
length. 

The   110-ft.   tables   were   designed   in   anticipation   of  the 


base  of  97  ft.  3-}4  in.,  an  over-all  length  of  105  ft.  93.4  in., 
and  an  estimated  weight  of  555,000  lb.,  exclusive  of  the 
tanks,  which  weigh  219,000  lb.,  or  a  total  weight  complete 
of  774,000  lb.  Owing  to  the  extreme  depth  of  girder  re- 
quired for  a  balanced  table  of  such  great  length  and  further 
because  of  the  conditions  under  which  a  turntable  must 
operate,  in  which  it  is  difficult  to  spot  a  locomotive  of  this  size 
and  weight  with  any  degree  of  accuracy,  it  seemed  inadvisable 
to  builda  table  of  the  usual  balanced  type.  Furthermore,  the 
tendency  of  all  balanced  t)pe  tables  to  teeter  has  an  un- 
desirable effect  on  the  approach  rails  and  outside  trucks,  due 
to  pounding,  which  is  augmented  as  the  length  increases.  It 
was  therefore  decided  that  the  new  tables  should  be  of  the 
continuous  girder  three-point  supported  type,  in  which  the 
weight  of  the  table  and  its  load  is  distributed  over  the  center 
andthe  four  end  trucks.  Exclusive  of  the  tractors  and  center 
the  taljle,  ocmplete  with  the  end  trucks,  has  a  weight  of  75 
tons. 

Reliability  of  service  and  low  maintenance  costs  were  the 
main  objectives  of  the  design  and  in  the  preliminary  studies 
particular  attention  was  given  to  the  requirements  of  trac- 
tion. Time  studies  were  made  of  the  various  table  opera- 
tions at  existing  tables  and  the  infonnation  secured  was 
utilized  in  the  design  of  the  tractors  to  insure  that  the 
operating  cycles  of  the  new  table,  with  its  greater  loads, 
would  not  exceed  those  of  the  smaller  tables  and  that  the 
new  tables  would  easily  turn  an  engine  end  for  end  in  45 
sec.  Special  attention  was  given  to  starting,  accelerating 
and  stopping  the  table  to  avoid  excessive  whip  action,  with 
the  result  that  the  maximum  acceleration  does  not  exceed 
O.J  5  ft.  per  sec.  and  the  maximum  circumferential  speed 
of  the  table  is  240  ft.  per  min.  Reliability  of  ser\'ice  has 
further  been  provided  for  by  the  utilization  of  two  tractors, 
cither  one  of  which  is  capable  of  moving  the  table  under 
emergency  conditions.  The  two  tractors  provide  sufficient 
traction  to  eliminate  the  necessity  for  the  use  of  sand  and  a 
separate  circle  rail  for  the  tractors. 

Low  maintenance  costs  are  further  insured  b\-  the  perma- 
nent tvpe  of  construction  employed  throughout  the  entire 
structure,  including  the  foundation,  the  circle  wall  and  rail. 


Pennsylvania    110-Ft.   Turntable    Designed    for   Three-Point    Support 


increased  requirements  at  engine  terminals  incident  to  the 
impending  introduction  into  service  of  the  new  Mallet  engines 
of  the  HCls  type,  several  of  which  are  now  under  construc- 
tion in  the  company  shops.     These  locomotives  have  a  wheel 


the  bridge,  the  deck,  and  the  electrical  apparatus.  In  the  de- 
sign of  parts  simplicity,  accessibility  and  interchangeability 
were  the  objectives.  Sheet  metal  was  avoided  in  the  selec- 
tion of  materials  and  cast  iron  was  used  wherever  possible 
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because  of  its  resistance  to  corrosive  action.     For  the  same 
reason  galvanized  iron  is  used  for  liand  rails. 

To  eliminate  tlie  pounding  out  of  the  approach  rails 
and  approach  rail  supports  at  the  table  ends  and  at  the 
approach  rails,  cast  steel  end  ties  were  installed  at  the  ends 
of  the  turntable  bridge  and  iron  coping  castings  were  used 
on  the  coping  walls,  the  cast  steel  end  ties  being  aligned  ac- 
curately to  the  center  line  of  the  table  and  brought  to  align- 
ment level  by  means  of  stereotj-pe  metal  between  the  end  tie 
and  the  girder  flange  and  secured  to  the  bridge  with  eight 
1-in.  bolts.  Opposite  tracks  are  also  perfectly  aligned.  The 
same  permanent  character  of  construction  is  employed  in  the 
pit,  where  the  circle  rail  of  Cambria  No.  5o9,  150-lb.  section. 


operated  wedges,  the  total  range  of  adjustment  being  1  in. 
.\s  the  load  of  the  table  comes  down  on  the  sole  plate  it 
bears  on  wedges  which  in  turn  bear,  through  the  lower  wedge 
casting,  on  the  equalizing  hinge  pin,  the  center  of  which  is 
at  right  angles  to  the  longitudinal  center  line  of  the  table, 
thence  on  the  thrust  bearing  proper.  This  thrust  bearing  is 
of  the  roller  type  with  a  babbit  liner  between  the  lower  roller 
race  and  the  center  casting  to  insure  uniformity  of  bearing 
pressure.  The  load  from  turntable  center  is  transmitted  to 
the  concrete  center  pier  through  a  '4  in.  linotile  liner,  which 
insures  a  uniform,  resilient  liearing  for  the  steel  casting. 

The  capacity  of  the  center  bearing  is  865,000  lb.,  and  it 
is  fully  grea.se  lubricated.  It  has  been  designed  and  built 
with  a  view  of  making  it  accessible  for  inspection  or  repairs. 
The  upper  half  of  the  center  proper  can  be  removed  from 
the  base  casting  and  the  entire  center  slid  out  of  position 
and  passed  up  through  the  deck  of  the  table.  To  perform 
this  operation  it  is  only  necessary  to  jack  up  the  table  ap- 
pro-ximately  3  in.  All  the  adjustment  wedges  and  the 
wedge  screws  are  thoroughly  protected  against  corrosion  and 
grit.  The  center  is  all  of  steel  with  the  e.xception  of  the 
housing  shell,  which  is  of  cast  iron. 

TRUCKS 

Each  end  of  tlie  table  is  supported  on  two,  two-wheel 
end  trucks  with  cast  steel  frames  and  hinge  connection  cen- 
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bent  cold,  is  held  in  place  on  ,),>  iron  support  castings  firmly 
secured  to  the  concrete. 

The  adoption  of  the  three-point  supported  type  taljle 
permitted  the  use  of  girders  only  6  ft.  Yi  in.  deep,  reducing 
materially  the  depth  of  pit  recjuircd.  These  pits  are  drained 
from  the  center  to  a  sump  from  which  the  discharge  is  bv 
gravity  or  syphon,  according  to  local  conditions. 

THE    ADJUSTABLE    CENTER 

In  order  that  the  table  function  properly  on  three  points 
of  support  it  was  necessary  that  one  of  the  supports  be 
adjustable  so  far  as  vertical  alignment  is  concerned.  This 
adjustment  is  accomplished  in  the  center  by  means  of  screw 


tors.  The  hinge  casting  is  provided  with  a  compound  angle 
in  order  to  give  proper  angularity  in  all  directions.  The 
center  line  of  each  hinge  pin  is  in  a  radial  plane  passing 
through  the  common  center  of  rotation,  in  which  it  has  vertical 
angularity  sufficient  to  take  care  of  the  circular  travel  of 
the  truck.  The  truck  wheels  are  all  30  in.  in  diameter,  coned, 
with  steel  tired  treads  and  cast  iron  centers.  They  are 
provided  with  roller  bearing  centers  with  the  bearings  en- 
closed in  labyrinth  casings,  the  details  of  which  will  be 
made  clear  by  an  inspection  of  the  truck  drawing,  and  are 
fully  grea.se  luljricated. 

The  truck  hinge  castings  as  well  as  the  steel  end  ties  on 
top  of  the  girder  are  lined  to  the  girder  flanges  by  means  of 
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stereotype  metal.  The  trucks  each  have  a  capacity  of 
186,000  lb.  and  travel  on  the  same  circle  rail  as  the  tractors. 
They  may  be  removed  by  taking  out  the  hinge  pins  without 
removing  the  hinge  castings  from  the  girder. 

TRACTORS  AND  TRACTOR  CONTROL 

Two  tractors  are  used  on  each  table  to  give  uniform  torque 
action  on  each  end  of  the  table  in  starting  and  stopping,  as 
well  as  to  afford  reserve  power  to  meet  emergency  demands. 
They  are  operated  in  multiple  from  one  controller  located  in 
a  cab  on  one  end  of  the  table. 

There  are  three  points  of  particular  interest  in  connec- 
tion with  the  tractors  and  their  control.  The  first  is  that 
two  motors  are  used,  one  on  each  tractor,  of  approximately 
30  h.  p.  each.  Considerably  more  power  is  required  than 
to  operate  a  type  of  table  in  which  the  locomotive  is  bal- 
anced on  the  center  bearing,  but  with  the  two  tractors  the 
operation  is  fast,  is  always  dependable,  and  in  an  emergency 
one  of  the  tractors  working  alone  is  capable  of  operating  the 
table. 

The  second  point  of  interest  is  the  controller.  A  typ'? 
of  controller  has  been  developed  which  is  used  to  control 
one  or  both  motors,  and  which  may  be  used  on  anv  table 


with  plain  cylindrical  tires,  it  was  necessary  to  include  in  tlie 
design  a  suitable  thrust  bearing  to  care  for  the  lateral  thrust 
of  the  drive  wheels.  This  thrust  bearing  is  located  on  the 
inner  side  of  the  tractor  frame. 

In  case  of  accident  to  either  motor  or  to  any  part  of  the 
driving  mechanism,  electrical  cut-outs  are  provided  for  tak- 
ing the  damaged  motor  out  of  service  without  affecting  the 
operation  of  the  other  motor,  while  the  solenoid  brakes  can 
be  blocked  in  the  "off"  position.  A  motor  may  be  discon- 
nected mechanically  by  removing  the  split  main  gear  or  by 
removing  the  motor. 

The  two  tractors  engage  the  table  through  ball  and  socket 
connections  located  at  the  end  of  the  stabilizing  arms.  The 
relation  of  the  joint  locations  to  tlie  plane  of  the  driving 
wheel  precluded  the  use  of  hinge  joints.  All  bearings  of 
the  tractors  are  grease  lubricated.  Each  tractor  weighs 
appro.ximately  23,000  lb.  in  working  order,  giving  a  total 
tractive  effort  of  12,000  lb.  per  table. 

The  tractor  frames  on  account  of  the  weight  required  are 
made  of  solid  cast  iron  with  suitable  ballast  weights  sus- 
pended from  the  lower  surfaces.  Special  attention  is  given 
to  the  machining  of  all  mechanical  parts  to  insure  absolute 
interchangeability  for  repairs.     All  gears  are  fully  enclosed 


The  Trucks  and   Tractor  in   Place 


of  this  type,  irrespective  of  the  kind  of  electric  power  that 
may  be  availaljle.  The  same  controller  may  be  used  for 
direct  current,  single  phase  alternating  current,  three  phase 
alternating  current  and  three-wire  or  four-wire  two  phase 
current. 

The  third  point  of  interest  lies  in  the  fact  that  the  motors 
are  equipped  with  solenoid  brakes.  The  brakes  are  applied 
instantly  when  the  controller  is  moved  to  the  "off"  position 
and  are  released  automatically  when  power  is  applied.  The 
brakes  are  adjusted  so  that  the  braking  effort  corresponds  to 
the  maximum  torque  of  the  motor.  The  solenoid  brakes 
make  it  possible  to  operate  this  type  of  table  without  any  of 
the  so-called  locking  devices  to  hold  the  table  in  alinement 
with  the  approach  tracks. 

For  direct  current,  21  Yz  hp.  motors  are  used  and  30 
hp.  motors  have  been  adopted  for  alternating  current. 
Power  is  transmitted  from  the  motor  to  the  driving  wheels 
through  two  sets  of  gears  and  an  intermediate  shaft,  with  a 
total  gear  reduction  of  25  to  1.     As  the  tractor  is  provided 


against  the  weather.  The  tractor  wheels  have  cast  iron 
centers,  steel  tires  and  are  provided  with  cast  steel  cut  driv- 
ing gears.     The  bearings  are  all  of  brass. 

When  operating  at  night  the  table  is  lighted  by  floodlights 
on  each  end  which  illuminate  the  approach  rail  ends.  The 
operator's  cab  is  electrically  heated  and  is  lighted  only  with 
a  small,  well  shaded  lamp  to  keep  down  the  reflection  at 
night. 

CURRENT  COLLECTOR 

Overhead  current  collectors  for  the  usual  type  of  turn- 
tables must  be  suspended  from  the  overhead  wires,  as  the 
portal  over  the  center  of  the  table  must  move  back  and 
forth  over  a  considerable  distance  when  the  locomotive  is 
moved  on  or  off  the  table.  Since  the  three  points  of  sup- 
port prevent  the  table  from  rocking  on  the  center  bearing, 
the  collector  in  this  case  is  bolted  securely  to  the  center  of  the 
portal. 

The  collector   in   itself   is  of  particular   interest  as  it   is 
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made  up  of  standard  parts,  bolted  together,  and  may  be 
used  for  direct  current,  or  one,  two  or  three  phase  alternat- 
ing current  b_v  simply  bolting  together  the  required  number 
of  parts.      It  is  weather,  gas  and  steam  proof. 

Structual  steel  poles  placed  on  opposite  sides  of  the  en- 
ginehouse  circle  support  the  overhead  wire.  One  messenger 
wire  is  provided  instead  of  the  usual  two,  and  it  is  not 
required  to  support  the  current  collector.  The  only  function 
of  the  messenger  is  to  support  the  current  carrying  wires  and 
to  prevent  rotation  of  the  stationan,-  part  of  the  collector. 
The  messenger  is  supported  rigidly  on  one  tower  and  on  the 
other  is  fastended  to  one  end  of  a  weighted  bell  crank  which 
insures  uniformitv"  of  tension  on  the  messenger  wire  at  all 
temperatures. 

PIT  .\XD  BRIDGE  COXSTRUCTIOX 

In  order  to  insure  no  settlement  at  the  coping  wall  on 
accoimt  of  the  pounding  received  in  ser\-ice.  iron  coping 
castings  with  1-in.  walls  were  employed  instead  of  wooden 
sills.  These  castings  are  arranged  one  for  each  approach 
track  and  are  thoroughly  embedded  in  and  bolted  to  the 
concrete.  They  are  accurately  aligned  to  the  approach  tracks 
and  weigh  about  9,000  lb.  each,  are  5  ft.  6  in.  long.  12  in. 
deep  and  30  in.  high. 

The  circle  rail  on  which  the  trucks  and  tractors  run  is 
106  ft.  in  diameter  and  is  supported  on  3,5  castings  each 


ville,  N.  Y.  Others  will  be  installed  in  the  near  future 
at  Wilmington,  Del.,  Y'oungwood,  Pa.,  Pitcaim  (Pa.) 
(emergency  table)  and  at  East  Altoona. 


General   Arrangement   of  the   Trucks 

9  ft.  4  in.  long,  10  in.  high  and  12  in.  wide,  with  Ji-in. 
walls.  Xo  sand  is  used  in  connection  with  the  operation 
of  the  tractors  because  of  the  ample  capacity  of  the  tractors 
themselves.  This  feature  eliminates  the  resistance  of  the 
sand  to  rolling  of  the  trucks. 

The  cast  steel  end  ties  on  the  bridge  have  a  maximum 
depth  of  1 2  in.  a  flange  width  of  5  in.  and  a  minimum  width 
of  8^-^  in.  The  sections  are  1  in.  thick.  They  support  both 
the  traction  rails  and  the  guard  rails  and  are  lined  to  the 
bridge  girders  by  means  of  ^  in.  of  stereotype  metal. 

The  design  of  this  table  was  developed  under  the  direction 
of  A.  S.  Vogt,  formerly  mechanical  engineer,  who  has  now 
retired. 

Tables  of  this  t}pe  have  been  installed  at  Pitcairn,  South 
Philadelphia,  Erie,  Kane  and  Renovo,  Pa.,  and  at  Garden- 


FIRE  PUMPS  ON  SWITCH  ENGINES 

BY  J.  H.  B. 

An  arrangement  for  fire  pumps  on  switch  engines,  in 
which  the  pump  is  mounted  on  top  of  the  boiler,  is  shown 
in  the  illustrations.  A  horizontal  pressure  pump  of  the 
capacity  required  is  placed  between  the  sand  box  and  the 
steam  dome  with  a   1   in.   steam  line  leads  from  the  dome 


Hoi Kriowtai Horizontal      2  w.LBmckeis  zk'svcfion Line 
Prei^on  Pump 


ftofe : Suction  line  loPump 
foConnect  to  Injector 
Feea  line 


Fire    Pump    Installed    on    the    Locomotive 

to  the  pump,  which  delivers  the  water  through  a  2  in,  de- 
liver}- line  provided  with  a  hose  connection,  ^^'ater  is  dra'\\'n 
from  the  tank  to  the  pump  by  means  of  a  2'X  in.  suction 
line  which  connects  to  the  injector  feed  line  just  above  the 
running  board. 

The  hose  reel  is  mounted  on  the  sloping  top  sheet  of  the 
tank  where  it  is  easily  accessible  so  that  in  case  of  fire  the 


\iP/pet 


Hose    Reel   as   Applied   to  Tender 


hose  can  be  unreeled  readily  and  connected  to  the  delivery 
line.  Details  of  the  construction  and  mounting  of  the  reel 
are  clearly  shown  in  one  of  the  drawings. 

The  protection  thus  given  the  various  shop  buildings  and 
cars  in  the  yard  warrants  the  expenditure  necessary  to 
apply  the  pimips  as  a  switch  engine  so  equipped  can  quickly 
reach  a  fire  and  becomes  a  ver)-  effective  means  of  reducing 
fire  losses. 


Master  Boiler  Makers'  Convention 

Over  700   Members    Were   Present ;    Report   on 
Drilling  Staybolts,  Addresses  and  Other  Business 


THE  Master  Boiler  Makers'  Association  held  its  eleventh 
convention  at  the  Olympic  Theater,  Chicago,  May 
26  to  29,  with  over  700  members  in  attend- 
ance. An  address  was  made  by  Frank  McManamy,  assist- 
ant director,  Division  of  Operation,  U.  S.  R.  A.  Mr.  Mc- 
Manamy spoke  of  the  benelit  to  be  derived  from  a  full  dis- 
cussion of  new  methods  and  practices  at  conventions  and 
mentioned  particularly  the  importance  of  some  of  the  topics 
which  had  been  made  the  subject  of  reports  to  be  presented 


be  maintained  in  good  condition  to  do  its  work  safely  and 
efficiently,  and  with  the  labor-saving  devices  now  in  use  at 
all  up-to-date  shops  there  is  no  excuse  for  not  having  it  in 
that  condition.  With  the  good  wages  now  paid  there  should 
be  a  corresponding  increase  in  output,  so  that  the  govern- 
ment we  are  all  working  for  will  feel  tliat  the  increase  given 
the  employees  is  appreciated  and  the  results  obtained  justify 
the  action  taken. 

The  railroads  before  the  war  had  a  number  of  plans  to 
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at  this  meeting.     In  closing  he  dwelt  on  the  necessity  for 
thorough   workmanship   in  locomotive  repairs. 

Following  Mr.  McManamy's  talk,  D.  A.  Lucas,  president 
of  the  association,  delivered  the  presidential  address.  Ad- 
dresses were  made  Ijy  A.  G.  Pack,  chief  inspector  of  locomo- 
tive boilers;  R.  H.  Aishton,  regional  director  of  the  North- 
western Region,  and  H.  T.  Bentley,  superintendent  motive 
power  and  machinery,  Chicago  &  North  Western. 

ADDRESS  OF  H.  T.  BENTLEY 

Under  present  conditions  a  first-class  boilermaker  is  a 
specialist  and  no  hit-and-miss  methods  will  do;  with  steam 
pressure  from   150  to  240  lb.  per  sq.   in.,  the  boiler  must 


improve  the  service,  and  probably  nothing  in  the  motive 
power  department  would  give  greater  returns  for  the  money 
e-xpended  than  the  providing  of  water  purifying  and  hot 
water  washout  plants.  All  of  these  plans  were  temporarily 
side-tracked  during  the  strenuous  times  just  past.  Now  that 
the  war  is  over,  these  plans  should  again  be  given  early  and 
favorable  consideration  and  plants  installed  where  it  is 
■^knowTi  that  the  expense  is  justified.  With  good  water  and 
freedom  from  boiler  troubles,  failures  on  the  road  and  main- 
tenance costs  are  low;  with  poor  water  the  conditions  are 
changed,  resulting  in  high  maintenance  costs,  inferior  service 
on  the  road,  delays  at  the  roundhouse  and  a  disgruntled  su- 
perintendent.     Money  must   be   spent   either  to  purify  the 
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water  and  keep  the  engine  in  service  or  to  make  frequent 
repairs  and  have  occasional  failures.  In  my  judgment  it  is 
far  better  to  furnish  good  water  and  obtain  good  service 
instead  of  poor  water  and  poor  service. 

One  important  thing  that  foremen  should  get  together  on 
is  the  balancing  of  work  so  that  necessary  boiler  and  nia- 
chinen'  repairs  will  be  made  while  the  engine  is  out  of 
service  to  enable  a  locomotive  to  go  out  of  the  shops  and 
perform  a  proper  period  of  service  without  trouble  from 
boiler  or  machinen.'.  On  several  occasions  it  has  come  to  my 
attention  that  an  engine  will  be  out  of  ser\-ice,  having  the 
wheels  dropped  and  quite  heavy  machinery  repairs  and  a 
few  w-eeks  afterwards  the  same  engine  will  come  back  to 
shop  for  new  flues  or  side  sheets  and,  of  course,  nothing  will 
be  necessary  on  other  parts  of  the  locomotive.  In  this  case 
the  engine  is  out  of  service  for  two  periods  close  together, 
whereas  all  of  the  work  could  and  should  have  been  done 
at  the  same  time. 

The  electric  welding  of  two-inch  boiler  flues  in  back  tlue 
sheet  is  something  that  interests  me.  We  have  tried  it  and 
find  that  with  good  water  the  flues  don't  leak  or  bridges 
crack  and  therefore  welding  is  unnecessary';  with  poor  water 
it  is  very  desirable  to  do  this  if  you  do  not  run  into  other 
troubles.  \\'e  bought  26  new  boilers  some  time  ago  and 
specified  that  the  two-inch  flues  should  be  welded,  and  after 
three  or   four  months  service  the   flue   bridges   cracked   and 


to  about  5/16  in.  depth,  which  acts  as  a  countersink  on  the 
end  of  the  bolt;  the  bolt  is  then  raised  in  the  die  and  a  7/32 
in.  hole  lyi  in.  deep  is  punched.  It  is  our  opinion  that 
this  is  the  best  method  known  of  applying  tell  tale  holes  in 
staybolts.  If  the  dies  are  properly  made  the  result  will  be 
a  bolt  of  proper  size  with  the  tell  tale  hole  in  the  center. 

For  drilling  tell  tale  holes  we  use  a  7/32  in.  high  speed 
twist  drill  both  in  new  bolts  and  in  opening  up  old  tell  tale 
holes.  However,  where  holes  are  forged  as  above  mentioned, 
we  do  not  find  it  necessary  on  new  bolts  to  use  a  drill  as  the 
holes  can  be  very  easily  opened  with  a  taper  pin.  The  lubri- 
cant used  is  composed  of  soft  soap  and  water,  both  for  drill- 
ing and  for  opening  up  new  bolts. 

The  report  was  signed  by  Louis  R.  Porter  (Soo  Line), 
chairman,  A.  N.  Lucas  (C.  M.  &  St.  P.)  and  Barnard 
Wulle   (Big  Four). 

OTHER    BUSINESS 

Reports  on  Application  of  Brick  .Arches  to  Fireboxes: 
Design  of  Ash  Pan  and  Draft  Appliances  and  Bracing  of 
Locomotive  Tenders  were  submitted  b\'  committees  and  will 
appear  in  a  later  issue. 

The  products  of  47  different  companies  were  exhibited  at 
the  convention. 

There  was  an  attendance  of  745  members  at  the  conven- 
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new  flue  sheets  had  to  be  applied.  The  welding  of  super- 
heater flues  appears  justifiable  by  reducing  troubles  on  ac- 
count of  leakage  and  overcoming  engine  failures,  and  if  this 
is  so  successful,  I  cannot  see  why  the  welding  of  small  flues 
would  not  be  a  good  thing. 

The  federal  locomotive  inspection  department  has  been  re- 
sponsible for  a  great  improvement  in  the  condition  of  loco- 
motive boilers,  etc.,  and  a  closer  co-operation  on  the  part 
of  the  mechanical  officers  with  the  inspectors  will  bring  about 
a  still  greater  improvement. 

APPLICATION  AND   DRILLING   OF  TELL  TALE   HOLES 

The  best  method  in  all  cases  to  apply  tell  tale  holes  is  be- 
fore the  staybolt  is  applied.  This  may  be  done  on  an  auto- 
matic drilling  machine  or  a  small  drill  press  rigged  up  for 
this  in  the  shop.  The  most  economical  and  best  method  to 
cut  the  bolts  off  is  with  the  o.\y-acetylene  torch,  in  this  way 
not  disturbing  the  bolt  in  the  sheet  as  is  done  with  a  ham- 
mer or  a  chisel  bar,  or  staybolt  nippers. 

It  is  the  practice  in  one  shop  to  punch  the  tell  tale  hole  in 
the  staybolt  on  a  forging  machine  in  the  blacksmith  shop. 
.This  is  done  in  one  heat  in  two  operations;  first  a  rather  blunt 
tool  is  used  which  punches  a  hole  about  ^^  in.  in  diameter 


tion,  and  during  the  convention   198  applications  for  mem- 
bership were  received. 

The  following  officers  were  elected  for  the  ensuing  year: 
President,  John  B.  Tate,  foreman  boilermaker,  Pennsylvania 
Railroad,  Altoona,  Pa.;  first  vice-president,  Charles  P.  Pat- 
rick, general  boiler  inspector,  Erie  Railroad,  Cleveland,  O. ; 
socond  vice-president,  Thomas  Lewis,  general  boiler  inspector, 
Lehigh  Valley,  Sayre,  Pa.;  third  vice-president,  Thomas  P. 
Madden,  general  boiler  inspector,  Mis.souri  Pacific,  St.  Louis, 
Mo.;  fourth  vice-president,  Edward  W.  Young,  general  boiler 
inspector,  Chicago,  Milwaukee  &  St.  Paul,  Dubuque,  Iowa; 
fifth  vice-president,  Frank  Gray,  foreman  boilermaker,  Chi- 
cago &  Alton,  Bloomington,  111.;  treasurer,  William  H. 
Laughridge,  foreman  boilermaker,  Hocking  Valley,  Colum- 
bus,"©.; secretary,  Harry  D.  Vought,  New  York  City.  The 
following  were  elected  members  of  the  executive  board  to 
serve  for  three  years:  E.  J.  Reardon,  district  inspector.  Inter- 
state Commerce  Commission,  Chicago ;  Thomas  F.  Powers, 
foreman  boilermaker,  Chicago  &  North  Western,  Oak  Park, 
111.;  Harry  F.  Weldin,  foreman  boilennaker,  Pennsylvania 
Railroad,  Philadelphia.  Henry  F.  Wandlierg,  foreman 
Ijoilermaker,  Chicago,  Milwaukee  &  St.  Paul,  Minneapolis, 
Minn.,  was  elected  to  the  executive  board  for  one  year. 


Locomotive  Repair  Shop  Output 

A  Proposed  Formula  for  Measuring  and  Comparing 
the    Cost   of    Repairs    in    Relation    to    the    Output 

BY  HENRY    GARDNER 


T 


HERE  have  been  a  great  many  formulae  proposed  for 
measuring  the  output  of  a  locomotive  repair  shop  or 
for  the  purpose  of  comparing  the  output  of  two  or 
more  shops.  All  are  more  or  less  in  error  and  no  one 
of  them  will  give  figures  which  can  be  relied  upon  to  state 
positively  which  one  of  two  shops  delivered  the  largest  output 
per  man  or  indicated  the  most  able  and  successful  man- 
agement. 

The  old  method  of  equating  or  listing  repairs  by  classes 
is  very  unreliable.  A  Class  3  repair  in  one  shop  may  cost 
twice  as  much  as  in  another,  and  the  amount  of  work  done 
will  vary  in  proportion.  When  you  compare  two  shops 
on  this  basis,  the  superintendent  having  the  smaller  output 
will  at  once  start  to  tell  you  of  the  superheaters,  stokers, 
valve  gears,  etc.,  that  he  put  on  and  the  other  man  did  not. 
He  will  also  show  you  a  list  of  flue  sheets,  side  sheets,  etc., 
greatly  in  excess  of  similar  work  done  by  the  competing 
shop.  The  size  of  the  power,  weight,  and  wheel  arrange- 
ment and  cost  of  repairs  will  then  be  brought  into  the  argu- 
ment as  factors  rightly  having  a  decided  bearing  upon  the 


indicate  quantity  of  output  delivered  and  then  comparing  the 
totals.  It  amounts  to  the  same  thing  whether  we  add  up  the 
costs  per  ton  of  all  engines  delivered  or  call  the  average 
cost  per  ton  a  "unit"  and  multiply  this  unit  by  all  the 
tonnage  delivered.  The  final  result  simply  reduces  itself 
to  a  cost  per  ton  comparison  of  output. 

The  simple  output  formula  described  above  was  found 
to  be  closer  to  facts  than  the  older  methods  and  might  in 
some  cases  fairly  measure  the  shop  rating.  Weight  is  an 
important  element  in  output  and  total  labor  and  material 
costs  vary  almost  directly  as  the  quantity  of  work  performed. 
A  large  engine,  as  a  whole,  would  usually  cost  more  to  repair 
than  a  small  one,  provided  exactly  similar  work  was  per- 
formed on  each,  but  the  cost  per  ton  for  the  large  engine 
(Mallets  and  engines  under  50  tons  total  weight  excepted) 
is  found  to  be  less  than  for  the  small  one. 

Pursuing  this  course  further  the  writer  has  developed  an 
arbitrary  formula  which  closely  represents  the  quantity  of 
shop  output.  This  formula  gives  no  rational  figures  that 
can   be  used   for  statistical   or   accounting  purposes,   but  it 
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Fig.   1 — Cost  of   Repairs   Per   Locomotive-Ton   Curve 


«xact  quantity  of  work  performed  in  the  shop.  Finally  the 
argument  is  dropped  just  where  it  started;  no  definite  and 
satisfactory   conclusion   could   be  made. 

It  has  been  generally  conceded  that  the  cost  of  repairs 
to  a  locomotive  varied  almost  in  direct  proportion  to  its 
weight.  Ernest  Cordeal  in  an  article  describing  a  method 
for  determining  shop  output  by  means  of  cost  units  (En- 
gineering Magazine,  May,  1915),  states  that  "The  cost 
of  identical  repairs  will  usually  vary  in  direct  proportion 
to  the  total  weight."  This  may  be  correct  if  parts  of 
engines  or  jolis  are  considered.  For  example,  the  cost  of 
repairs  to  main  rods  might  run  higher  on  a  large  engine 
than  a  small  one,  but  if  the  entire  repair  is  considered  the 
cost  per  ton  weight  of  engine  will  be  found  to  vary,  in  most 
shops,  in  some  inverse  proportion  to  the  weight.  Assuming 
that  costs  of  repairs  vary  directly  as  total  weight  of  engine, 
the  tonnage  repaired  was  added  up  and  this  figure  divided 
into  the  total  cost  to  get  the  cost  per  ton.  The  result  was 
arbitrarily  called  a  "work  unit,"  and  the  lower  the  unit 
the  better  the  showing  for  the  shop  considered. 

Another  method   consisted   of   adding   up   these   units   to 


has  a  legitimate  and  proper  value  when  used  exclusively 
for  making  comparisons.  Bearing  in  mind  that  the  cost  per 
ton  of  the  majority  of  repairs  varies  inversely  as  the  total 
weight,  it  is  apparent  that  we  must  compensate  in  some 
manner  for  this  variation.  In  other  words  we  must  devise 
a  formula  which  will  give  proper  credit  for  the  Mallets 
and  small  power.     Such  a  formula  would  read  as  follows: 


I'utal  cost  per  cqiiivalenl  worlv  unit 


Total  labor  atid  material  cost 
Total  wori\  units  y  a  constant 


Referring  now  to  Fig.  1,  a  curve  is  shown  which  approxi- 
mates a  parabola.  Plotting  this  curve  for  a  large  number 
of  repairs  developed  the  fact,  for  the  repair  shop  considered, 
that  the  cost  of  repairs  per  ton  varied  in  inverse  ratio  to  the 
total  weight  for  engines  weighing  between  50  and  ISO  tons. 
The  total  labor  and  material  cost  to  repair  an  engine  weigh- 
ing 100  tons  will  average  $34  a  ton  (four  classes  of  repairs 
averaged  together),  but  an  engine  weighing  50  tons  will 
average  $60  a  ton.  This  unexpected  result  may  be  due  partly 
to  the  tendency  on  most  roads  to  run  up  the  mileage  between 
shoppings  on  small  branch  line  engines  and  switching  power. 
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It  is  also  the  case  that  patterns,  castings  and  blue  prints  for 
small,  out-of-date  engines  are  not  as  easily  located  as  for 
the  larger  modern  power.  There  is  also  considerable  work  to 
be  done  on  small  boilers  and  fireboxes  in  order  to  meet  pres- 
ent government  regulations. 

In  the  formula  given  above  the  total  cost  per  equivalent 
work  unit  is  our  output  measure.  This  is  derived  by  dividing 
the  actual  labor  and  material  cost  of  the  repairs  (for  one 
month  or  any  period  desired)  by  the  work  (cost)  units  mul- 
tiplied by  a  constant.  As  the  total  cost  of  the  repairs  in- 
creases in  the  numerator  of  the  fraction  the  total  work  units, 
to  a  degree,  will  correspondingly  increase  in  the  denominator, 
since  the  work  units  result  primarily  from  the  money  ex- 
pended. One  work  unit  is  arbitrarily  taken  as  $20  labor  and 
material  cost  in  order  to  make  the  quotient  come  out  in 
easily  comparable  whole  numbers. 

It  is  evident  that  this  formula  is  fair  and  logical  for  all 
cases.    When  the  numerator  gets  credit  the  denominator  will 


B>'  using  the  formula  we  are  now  able  to  give  shops  turning 
out  a  large  proportion  of  Mallets  or  small  old-fashioned 
power  due  credit  for  the  quantity  of  work  performed. 

Substituting  concrete  values  in  this  formula  w'e  will  have, 
for  a  100-ton  engine,  Class  3  repairs: 


$4,000 


■  =  $16  ($15.87  actunl)  cost  per  equivalent  work  unit 


(120 -I- (jO)    1.4 

Where  4,000  =  artual  labor  and  material  cost  from  shop  accounts 

120  ^  standard   work  units  allowed  for  straight   Class  3   repairs 
60  —  work  units  allowed  for  betterments  as  per  list   (Fig.  3) 
1,4  ^  constant  from  the  curve    (Fig.l) 

It  may  be  explained  that  the  standard  Mikado  locomo- 
tive and  some  heavy  Pacifies  weighing  about  141  tons  were 
taken  as  unity  for  the  constant  scale.  The  work  units  for 
141-ton  engines  will  then  l>e  multiplied  by  constant  1.0  and 
the  equivalent  will  not  differ  from  the  actual.  This  weight 
was  chosen  for  starting  the  scale  for  the  reason  that  engines 
of  these   types   represent   a   large   percentage   of   the  power 
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Fig.    2 — Tabulation    of    Repairs    by    Individual    Item 


also  get  a  varying  amount  of  credit.  But  since  the  work  units 
are  fixed  and  based  upon  averages,  and  the  total  cost  is 
an  actual  quantity,  any  extraordinary  increase  in  expenses 
due  to  overtime  or  improper  management  will  be  reflected 
in  the  actual  total  cost  figures.  This  increase  will  cor- 
respondingl}-  raise  the  quotient  and  indicate  the  abnormal 
conditions  present.  The  converse  of  this  is  of  course  equally 
true. 

The  constant  used  in  the  formula  needs  some  explana- 
tion. Referring  again  to  the  curve  (Fig.  1)  we  find  that 
an  engine  weighing  100  tons  will  cost  $34  per  ton,  and  an 
engine  weighing  141  tons  will  cost  $25  per  ton.  It  is  now 
evident  that  to  give  the  lighter  100-ton  engine  the  proper 
credit  for  its  greater  cost  per  ton  we  must  multiply  the 
work  units  for  that  engine  by  34-f-25,  or  1.4.  It  is  through 
this  constant  that  the  tonnage  of  output  becomes  a  factor. 


repaired  and  cost  figures  covering  repairs  to  such  engines 
were  found  to  be  most  uniform  and  reliable.  The  work  units 
are  now  compensated  for  the  variation  of  cost  of  repairs 
with  weight  of  engine  in  exactly  the  same  manner  as  steam 
tables  show  the  equivalent  evaporation  from  and  at  212 
degrees,  the  boiling  point  of  water. 

An  examination  of  Fig.  3  shows  how  the  extraordinary 
work  and  betterments  applied  to  the  regular  repairs  are 
listed  under  36  items.  It  was  thought  best  to  include  small 
flues  and  radial  stays  in  this  list  since  credit  could  then 
be  adjusted  for  full  or  partial  sets  if  desired.  Each  item  is 
given  a  current  cost  unit  figure  based  upon  actual  average 
costs,  including  overhead,  covering  all  classes  of  power  for 
a  considerable  period.  Dividing  these  costs  by  20  gives  in 
each  case  the  number  of  straight  cost  units  expended  for 
each  item.     The  units  here  shown  were  adopted  in   1917 
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and  will  not  apply  to  present  day  rates,  as  costs  will  neces- 
sarily vary  from  year  to  year  and  need  periodical  revision. 

Fig.  2  indicates  how  these  cost  items  are  checked  off  for 
a  whole  month's  output  for  the  shop  under  discussion.  Fig. 
4  shows  how  the  data  from  Fig.  2  is  compiled  and  made 
ready  for  applying  to  the  output  formula.  The  last  column 
gives  the  solution  or,  "cost  per  equivalent  work  unit."     For 
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Fig.  3 — Unit  Value  of  Repairs 

a  final  decision  this  column  should  be  averaged  by  periods 
or  classes  as  desired.  Fig.  5  is  used  for  summarizing  cost 
units  by  classes  of  repairs  and  by  months.  Fig.  6  which 
shows  graphically  how  the  labor  and  material  costs  vary, 
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Fig.  4 — As  Classified  from  Sheet  3 

when  applied  to  the  36  items  shown  on  Fig.  3,  is  of  interest 
but  has  no  particular  value  for  applying  the  formula. 

This  procedure  involves  a  considerable  amount  of  work 
and  a  familiarity  with  shop  repair  records,  but  there  is 
no  known  short  and  easy  way  to  accurately  compare  shop 
output  if  a   reliable  decision   is   required. 

It  may  be  well  to  state  that  repair  costs  vary  with  dif- 
ferent shops,  and  if  a  nicer  comparison  is  desired,  separate 


cost  units  can  be  worked  up  for  each  shop.  This  should  of 
course  be  done  if  the  above  methods  are  employed  to  com- 
pare the  relative  efficiency  of  shops  on  different  roads,  as 
different  operating  methods  and  facilities  will  vary  the  costs 
considerably.  Another  refinement  could  be  made  by  con- 
structing separate  cost  per  ton  curves  for  each  class  of 
repairs  instead  of  using  the  composite  curve  shown  in  this 
article.  The  repairs  should  then  be  separated  by  classes 
and  the  constants  obtained  from  the  corresponding  curve 
for  that  class.  Separate  curves  indicate  that  Class  1  re- 
pairs cost  more  for  light  tonnage  than  other  classes.  Class 
2  and  j  repairs  follow  the  composite  curve  closely  and  the 
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Class  4  repair  curve  shows  a  more  nearly  unifonn  cost  for 
all  tonnage,  as  would  be  expected.  These  repair  classes 
should  conform  to  the  standards  adopted  by  the  United 
States  Railroad  Administration. 

The  formula  and  principles  described  in  this  article  have 
lieen  used  for  checking  the  relative  output  of  several  shops 
and  the  results  have  substantiated  the  opinions  of  those 
competent  to  judge  by  other  methods  combined  with  ex- 
perience. This  work  could  Ije  drawn  much  finer,  and  in- 
stead of  using  only  36  betterment  items,  100  could  be  taken. 
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Fig.  6 — Comparative  Cost 


or  all  the  work  performed  on  the  engine  could  be  itemized 
directly  from  service  and  material  cards,  but  it  is  felt  that 
the  method  shown  is  simple  and  inexpensive  and  serves  the 
purpose.  Moreover  it  is  questionable  whether  service  and 
material  cards  as  made  out  in  the  majority  of  railroad  shops 
are  as  accurate  a  guide  as  the  averages  here  obtained.  Using 
this  same  relative  cost  unit  data  for  all  shops  puts  all  on 
the  same  basis  and  no  one  shop  could  claim  that  service  and 
material  cards  or  clerical  compilations  were  in  error. 

This  subject  is  important  and  one  which  has  never  yet 
been  satisfactorily  settled.  What  is  needed  is  a  measure 
that  will  equal  the  foot  rule  when  applied  to  the  output  of 
locomotive  repair  shops,  and  until  such  a  measure  is  ac- 
curately constructed  no  one  is  in  a  position  to  state  positively 
that  one  shop  is  well  or  poorly  managed  or  that  the  output  is 
greater  or  less  when  making  comparisons  with  other  shops. 


Railroad  Administration  News 

About  19,000  Standard  Cars  Stored  Awaiting  Accept- 
ance  by    the    Roads    to  Which  They  Are  Assigned 


APPRO\"AL  has  been  given  to  issuance  of  Pullman  an- 
nual passes  to  general  chairmen  of  shop  crafts,  to 
be  made  good  on  railroad  or  railroads  over  which 
such  general  chairmen  have  jurisdiction,  and  also  on  such 
foreign  lines  as  they  may  hold  railroad  transportation  over, 
which  has  been  furnished  to  them  for  the  purpose  of  en- 
abling them  to  make  short  cuts  between  points  on  the  lines 
over  which  they  have  jurisdiction. 

Application  for  these  passes  should  be  made  by  the  fed- 
eral managers  to  the  director,  Division  of  Operation,  at 
Washington. 

385,000   SURPLUS   FREIGHT  CARS 

The  net  surplus  of  freight  cars  on  May  1  was  385,447, 
including  nearly  20,000  on  Canadian  roads,  according  to 
reports  compiled  by  the  Car  Service  Section.  This  repre- 
sents a  larger  number  of  idle  cars  than  has  been  recorded 
at  any  time  since  April,  1908,  e.\cept  on  March  1  and  .-Vpril 
1  of  tihis  year.  On  March  1  the  net  surplus  stood  at  473,080 
and  on  April  1  it  was  446,685,  so  there  was  a  reduction  dur- 
ing April  of  61,000. 

PUXITI\'E    OVERTIilE    UP    TO    DIRECTOR    GENERAL 

The  question  as  to  whether  the  train  service  employees  are 
to  be  allowed  a  punitive  rate  for  overtime  is  again  up  to 
Director  General  Hines  for  decision.  The  brotherhoods  have 
reiterated  since  the  Railroad  Administration  has  been  in  con- 
trol their  demands  for  time  and  a  half  for  overtime  which 
was  waived  during  the  negotiations  whicli  preceded  the  en- 
actment of  the  Adamson  law.  \\Mien  Supplements  15  and  16 
to  General  Order  No.  27  were  issued  b\-  Director  General 
Hines  in  April  die  matter  was  referred  to  Board  of  Adjust- 
ment Xo.  1  for  a  report.  The  Ijoard,  however,  was  not  able 
to  agree,  and  has  submitted  tw'o  separate  reports,  one  of 
which  presumably  represents  the  views  of  the  brotherhood 
representatives  on  the  board,  while  the  other  represents  the 
views  of  the  managers  of  the  roads.  Before  deciding.  Di- 
rector General  Hines  has  ordered  an  investigation  as  to  the 
cost  of  paying  punitive  overtime  in  road  service. 

MECHANICAL    OFFICERS    INSTRUCTED    TO    REPORT    ON    JUNE 
CONVENTIONS 

Frank  McManamy,  assistant  director  of  the  Division  of 
Operation,  has  addressed  the  following  to  the  regional  di- 
rectors, asking  that  mechanical  officers  be  instructed  to  make 
written  reports  regarding  their  observations  at  the  June  con- 
ventions : 

"The  convention  of  Section  3,  Mechanical,  American  Rail- 
road Association,  which  is  composed  of  the  Master  Car 
Builders'  Association  and  American  Railway  Master  Me- 
chanics' Association,  will  be  held  at  Atlantic  Citv,  June 
18  to  25. 

"It  is  desired  that  the  representative  members  from  the 
different  radroads  attend,  as  far  as  possible,  and  that  other 
mechanical  department  officials  who  are  members  be  per- 
mitted to  attend  for  at  least  a  portion  of  the  time,  where  they 
can  be  spared  from  their  regular  duties  without  adversely 
affecting  the  service.  It  is  anticipated  that  there  will  be  on 
exhibition  the  most  complete  collection  of  mechanical  ap- 
pliances that  has  ever  been  exhibited  at  one  of  these  con- 
ventions, and  a  study  of  it  will  be  of  substantial  value  to  the 
mechanical  department  officers  who  are  in  attendance. 

"In  order  to  obtain  the  greatest  possible  amount  of  benefit 
from  this  convention,  it  is  desired  that  each  member  present 


below  the  rank  of  superintendent  of  motive  power  shall,  on 
his  return  from  the  convention,  make  a  written  report  to  the 
superintendent  of  motive  power,  relative  to  the  new  devices 
which  he  inspected  at  the  convention,  or  ideas  which  he 
obtained  from  the  discussions  which  can  be  applied  witli 
profit  to  the  work  under  his  direction. 

"The  superintendent  of  motive  power  will  make  a  digest 
of  the  various  subjects  presented  in  this  way,  so  that  those 
which  can  be  profitably  adopted  ma)'  be  given  consideration, 
sending  a  copy  of  it  to  the  assistant  director.  Division  of 
Operation,  in  charge  of  the  mechanical  department,  for  the 
use  of  the  Committee  on  Standards  for  locomotives  and  cars. 

"Will  you  please  issue  the  necessary  instructions?" 

COMP.'VRISON    OF    CAR    AND     LOCOMOTIVE     REP.AIRS    IN     1917 
.AND    1918 

The  following  talile  showing  comparisons  regarding  car 
and  locomotive  repairs  in  1918  and  1917  was  included  in 
a  general  statement  filed  by  Director  General  Hines  with  the 
Senate  Committee  on  Interstate  Comnlerce,  showing  the  ex- 
penses of  the  Railroad  Administration: 

Repairs  to  Locomotives  and   Cars  Combined.    12   Months.   January  to 
December.   19171918 

1918  1917 

Average  nunioer  of  serviceable  freight  locomotives...  30.824  30,378 
\verace    miiiiher    freight     locomotives     in    or   awaiting 

shop     4,624  4,286 

Pel    cent  freight   locomotives  in  or  awaiting  shop 15.0  14.8 

.\verage  niimher    freight   cars  in   service 2,430,786  2,363,309 

Average  nomher  freight  cars  in  or  awaiting  shop....       138,989  133,252 

I'cr  cent  of  freight  car-^  in  or  awaiting  shop 5.7  5.6 

T>.tal    number  of  Incoirotives   receiving   repairs  requir- 
ing more  tiian    24   hours 235,522  193,924 

Comparison  of  Freight  Cabs  Repaired  by  Railroads  Under   Federal 
Control,    1917  and  1918 
(1)    Number   of    freight    cars    repaired   bv 
133    CTass  I   railroads   and    22    Class  II 
railroads,    showing    separation     between 
light  antl   heavy   repiirs: 

Light  Heavv  Total 

1917     29,207,081        1,941.380     31,148,461 

1918     27.650.214       2,005,926     29.656,140 


64,546 


Increase,    1918   over    1917 

Decrease,    1918   over    1917 1.556,867  1.492,321 

(2)   Number  of  freight  cars  repaired  by  6  Class  I  railroads  that 

were    unable    to    give    complete    separation    between     light     and 

heavy  repairs: 

1917     1,112,966 

1918     1,154,085 


Increase,    1918  over    1917 41,119 

(3)   Total  number  of  freight  cars  repaired  by   161    railroads,  rep- 
resenting ownership  of  2,357,208  cars: 

1917     32.261,427 

1918    30.810,225 


Total   decrease.   1918  over   1917 1,451,202 

(a)  Referring  to  item  (1),  showing  decrease  of  1,556,867  light  repairs, 
191S  over  1917,  with  an  increase  of  64,546  heavy  repairs;  The  reduction  in 
light  repairs  is  due  to  reporting  light  running  repairs,  requiring  less  than 
one  l-nian  hcur  to  repair,  in  1917,  which  were  not  permitted  reported  in 
191S. 

ib)   Item    (2)   shows  substantial  increase,   1918  over   1917. 
(c)    Item    (3).      Explanation    for  total  decrease,    1918   over    1917,    is   given 
in    paragraph    (a). 

ALLOCATION  OF   EQUIPMENT 

Of  the  lOO.nOO  freight  cars  ordered  by  the  Railroad  Ad- 
ministration in  1918,  44,542  had  been  built  up  to  April  30 
and  92,750  had  been  assigned  to  various  companies,  but  only 
25.570  had  been  accepted,  w-hile  18,972  of  the  cars  already 
built  were  in  storage  at  the  car-building  plants.  The  numbers 
of  the  various  types  are  shown  in  the  table. 

Xr-MBEBS   AND   TVPES    OF    CaRS    BfILT    BY    THE    RaILROAD   -XDM  I  N  ISTRATION    NoT 

Yet  Accepted  bv   the  Railroads 

Number 

Type  of  cars  of  cars 

40  ton  double    sheath    box    cars 3.702 

50  ton  single    sheath    box    cars 1.169 

50  tor  composite    gi^ndolas    6.043 

55  ton     stee!    hopper     8.057 

70  ton  low   side   gondolas    1 


Total    18.972 
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Of  the  1,9J0  locomotives  ordered,  rdl  but  41  had  been 
assigned,  but  all  the  assignments  had  not  been  accepted. 
The  locomotives  have  been  accepted  as  fast  as  they  have 
been  built,  but  various  companies  have  objected  to  the  as- 
signments just  as  they  have  to  the  cars.  Some  of  the  ob- 
jections are  based  on  the  inability  to  finance  the  equipment, 
some  on  the  statement  that  the  cars  or  engines  are  not  needed, 
and  some  are  based  on  the  types,  although  the  Railroad 
Administration  has  allowed  the  roads  to  exchange  one  type 
for  another  where  it  can  be  done  before  the  builders  have 
progressed  too  far  with  the  building  or  the  ordering  of 
materials  to  make  the  change. 

The  circulars  sent  out  by  the  regional  directors  asking  for 
information  as  to  the  number  and  types  of  locomotives  that 
will  be  required  and  whether  the  coqjorations  will  be  willing 
to  purchase  locomotives  of  their  own  standards  represent  an 
effort  to  place  some  of  the  unaccepted  locomotives,  liut  it 
will  not  be  possible  to  substitute  individual  or  "made-to- 
order"  designs  for  the  standard  types  in  many  instances 
because  the  work  on  the  parts  for  the  standard  types  has 
been  so  far  advanced. 

Plans  for  the  creation  of  an  equipment  trust  to  finance 
both  the  cars  and  locomotives  by  a  single  issue  of  equipment 
trust  obligations  amounting  to  approximately  $400,000,000, 
instead  of  having  individual  securities  issued  by  each  of 
the  roads,  are  under  consideration  by  the  Association  of 
Railway   E.xecutives  and  the  Railroad  Administration. 

COSTS  OF  TRAIN  AND  LOCOMOTIVE  SERVICE 

A  raonthh-  report  is  being  compiled  Ijy  the  Operating  Sta- 
tistics Section  of  the  Railroad  Administration  which  shows 
the  itemized  costs  of  locomotive  service  per  locomotive  mile, 
and  train  service  per  train  and  1,000  gross  ton  miles.  The 
figures  for  February  and  March,  191'),  compared  with  the 
same  months  a  year  ago  are  shown  in  the  table.  No  com- 
parisons are  made  with  last  year  on  the  gross  ton  mile  basis. 

The  comparisons  with  last  year  are  disturbed  to  some  ex- 
tent by  the  factor  of  back  pay  being  included  in  this  year's 
figures,  while  last  year's  figures  do  not  include  the  increases 
in  wages  which  became  effective  later  in  the  year.  Most  of 
the  figures  for  March,  however,  show  decreases  as  compared 
with  Februar)'. 

NUMBER  AND  COMPENSATION  OF  EMPLOYEES 

The  January,  1919,  pay  roll  of  the  Class  I  railroads  under 
federal  control  was  $230,800,589  for  1,848,774  employees, 
as  compared  with  $153,039,988  for  1,703,748  employees  in 
December,  1917,  according  to  a  statement  compiled  by  the 
Operating  Statistics  Section,  which  shows  the  effect  of  the 
wage  increases  during  1918  as  between  the  different  classes 
of  railway  employees,  together  with  the  numbers,  the  days 


and  hours  worked,  the  compensation  per  day  and  per  hour, 
and  the  percentage  of  change  in  the  unit  compensation  for 
each  of  the  68  classes  prescribed  by  the  Interstate  Commerce 
Commission.  The  average  increase  in  unit  compensation 
was  48  per  cent,  the  range  being  from  a  20  per  cent  reduction 
for  general  officers  receiving  $3,000  per  annum  and  up- 
wards, up  to  98  per  cent  increase  for  structural  iron  workers 
and  99  per  cent  for  "other  yard  employees." 

The  increase  in  the  number  of  employees  was  145,026  or 
8.5  per  cent  and  the  average  compensation  per  employee  in 

Costs  of   Thain    and   Locomotive  Service 

February,  February,  March,  March, 

1919  1918  1919  1918 

Cost  of  locomotive   service   per  locomotive 

.mile      120.7  106.3  119.2  100.1 

Locomotive    repairs     40.2  31. S  40.1  30.7 

Enginehouse    expenses     10.4  7.4  10.2  6  7 

Train    enginemen    18. S  20.3  18.8  18.8 

Locomotive    fuel     47.3  43.9  46.3  41.0 

Other    locomotive    supplies 4.0  3.2              3.8  2.9 

Cost   of  train    service    per  train    mile 169.3  155.0  167.5  145.1 

Locomotive    repairs        )                                    577  .,,  „  ,  ,, 

Enginehouse    expenses  (    '''  '^-  ^'•'  ^^-^ 

Locomotive    fuel 54.0  51.1  52.6  47.6 

Other    locomotive    supplies 4.6  3.7              4.4  3.3 

Train    enginemen    21.5  2i,6  21.3  218 

Trainmen      25.1  26.6  25.6  24.4 

Train   supplies  and   expenses 6.5  4.8             6.5  4.6 

Cost   of  train   service   per    l.OOO   gross   ton 

miles    ,. 126.5  ....          119.5 

Locomotive     repaiis        )    431  ^j  g 

Enginehouse     expenses  ) 

Locomotive    fuel 40.3  ....            37.5 

Other   locomotive    supplies 3.4  ....             3^1 

Enginemen    and    trainmen 34.8  ....            33.5 

Train   supplies   and   expenses 4.8  ....              4.6 

January  was  about  $125,  as  compared  with  about  $90  in 
December,  1917.  This  would  amount  to  an  average  of 
$1,500  per  year,  as  compared  with  an  average  for  the  year 
1917  of  $1,004. 

The  largest  increases  in  the  number  of  employees  are 
shown  in  the  mechanical  department.  A  considerable  reduc- 
tion is  shown  in  the  number  of  train  employees,  attributable 
to  the  decreased  volume  of  traffic. 

A  comparison  of  the  number  of  employees  and  their  ocm- 
pensation  in  December,  1917,  and  January',  1918,  is  pre- 
sented in  the  table  for  the  various  classes  of  mechanical 
department  employees  and  the  men  in  the  engine  service. 

ORDERS  OF    REGIONAL  DIRECTORS 

Superheaters. — The  Eastern  regional  director,  by  circular 
500-1-97A728,  authorizes  the  application  of  superheaters  to 
locomotives  where  all  of  the  needed  material  is  already  on 
hand.  The  corporations  must  be  consulted,  but  if  material 
is  en  hand  such  consultation  need  not  cause  delay. 

Record  of  Work  at  Enginehouses. — The  Eastern  regional 
director,  by  circular  1801-127A748,  sends  to  federal  mana- 


number   and   compensation   of   employees   in   or   associated  with   the 

Month   of   Ijecemper.   1917 — Class 


Mechanical    Department    (Month 
I   Roads  Lender  Federal  Control) 


of   January,    1919,     Compared     with 


Number 
of  employees 


Compensation 


'  Jan.. 

Class- of  employee  1919 

General    foremen — M.    E.    department 1,745 

Gang    and    other    foremen — M.    E.    department 21,399 

Macnin  ists     54.382 

Boiler    makers    16.960 

Blacksmiths     9,925 

Carpenters    (includes    other    departments) 56,057 

Painters   and    upholsterers    (includes    other    departments) 11.064 

Electricians     12,061 

.\ir-brake    men     7,328 

Car    inspectors    24,902 

Car  repairers    81,799 

Other    skilled    laborers    (includes    other    departments) 57,674 

Mechanics'    helpers    and    apprentices 110,870 

Enginehouse     men     71,066 

(Jther   unskilled   laborers    (includes  all    departments) 122,881 

Hostlci  s     9.908 

Yard  engineers   and    motormen 19,800 

Yard  firemen    and    helpers 20,694 

Road  freight  engineers  and   motormen 31,974 

Road  freight    firemen    and    helpers 34.409 

Road  passenger    engineers    and    motormen 11,810 

Road  passenger  firemen   and  helpers 11,622 


Dec, 

1917 

1,665 

18.429 

42,973 

13.469 

8,369 

50.848 

9.878 

9,894 

5.S46 

20.763 

66.443 

55.201 

92,018 

60,439 

104,050 

8,491 

20,355 

20,821 

32.923 

35.549 

12,826 

12,433 


Per  day 


Jan., 
1919 
8.31 
6.77 


Dec, 
1917 
5.00 
4.23 


Jan., 
1919 


.719 
.713 
.707 
.579 
.613 

!604 
.597 
.568 
.624 
.471 
.423 
.413 
.506 
.688 
.485 
.825 
.616 
.987 
.694 


Dec. 
1917 


.509 
.504 
.494 
.350 
.382 

!359 
.323 
.366 
.374 
.296 
.242 
.246 
.329 
.541 
.340 
.707 
.456 
.898 
.559 


Per  cent 

change 

in  unit 

com. 

pensation 

66 

60 

41 

42 

43 

65 

60 

67 

68 

85 

55 

67 

59 

75 

68 

54 

27 

43 

17 

35 

10 

24 
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gers  revised  instructions  for  reporting,  monthly,  the  num- 
ber of  man  hours  worked  at  enginehouses.  This  report  goes 
to  Frank  McManamy,  \\'ashington. 

Report  OH  Reclamation  of  Materials. — The  Northwestern 
Regional  Purchasing  Committee,  in  supplement  7  to  circular 
10,  gives  a  list  of  items  of  material  being  reclaimed  by  vari- 
ous roads  in  this  region.  The  list  is  long  and  detailed, 
containing  about  800  items. 

Preparation  of  Box  Cars  for  Grain. — The  Central  West- 
ern regional  director  in  a  letter  dated  April  17  calls  for  im- 
mediate attention  to  the  preparation  of  bo.\  cars  for  grain, 
and  the  providing  of  well-adapted  temporan-  grain  doors 
where  needed. 

Annual  Passes  for  Employees. — The  Eastern  regional  di- 
rector, by  circular  2100-9A750,  advises  federal  managers 
tliat  where  an  employee  requires  an  annual  pass  over  other 
than  his  home  road,  that  pass  should  include  also  his  trans- 
portation over  the  home  road,  so  that  he  will  carry  only  one 
pass  for  all. 

Sanitary  Maintenance  of  Cars,  Shops,  Etc. — The  regional 
director,  Eastern  region,  by  circular  500-97A705  advises 
federal  managers  that  a  committee  is  at  work  standardizing 
the  rules  for  practice  in  the  maintenance  of  sanitar\'  condi- 
tions in  cars,  shops,  offices,  etc.  The  committee  wants  copies 
of  all  such  regulations  now  in  effect. 

Blacksmiths'  Convention. — The  regional  director.  Eastern 
region,  by  circular  102-37A745,  approves  the  annual  con- 
vention of  the  International  Master  Blacksmiths'  Associa- 
tion, to  be  held  at  Chicago,  August  19,  20  and  21.  Each 
road  will  follow  its  usual  practice  m  regard  to  allowing 
blacksmiths  to  attend. 

Tinners'  Convention. — The  regional  director,  Eastern  re- 
gion, by  circular  102-36A738,  and  the  Northwestern  director, 
by  circular  77-1-93,  announce  approval  of  the  convention 
which  is  to  be  held  bv  the  American  Railroad  Master  Tin- 
ners', Coppersmiths',  and  Pipefitters'  Association  in  June. 
Federal  managers  exercise  their  own  judgment  as  to  grant- 
ing leave  of  absence  and  giving  passes. 

Employees'  Passes  for  Conventions. — A.    H.    Smith,    re- 


April  19,  states  that,  from  the  large  number  of  reports  which 
are  being  made  by  Interstate  Commerce  Commission  In- 
spectors to  the  assistant  director  of  the  Division  of  Opera- 
tion covering  violations  of  federal  inspection  and  safety  ap- 
pliance laws,  it  is  evident  that  either  the  railroad  inspectors 
are  not  adequately  educated  or  they  are  careless.  A  sys- 
tematic method  of  handling  this  matter  is  advised.  Divi- 
sion master  mechanics  should  keep  a  check  upon  whether 
or  not  the  work  reported  by  engineers  is  being  done,  and  see 
that  reports  of  violations  of  rules  are  followed  by  suitable 
discipline.  Records  should  be  kept  of  the  violations  at  each 
terminal  and  of  the  employees  responsible  for  them  in  each 
case. 


ELECTRIC  WELDED  PATCHES 

BY  JOSEPH  SMITH 

The  subject  of  welding  locomotive  boilers  is  one  of  great 
importance  and  various  methods  of  welding  patches  have 
been  used  with  success.  When  patching  side  sheets  the 
writer  has  used  the  electric  weld  and  applied  the  patches 
as  illustrated. 

In  the  drawing.  Fig.  1  shows  a  patch  applied  to  the 
right  side  sheet  of  a  heavy  switch  engine.  The  shape  of 
the  patch  is  as  shown  in  Fig.  2  which  also  shows  the  crack 
that  had  developed  in  the  side  sheet. 

Figs.  3  and  4  show  the  shape  and  application  of  a  patch 
on  the  left  side  sheet  of  the  same  engine.  This  patch  was 
offset  1>4  in-  at  the  top  and  tapered  down  to  the  points 
indicated  by  the  arrows  in  Fig.  4.  This  offset  has  been 
found  preferable  to  that  shown  in  Fig.  5,  which  not  only 
gives  trouble  at  the  weld,  but  frequently  cracks  in  the 
offset. 

The  stars  in  Figs.  2  and  4  indicate  staybolt  holes  which 
were  so  badly  fire  cracked  that  it  was  necessary  to  remove 
that  portion  of  the  side  sheet. 

Both  of  these  patches  were  fitted  in  place  with  the  edges 
of  the  patches  and  side  sheets  beveled  to  about  30  deg.  with 
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Fig.3. 
Two    Electrically    Welded    Side    Sheet    Patches 
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gional  director,  Eastern  region,  by  circular  2100-37A716, 
advises  federal  managers  that  employees  regularly  elected  as 
delegates  to  conventions  of  their  brotherhoods  are  to  be 
granted  free  transportation  both  ways;  and  ordinarily  these 
passes  will  be  issued  at  Washington.  Trip  passes  for  side 
trips  should  be  requested  and  secured  through  the  usual 
channels 

Violations  of  Inspection   and  Safety  Appliance  Laws. — 
The   Central   Western  regional   director   in   a   letter   dated 


Ys  in.  clearance  all  around  as  shown  in  Figs.  1  and  3. 
The  staybolts  were  then  applied,  and  the  patches  electric 
welded  to  the  side  sheets. 

The  welding  was  done  by  an  operator  who  had  had 
only  a  few  hours'  instruction  from  an  experienced  welder, 
and  considerable  doubt  was  expressed  that  this  metliod  of 
patching  would  prove  to  be  satisfactory.  After  three  months 
of  service,  however,  there  has  been  no  sign  of  failure  or 
even  sweat  at  the  weld. 
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DUPLEX  LOCOMOTIVE  ROD  BORING  MACHINE 


A  DUPLEX  locomotive  rod  boring  machine,  which  was 
primarily  designed  for  the  boring  of  locomotive  rods, 
but  which  may  be  used  for  the  rapid  production  of 
parts  which  require  hea\T  drilling,  such  as  the  reaming  of 
cross-heads,  etc.,  has  recently  been  built  by  the  Xewton 
Machine  Tool  Works,  Inc.,  Philadelphia,  Pa.  For  work  of 
this  kind  it  is,  of  course,  necessar)-  to  provide  for  a  strong 
and  rigid  support  of  the  spindles  and  this  is  particularly  true 
where  full  ad\antage  is  to  be  taken  of  the  maximum  oulput 
with  high-speed  steel  tools.  The  photographs  conve)  scDiie 
idea  of  the  massiveness  of  construction  which  has  be"U  neces- 
sar)' to  accomplish  this. 

The  most  novel  feature  of  the  new  design  is  the  incorpora- 
tion of  the  auxiliary  side  table.  This  is  specially  valuable 
for  the  reaming  of  cross-heads.  The  in-an-out  adjustment  of 
this  table,  supplemented  by  the  longitudinal  adjustment  of 


necessity  for  drilling  pilot  holes  for  the  boring  bars.  The 
kerf  made  by  the  cup  cutters  in  no  case  exceeds  ?ti  in.,  and 
the  cores  are  removaljle  solid.  The  saving  in  time  and  power 
and  of  wear  on  the  drills  is,  therefore,  an  important  item. 
The  twin  spindles  allow  a  duplication  of  center  distances  for 
similar  rods.  Two  ends  of  one  rod  or  one  end  of  two  rods 
ma)'  be  bored  at  the  same  time,  as  may  prove  most  desirable. 

One  of  the  photographs  shows  quite  clearly  the  arrange- 
ment of  the  side  table,  while  the  other  one  shows  the  machine 
without  the  side  table  but  with  speed  boxes  applied  for  use 
with  constant  speed  motors,  or  for  single  pulley  drives.  The 
changes  in  speed  are  made  by  means  of  sliding  sleeves  with- 
out the  removal  of  the  gears;  each  spindle  is  under  the  con- 
trol of  its  own  speed  box,  thus  making  it  possible  to  suit  the 
speed  of  each  tool  to  the  size  of  the  work. 

The  top  of  the  massive  base  is  finished  and  slotted  to  form 


Duplex  Locomotive  Rod  Boring  Machine  With  Speed  Boxes 
in  Place,  But  Without  Side  Table 


Showing  Application  of  the  Auxiliary  or  Side 
Table 


the  spindle  over  the  table,  permits  of  clamping  the  work 
without  having  to  locate  it  to  the  actual  center.  These  ad- 
justments also  permit  of  drilling  or  boring  a  series  of  holes  at 
one  setting  of  the  work.  The  T-slots  on  the  vertical  face  of 
the  adjustable  table  permit  clamping  the  work  in  either  a 
horizontal  or  vertical  position,  according  to  the  convenience 
of  the  operator.  The  rail  is  extended  to  carr)'  the  spindle 
center  IS  in.  beyond  the  vertical  face  of  the  auxiliar)-  table, 
thus  giving  a  maximum  distance  between  the  spindles  of  14 
ft.  5  in.  The  side  table  is  low  to  allow  work  of  extra  height 
to  be  placed  under  the  spindle.  For  instance,  the  distance 
from  the  top  of  the  side  table  to  the  spindle  end  is  SO  in. 
maximum  and  J4  in.  miinimum.  This  corresponds  to  a  maxi- 
mum distance  from  the  top  of  the  main  table  to  the  end  of  the 
spindle  of  25 J/^  in. 

The  machine  utilizes  cup  cutters  which  dispense  with  the 


a  working  surface  or  table.  It  is  surrounded  by  an  oil  pan, 
cast  integral  with  the  base.  The  rail  is  supported  by  the 
three  uprights  and  is  of  heavy  construction,  of  box  type, 
braced  internally  by  ribs.  The  spindle  saddle  has  an  angular 
bearing  on  the  bottom  section  of  the  rail,  insuring  close  con- 
tact under  heav)'  pressure.  The  top  bearing  is  square,  the 
adjustment  being  made  by  a  bronze  taper  shoe  on  the  top  and 
a  .gib  bolted  to  the  saddle  on  the  rear.  The  saddle  may  be 
securelv  held  in  any  predetermined  position  on  the  rail  and  is 
adjustable  crosswise  by  means  of  a  pinion,  the  end  of  which 
is  squared  to  fit  the  removable  ratchet. 

The  spindle  revolves  in  bushed  bearings  in  the  sleeve  and 
has  a  Morse  taper,  and  drift  and  retaining  key  slots.  The 
spindles  are  4  in.  in  diameter  with  a  diameter  of  spindle  no.se, 
outside  of  Syi  in.  The  minimum  distance  between  spindle 
centers  is  30j4   in.     The  distance   from  the  center  of  the 
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spindles  to  the  uprights  is  l?"/^  in.  Each  spindle  is  driven 
by  a  worm  and  worm  wheel,  the  worm  wheel  having  a  bronze 
ring  with  teeth  of  steep  lead;  the  driving  worm  is  of  hard- 
ened steel  with  roller  thrust  bearings.  Both  the  worm  and 
the  worm  wheel  are  encased  for  continual  lubrication.  The 
sections  of  the  spindle  fitting  in  the  rack  sleeve  revolve  ''n 
bronze  bushings.  The  upper  end  of  the  spindle  and  the  rack 
sleeve  are  encased  and  protected  from  dust  and  dirt  by  covers 
which  also  serve  as  a  support  for  the  counterweight.  Thrust 
of  the  worm  is  taken  by  a  bearing  cast  solid  with  the  saddle. 
Motion  for  the  feed  is  provided  through  spiral  gears,  one 


of  which  is  mounted  on  the  spindle  sleeve;  the  other  is  keyed 
to  the  horizontal  pull  pin  shank  on  which  are  also  mounted 
four  pull  pin  gears,  giving  four  changes  of  feed  which  are 
transmitted  to  the  rack  sleeve  by  means  of  a  worm  and  worm 
wheel.  A  cone  friction  clutch  permits  either  power  or  hand 
elevation.  The  saddles  have  hand  adjustment  on  the  rail. 
The  au.xiliary  or  lower  support  for  the  spindles  has  a  bear- 
ing on  each  upright;  it  securely  supports  the  spindles  at 
the  lowest  possible  point  when  cutting,  and  is  raised  and 
lowered  by  means  of  a  worm  and  worm  wheel.  The  work 
table  is  24  in.  wide  and  13  ft.  6  in.  long. 


HIGH  SPEED  BALL  BEARING  SCREW  JACKS 


AN  improved  type  of  high  speed  ball  bearing  screw  jack 
has  recently  been  designed  by  the  Duff  Manufacturing 
Company,  Pittsburgh,  Pa.  These  jacks  are  specially 
adapted  for  the  handling  of  railway  equipment  and  are 
made  in  several  sizes  of  three  capacities:  ,55-ton,  50-ton  and 
75-ton.  The  high  speed  feature  is  obtained  through  the  use 
of  a  large  pitch,  double-thread  screw,  and  safety  is  insured 
by  a  patented  automatic,  ]3ositive  safety  clutch.  The  load  is 
raised  by  placing  a  long  solid  steel  bar  in  the  lever  socket 
A  and  operating  it  up  and  down,  the  load  being  raised  on 


of  cast  steel,  and  the  gears,  clutch,  shafts,  etc.,  of  open  hearth 
machinery  steel  with  the  more  important  parts  heat-treated. 
The  pinion  shaft  is  fitted  with  a  heav)-  phosphor  bronze 
bearing  bushing.  The  ball  bearing  in  the  head  consists  of 
two  chrome  nickel  steel  discs,  hardened  and  containing  large 
hardened  alloy  steel  balls  tested  to  a  crushing  strain  of 
110,000  lb.  each. 

The  design  and  workmanship  are  such  as  to  reduce  the 
friction  to  a  minimum.  To  provide  for  lubrication  the  in- 
side of  each  jack   is  packed   with   a   .semi-fluid   grease,   in 


External   and   Sectional  Views  of   35-Ton   and   50-Ton 
High  Speed  Jacks 

each  down  stroke.  Tlie  positive  clutch  C  holds  the  load  at 
all  times  and  prevents  the  possibility  of  sinking  or  dropping 
under  the  load.  A  few  easy  turns  of  the  handle  B  allows 
the  load  to  be  lowered  quickly.  Regardless  of  the  speed  at 
which  the  jack  may  be  descending,  the  lowering  handle  may 
be  stopped  with  alisolute  safety  to  witliin  a  thousandth  of 
an  inch  of  any  desired  point.  So  little  effort  is  required  to 
lower  the  load  that  a  boy  can  operate  the  75-ton  jack  with 
ease.  Bv  turning  the  lowering  handle  in  a  reverse  direction, 
it  is  possiljle  quickly  to  raise  the  jack  up  to  the  load. 

The  thread  of  the  large  double  screw  is  so  steep  that  the 
jack  would  run  down  under  its  own  weight  were  it  not  for 
the  positive  safety  clutcli.  It  is,  of  course,  the  combination 
of  the  steep  thread  screw  and  the  positive  clutch  that  pro- 
vides for  speed  and  safety.  The  screw  is  made  of  special 
steel  and  turns  in  a  hard  bronze  nut,  having  a  tensile 
strength  of  90,000  lb.  per  inch.  The  combination  of  bronze 
and  hard  steel  materially  reduces  the  friction.  The  base, 
consisting  of  the  foot  and  the  stem,  is  made  in  one  piece  of 
cast  steel;  the  shell  is  of  steel  tubing;  the  bonnet  and  hood 


External  and  Sectional  \'iews  of  the  75-Ton  High  Speed 
Jacks 

which  al!  of  the  moving  parts  revolve.  The  composition  of 
the  grease  is  such  that  it  is  not  affected  Ijy  heat  or  cold  and 
will  not  leak.  Oiling  places  are  provided  for  the  lubrication 
of  every  part  which  requires  lubrication  and  is  not  reached 
by  the  grease. 

These  jacks  may  be  fitted  with  foot  lifts  for  the  convenient 
handling  of  low  loads;  the  toe  lift  is  cast  integral  with  the 
shell.  The  75-ton  jacks,  which  are  specially  adapted  for 
heavy  locomotive  work,  may  be  equipped  with  wheels,  as 
shown  in  the  illustration,  to  facilitate  handling. 

The  75-ton  jack  is  made  in  three  sizes  as  follows: 

1^  in.   lift weight  360  lb. 

10  in.   lift weight  345  lb. 

6  m.   lift weight  313   lb. 

The  50-ton  capacity  jack  is  made  in  three  sizes  as  follows: 

36  in.  high 24  in.  lift weight  270  lb. 

26  in.  high 14  in.  lift weight  23S  lb. 

24  in.   high 12  in.  lift weight  228  lb. 

The  35-ton  jack  is  made  in  two  sizes;  one  30  in.  high, 
17  in.  lift,  weighing  175  lb.;  and  the  other  26  in.  high,  13 
in.  lift,  weighing  163  lb. 


26  in.  high. 
24  in.  li.gli. 
20  in.   high. 
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TWENTY-ONE  INCH  VERTICAL  DRILLING  MACHINE 


THE  vertical  drill  shown  in  the  illustration  is  a  modifi- 
cation of  the  standard  machine  made  by  the  \\'eigel 
Machine  Tool  Company,  Peru,  Ind.  The  regular 
quick  return  and  power  feed  with  back  gears  have  been 
replaced  by  a  plain  quick  return  operated  by  four  extra 
levers  mounted  in  the  form  of  a  pilot  wheel  which  provides 
a  powerful  hand  feed.  The  control  lever  operating  the  fric- 
tion clutch  for  starting,  and  acting  as  a  brake  for  stopping 
the  drill,  is  convenient!)-  placed  for  the  operator. 

The  spindle  is  driven  through  a  friction  type  back  gear 
device  enclosed  in  the  oil-tight  bo.\  which  is  cast  as  an 
integral  part  of  the  top  of  the  frame.  An  improved  tapping 
attachment  may  also  be  furnished  and  is  placed  directl)- 
on  the  spindle. 

The  standard  machine,  which  is  furnished  with  the  fric- 
tion type  back  gear  contained  in  a  box  casting  similar  to 
that  shown  on  the  top  of  the  frame  of  the  drill  illustrated, 
provides  eight  feeds  for  each  spindle  speed,  as  indicated  by 
the  feed  plate  attached  to  the  machine,  and  the  same  type 
of  lever  which  is  used  for  starting  and  stopping  tlie  plain 
hand  feed  machine  is  employed  on  the  standard  tx-pe.  A 
special  back  gear  lever  provides  means  for  throwing  the 
gears  in  and  out  of  mesh.  Feeds  per  revolution  of  the 
spindle  run  from  .004  in.  to  .0432  in.,  and  an  automatic 
stop  is  provided  which  can  be  set  to  throw  out  the  feed  at 
any  predetermined  depth. 

The  plain  hand  feed  machine,  as  well  as  the  standard 
power  feed  machines,  are  made  in  21-in.  and  25-Jn.  sizes, 
and  may  be  arranged  for  either  direct  gear  motor  drive  b)- 
a  3-hp.,  1,500  r.p.m.  motor,  or  for  drive  by  lielt.  The  lower 
cone  pulley  is  covered  b_\'  a  cast  housing  and  the  tight  and 
loose  pulleys  in  the  belt  drive  type  have  an  adjustable 
cast  guard.  The  mechanical  Ijelt  shifter,  a  detail  small  in 
itself,   contributes  to   a   saving   of  time. 

The  base  of  these  machines  is  heavy  and  well  ribbed 
underneath.  A  slot  is  provided  at  the  front  and  rear  to 
accommodate  a  bar  for  moving  and  placing  the  machine 
when  setting  it  up  on  a  solid  floor.     The  spindle  has  a  9-in. 


vertical  travel  and  a  Xo.  4  Morse  taper.  The  column  is 
tubular  in  section  and  has  an  extra  large  bearing  for  the 
table  arm,  as  well  as  for  the  sliding  head. 

The   table   i?    19-in.    in   diameter   and   has    a   traverse   of 
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Verliral    Drill   With   Powerful   Hand   Feed 

1,1 !_;  in.  on  the  column.  A  square  table  with  an  oil  pan  can 
be  furnished  instead  of  the  round  table.  The  table  is  raised 
and  lowered  by  rack  and  pinion  through  a  worm  gear. 


QUICK  CHANGE  ENGINE  LATHE  FOR  SMALL  WORK 


THE  new  11-in.  Star  quick  change  engine  lathe  in  4,  5, 
6  and  7-ft.  lengths  of  beds,  has  been  recently  added 
to  the  line  of  tools  manufactured  by  the  Seneca  Falls 
Manufacturing  Company,  Inc.,  Seneca  Falls,  N.  Y.  Be- 
cause of  their  wide  range  for  exacting  service  on  light  and 
accurate  work  they  should  commend  themselves  generally  to 
railroad  shop  tool  rooms  and  testing  lalioratories. 

The  .'imaller  size  (4  ft.)  occupies  a  space  of  27  in.  by  64 
in.;  the  largest  (7  ft.)  requires  27  in.  by  100  in.  floor  space; 
distances  between  centers  range  from  24  in.  to  60  in.  Tlie 
actual  swing  over  beds  is  12j4  in-  Threads  from  6  to  46 
per  inch  may  be  obtained  with  a  simple,  quick  change 
mechanism.  By  the  shifting  of  a  gear  on  the  stud,  the  range 
mav  be  increased  from  3  to  92  threads  per  inch,  including 
11 'i  per  inch,  all  of  which  are  plainly  listed  on  the  index 
plate  on  the  face  of  the  machine.  A  special  countershaft 
with  three  friction  pulleys  may  be  furnished  to  give  higher 
speeds  for  wood  turning. 

Details  of  the  construction  of  the.~e  new  tool  room  lathes 
include  a  web  pattern  headstock  and  a  hollow  spindle  made 
from  carbon  crucible  steel,  accurately  ground  to  size,  revolv- 
ing in  ample  hand-scraped  ring  oiling  bearings;  the  nose  is 
threaded  part  way  only  to  facilitate  changing  chucks  and 
face  plates  without  damaging  the  threads  and  to  insure  per- 


fect fit.     The  spindle  has  a  large  hole  suitable  for  a  draw-in 
cliuck.     The  cone  is  locked  to  the  head-gear  by  an  improved 


11-Inrh    Quick    Change    Engine    Lathe 
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push  pin  and  may  be  secured  or  released  instantly  without 
using  a  wrench;  all  gears  are  fully  guarded.  The  tailstock. 
has  a  large  spindle  with  a  self-discharging  center. 

The  cross-feed  screw  on  the  carriage  is  supplied  with  a 
micrometer  collar  graduated  to  read  in  thousandths  of  an 
inch,  secured  by  friction  spring  and  readily  set  to  any  po- 
sition. An  adjustable  stop  for  the  cross-slide  is  provided 
for  screw  cutting,  etc.  Feeds  may  be  thrown  in  or  out  by 
turning  a  hand  knob  on  the  apron,  which  operates  a  friction 
clutch.     The  automatic  power  cross  feed  is  indispensable  for 


good  work;  it  insures  accurate  results  and  smooth  surfaces 
when  facing  and  other  similar  work,  A  new  safety  device 
is  provided  in  the  apron,  so  that  the  opposing  feeds  cannot 
be  engaged  at  the  same  time. 

The  countershaft  has  two  improved  clutch  pulleys  with 
a  large  friction  surface  on  the  rim  of  the  pulley.  Wear  on 
friction  parts  when  the  pulley  is  running  idle  is  eliminated. 
The  net  weight  of  these  machines  varies  from  720  lb.  in 
the  4-ft.  model  to  985  lb.  in  the  7-ft.  model,  complete  v\'ith 
countershaft. 


AN  ADAPTABLE  FINISHING  AND  BUFFING  MACHINE 


FOR  rapidly  polishing  and  finishing  round,  flat  or  curved 
shapes,   grinding   flue   and   tube   ends,   buffing   nickel 
plated  parts,  such  as  car  fittings  and  fixtures,  the  ver- 
tical abrasive  finishing  machine,  embodying  a  patented  two- 
belt  system  of  finishing,  with  an  abrasive  cloth  belt  running 
at  high  speed  over  a  heavy  corrugated  leather  cu.^hion  belt,  is 


Vertical   Abrasive   Finishing  Machine 

a  most  important  development  in  the  art  of  abrasive  finishing. 
Without  mechanical  holding  device  or  power  feed  attachment, 
the  work  is  held  by  hand  and  produces  a  finished  product  of  a 
superior  nature,  whereas  with  a  mechanical  holding  device 
and  the  power  feed  attachment,  the  machine  becomes  auto- 
matic in  operation  and  its  production  is  limited  only  l)y  the 
ability  of  the  operator  to  handle  the  work,  which  can  Ije 
performed  by  unskilled  labor. 

The  Blevney  Machine  Company.  Greenfield,  Mass.,  will 
exhibit   one   of   its   type   A-6-14    macliines    illustrated    here- 


with, as  well  as  one  of  its  type  F  horizontal  finishing 
machines  and  a  type  A  automatic  polishing  and  finishing 
machine  with  power  feed  attachment,  at  .Atlantic  City. 

The  machine  has  a  heavy  cast  iron  column,  providing  the 
necessary  rigidity  for  high  speed  operation.  Steel  ways 
are  attached  to  the  column,  and  the  sliding  frames  in  which 
the  idler  pulleys  operate  travel  on  these  ways.  The  cushion 
belt  is  run  over  the  main  pulley  and  the  idler  next  above, 
traveling  at  a  speed  of  7,000  ft.  per  minute.  The  cloth 
aljrasive  finishing  belt  is  placed  over  the  cushion  belt  but 
extends  to  an  idler  pulley  at  the  top  of  the  machine.  The 
idler  pulley  frames  in  both  cases  are  governed  by  weighted 
levers  having  a  fulcrum  journaled  wheel  and  steel  pinion, 
forming  connection  with  a  steel  rack  attached  to  the  frame. 
These  weighted  levers  stand  in  a  horizontal  position  when 
the  machine  is  in  operation  and  are  governed  by  a  spring 
which  holds  the  pinions  in  engagement  with  the  rack.  By 
pulling  the  fulcrum  against  the  action  of  this  spring  the 
pinion  becomes  disengaged  and  the  lever  maj-  be  moved  to 
any  desired  position,  the  spring  restoring  the  engagement 
between  the  pinion  and  the  rack. 

The  alinement  of  the  two  belts  may  be  controlled  by 
means  of  the  handwheels  on  the  idler  pulley  boxes,  these 
wheels  serving  to  tilt  the  pulleys  so  that  the  position  of  the 
belts  may  be  changed  as  desired. 

A  suitable  holder  or  stock  rest  is  provided  for  holding  the 
stock  and  for  the  application  of  fixtures  and  attachments.  A 
spring  platen  or  pressure  bar  is  applied  back  of  the  cushion 
and  finishing  belts,  the  action  of  which  is  controlled  by  a 
foot  treadle;  stops  are  furnished  to  limit  the  forward  and 
return  movement  of  tlie  platen.  The  face  of  the  platen  is 
made  to  suit  the  work  to  be  finished.  For  plain  flat  work, 
the  platen  has  a  plain  face,  whereas,  for  finishing  tubes  or 
round  pieces,  parallel  strips  are  placed  at  the  top  and  bottom 
of  the  platen,  causing  the  Ijelt  to  cun-e  around  the  circum- 
ference of  the  stock  being  finished.  Where  desired  the  platen 
may  be  made  sectional,  or  special  rotating  platens  may  be 
furnished  with  yielding  centers. 

The  productive  powers  of  this  machine  are  made  possible 
tlirough  the  use  of  the  two-belt  system.  The  corrugated 
leather  cushion  belt  runs  at  7,000  ft.  per  minute:  the  doth 
alirasive  finishing  belt  which  runs  over  it  operates  at  a 
slightly  increased  rate  of  speed,  due  to  the  larger  driving 
member,  which  is  increased  in  size  by  twice  the  thickness 
of  the  cushion  belt.  The  increase  in  speed  is  slightly  more 
than  one  inch  on  each  revolution  of  the  main  pulley.  This 
creeping  is  neutralized  in  operation  when  the  pressure  is 
applied  behind  the  belts,  with  the  result  that  the  travel  of 
the  aljrasive  belt  is  somewhat  retarded  at  the  point  of  work, 
so  that  it  must  curve  into  the  high  and  low  sections.  In  this 
manner  high  points  are  obtained  for  cutting  and  low  points 
for  chip  recesses.  The  corrugations  in  the  leather  cushion 
iielt  assist  in  providing  chip  recesses.  After  the  belt  has 
passed  the  point  where  the  work  is  held.  it.  of  course,  re- 
sumes its  normal  pos'tion  and  this  action  throws  off  or  e.xpels. 
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the  chips.  A  joining  machine  is  used  in  making  the  abrasive 
belts  endless ;  the  method  emploj'ed  is  such  that  the  thickness 
is  practically  no  greater  at  the  joint  than  at  any  other  part  of 
the  belt.  By  this  process,  not  only  is  a  strong  belt  possible, 
but  one  which  runs  smoothly  and  evenly  and  does  not  jump 
over  the  work  at  the  point  of  joint. 

Coarse  belts  after  being  first  used  for  roughing,  are  later 


dressed  down  for  finishing  in  various  stages  until  they  are 
finally  used  as  greased  belts  for  the  finest  finishing. 

The  cloth  abrasive  belts  do  away  with  centrifugal  action 
upon  the  finishing  grains  when  they  are  under  strain  and 
provide  a  uniform  speed  for  each  cutting  grain.  It  is 
claimed  that  there  is  practically  no  loss  in  aljrasive  material 
through  the  use  of  the  cloth  finishing  belts. 


A  MONSTER  VERTICAL  MILLING  MACHINE 


THE  model  D-1  vertical  milling  machine,  shown  in  the 
illustration,  is  perhaps  the  largest  machine  of  this  type 
ever  built,  and  was  developed  primarily  by  the  Becker 
ililling  Machine  Company,  Hyde  Park,  Boston,  Mass.,  for 
die  sinking  work  in  connection  with  the  drop  forging  in- 
dustry. \\'hen  equipped  with  a  rotary  table,  however,  it  is 
specially  adapted  to  heavy  milling  work.  The  machine 
weighs  approximately  18,000  lb.; 
the  greatest  distance  between  the 
spindle  and  the  main  table  is  22 
in.,  and  between  the  spindle  and 
the  rotan-  table  13  in.  The  great- 
est distance  from  the  center  of  the 
spindle  to  the  frame  is  ZSyi  in. 
Aside  from  its  large  size,  however, 
the  machine  includes  several  im- 
portant and  interesting  features. 

It  was  necessari.'  to  make  the 
movable  knee  (96  in.  long)  of 
specially  heay\'  design;  it  is  sup- 
ported by  telescopic  screws  at  each 
end  and  on  the  frame  by  the 
Becker  patent  gib.  The  screws  are 
accurately  co-ordinated  so  that 
they  work  in  perfect  unison.  The 
knee  is  elevated  and  depressed  by 
a  single  control  wheel  when  op- 
erated by  hand,  but  this  operation 
may  be  performed  by  power  by 
simply  throwing  in  a  clutch.  The 
knee  has  a  vertical  feed  of  ^0  in. 
The  saddle,  of  rigid  construction, 
has  three  bearing  points  on  the 
knee.  It  is  of  e.xtra  length  (96 
in.)  and  supports  the  movable 
table  throughout  its  entire  length. 

.\11  of  the  control  levers  are  cen- 
trally located  so  that  the  operator 
can  watch  the  work  and  control  the 
machine  without  undue  exertion. 
The  table  is  provided  with  power 
rapid  traverse  in  either  direction 
and  a  fine  hand  adjustment  from 
the  operator's  position  in  front  of 
the  knee  or  at  either  end  of  the 
table.      Hand   adjustment    for  the 

cross  and  vertical  feeds  is  provided  for  at  the  center  of  the 
knee.  The  table  has  a  working  surface  20  in.  wide  and  96 
in.  long  with  an  over-all  working  surface  110  in.  long.  It 
has  a  longitudinal  feed  of  79  in.  and  a  cross  feed  of  20  in. 
There  are  three  T-slots  '4  in.  wide;  also  oil  grooves  on  the 
sides  of  the  table  with  an  oil  pan  at  each  end  for  collecting 
the  lubricant,  ilicrometer  dials  are  provided  on  the  trans- 
verse and  longitudinal  feeds  and  the  Becker  micrometer  stop 
gage  in  the  spindle  head  provides  for  operations  requiring 
decimal  accuracy. 

The  spindle  is  of  the  Becker-Barrell  type  construction  and 
is  [  rovided   in   addition  to  the  above-mentioned   micrometer 


.stop  gage  with  an  adjustaljle  automatic  stop,  and  a  fine  hand 
adjustment  and  quick  return  mechanism.  The  spindle  has 
a  vertical  power  feed  of  13  in.  and  is  back  geared  and  driven 
by  a  6-in.  double  belt  in  order  to  insure  smooth  action  and  the 
elimination  of  chatter.  It  has  a  main  bearing  4  in.  in  diam- 
eter and  9Js  in.  long.  The  feed  per  revolution  of  the  spindle 
with  open  belt  is  .003  in.  to  .09  in.,  and  with  back  gears  .013 


Becker  Standard  Model   D-1   Vertical  Milling  Machine. 


in.  to  .46  in.  Three  changes  of  feed  are  obtainable  by  means 
of  gearing  in  the  feed  box,  but  a  wide  range  of  feeds  of  any 
desired  amount  within  the  above  limits  may  be  oljtained  by 
the  Becker  patent  friction  feed. 

When  Ijelt  driven  the  machine  is  provided  with  a  single 
pulley  drive  having  a  gear  box  with  seven  changes  of  speed, 
thus  giving  the  spindle  14  speeds,  ranging  from  45  to  260 
r.  p.  ra.  with  the  o])en  belt,  to  9  to  51  r.  p.  m.  with  the  back 
gears.  The  machine  may,  however,  be  arranged  for  a  10 
h.  p.,  850  r.  p.  m.  motor,  or  for  a  motor  having  a  speed  range 
with  a  ratio  of  4  to  1,  in  which  case  the  speed  box  is  not 
necessan-. 
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PORTABLE  QUICK- ACTING  HAND  PUNCH 


A  PORTABLE  and  compact  punch, which  at  the  same 
time  is  powerful  and  quick-acting,  has  recently  been 
placed  on  the  market  by  Paul  W.  Koch  &;  Company, 
Chicago,  and  is  known  as  the  "Jiffy"  punch.  It  weighs  five 
pounds,  is  9^  in.  long,  will  work  in  a  small  space,  and 
punches  holes  up  to  ',4  in.  in  metal  as  heavy  as  10  gage.  Ver}- 
little  oiling  is  required  and  no  adjusting. 

As  may  be  seen  from  the  illustration,  the  throat  is  deep 
and  this,  with  the  one-piece,  automatic,  disappearing  stripper, 
gives  a  clear  view  of  the  punch  and  punch  mark  for  the  next 
operation.  Several  ■sheets  ma\'  lie  punched  with  one  opera- 
tion. 

The  crowned  punches  of  the  floating  type  direct  tlic 
power  to  the  center  and  will  not  twist  or  turn  during  the  opera- 
tion, thus  reducing  the  possibility  of  punch  breakage.  These 
punches  do  not  leave  a  burr  on  the  metal. 

Several  features  contribute  to  the  convenience  of  the  op- 
erator. Among  these  is  the  absence  of  long,  clumsy  handles; 
the  operator  is  brought  close  to  the  material  and  can  follow 
the  punch  marks  quickly  and  accurately;  only  a  half  turn 
of  the  lever  is  required  to  drive  the  punch  through  the  metal; 
the  handle  is  above  the  center  and  naturally  tends  to 
keep  the  punch  upright. 

The  punches  and  dies  may  Ije  changed  easily.     There  may 


''Jiffy"  Portable  Speed  Punch 

be  some  classes  of  work  witli  which  it  is  desirable  to  clamp 
the  punch  in  a  vise;  this  can  readily  be  done  with  the  Jiffy 
punch. 


A  POWER  METAL  SAW  WITH  TWO  SPEEDS 


A 

know 
terial 


HIGH  speed  power  metal  saw  arranged  to  provide  two 

speeds  is  being  built  by  the  W.  Robertson  Machine  & 

Foundry  Company.  Buffalo,  N.  Y.    The  latest  model, 

n  as  Economy  No.  40,  has  a  capacity  for  cutting  ma- 

up  to  8  in.  by  8  in.  in  section.     The  two  speeds  make 


Front    View    of    Power   Saw    With    Box    Base 

it  possible  to  use  the  proper  speed  for  either  hard  or  soft 
metals.  The  arrangement  for  changing  speeds  is  simple. 
Two  pinions — 24  and  32  teeth — are  mounted  on  the  back  or 
driving  shaft;  they  mesh  with  gears  on  the  crank  shaft  hav- 
ing 58  and  50  teeth  respectiveh'.  There  is  a  hardened  steel 
clutch  between  the  pinions  on  the  back  shaft,  which  can  be 
made  to  engage  with  cither  one  of  the  pinions  or  take  a 
neutral  or  central  position,  leaving  the  machine  idle.  The 
clutch  is  operated  Ijy  the  knob  at  the  end  of  the  drive  shaft. 
The  machine  stops  automatically  when  the  cut  is  completed. 


These  saws  are  arranged  to  cut  on  the  draw  stroke  and  lift 
on  the  idle  or  return  stroke,  thus  relieving  the  teeth  of  all 
drag.  This  is  controlled  by  what  is  known  as  an  oil  lift 
which  consists  of  a  two-cylinder  pump  submerged  in  a  tank 
of  oil.  One  piston  is  connected  with  the  frame  which  car- 
ries the  saw  and  the  other  with  the  crank  shaft.  .A.t  the  end  of 
the  cutting  stroke,  oil  is  forced  under  the  piston  connected 
to  the  frame,  lifting  it,  and  at  the  beginning  of  the  cutting 
stroke  the  pressure  is  released  as  the  piston  passes  a  small 
port,  a  1  in.  steel  ball  acting  as  a  valve;  there  are  no  deli- 


Rear    View    of    Power    Saw    Showing    Back    Gears    for    Obtaining 
Two   Speeds 

cate  or  complicated  parts  in  this  mechanism.  It  is  impossible 
for  the  frame  to  fall  and  break  blades  while  the  work  is  being 
adjusted. 

The  cutting  lubricant  is  supplied  from  a  tank  in  the  base 
of  the  machine  by  means  of  a  plunger  pump,  the  oil  draining 


348 


RAILWAY     MECHANICAL     ENGINEER 


Vol.  93,  No.  6 


back  into  the  tank.  The  vise  is  quick-acting  and  swivels  to  of  this  design,  known  as  the  40B,  is  fitted  with  a  box  base 
45  deg.  for  cutting  angles.  Saw  blades  from  12  in.  to  17  in.  forming  a  larger  receptacle  for  the  cutting  compound.  A 
are  used,  No.  18  gage  being  recommended.     A  modification     machine  of  this  latter  design  weighs  600  lb. 

AUXILIARY  HOIST   FOR   TRAVELING   CRANES 


A  SIMPLE  and  practical  au.xiliary  hoist  for  attaching  to 
anj-  standard  overhead  electric  traveling  crane,  has 
recently  been  developed  by  X.  B.  Payne  &  Company, 
25  Church  street,  Xew  York. 

This  hoist  can  be  quickly  and  easily  attached,  it  does  not 
take  up  any  additional  room  overhead,  does  not  require  an 
extra  trolley,  does  not  shorten  the  travel  of  the  trolley  on  the 
bridge  and  does  not  interfere  with  the  accessibility  of  the 
main  hoist. 

The  average  traveling  crane  handles  a  far  greater  number 
of  light  loads  than  heavy  loads.  As  cranes  for  lifting  heavy 
loads  are  slow  moving,  their  use  results  in  a  serious  loss  of 
time  if  they  handle  the  light  loads.  Thus  a  20-ton  crane 
with  a  hoisting  speed  of  12  ft.  per  minute  will  handle  a 
three-ton  load  at  but  slightly  greater  speed,  but  with  the 
auxiliary  hoist  a  load  of  three  tons  may  be  handled  at  a  speed 
two  to  10  times  higher  than  the  speed  of  the  main  crane. 

This  auxiliary  also  effects  an  important  power  saving. 
Yen,-  often  the  hook  and  block  of  the  main  crane  together 
weigh  more  than  the  load  handled,  and  as  the  auxiliary  hook 
and  block  are  much  lighter  it  is  evident  that  the  power  saving 
is  appreciable.  The  labor  saving  with  the  auxiliary  hoist  is 
another  item  worthy  of  consideration,  especially  when  a  gang 
of  men  must  wait  to  have  a  small  piece  slowly  moved  by  a 
large  crane. 

By  the  application  of  this  auxiliary  attachment  any 
standard  single  hoist  electric  traveling  crane  may  be  equipped 
with  two  lines  for  drop  bucket  service.  The  control  may  be 
arranged  from  cage,  floor  or  pulpit  to  suit  the  crane  to  which 
it  is  applied. 

Usuallv  standard  auxiliarv  hoists  of  from  one  to  five  tons 


Applicalion  of  .\u\iliary  Hoist  to  Traveling  Crane 

capacity,  suitable  for  the  type  of  crane,  electrical  equipment 
and  type  of  control,  are  supplied  by  the  makers  to  meet 
ordinary  requirements,  but  larger  special  sizes  are  furnished 
when  specified. 


ELECTRICAL  DRILLING  AND  REAMING  MACHINES 


PART  of  a  new  line  of  heavy  duty  electrical  drilling  and 
reaming  machines  has  been  completed  by  the  Hisey- 
Wolf  Machine  Company,  Cincinnati,  Ohio.    Typical 
examples  of  this  line  are  shown  in  the  illustrations.    In  order 
to  secure  the  necessary  capacity  and  yet    keep  the  weight 
within  reasonable  limits,  it  has  been  necessarv  to  use  the  verv 


best  materials  and  go  to  the  greatest  refinements  in  design. 
The  motor  is,  of  course,  the  critical  part  of  the  machine  and 
special  attention  has  been  given  to  forced  ventilation  in  order 
to  keep  the  temperature  as  low  as  possible;  this  is  accom- 
plished by  means  of  a  fan  attached  to  the  armature  shaft. 
The  machines  may  be  |)rovided  with  either  direct  current  or 


%-Inch  and   Mnili  Electric  Drill 


IH-Inch  Machine  With  No.  3  Morse  Taper  Socket 
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alternating  current  motors.  The  larger  sizes  are  equipped 
■with  automatic  switches,  the  instantaneous  and  positive  ac- 
•contacts. 

tion   of   which   practically   eliminates   arcing   and    fusing   of 

The  main  spindle  bearing  is  made  of  bronze  and  is  large 

•enough  to  withstand  the  effect  of  the  irregular  drilling  pres- 


rH-Incli    Mai'hiiie    With    No.   4    Morse    Taper    Socket 

sures.  Ball  bearings  are  used  wherever  applicable;  all  the 
bearings  are  completely  enclosed  and  wherever  necessar)-  felt 
protector  washers  are  supplied.  The  bearings,  gears  and 
other  moving  parts  in  the  gear  end  of  the  motor  are  supplied 
with  a  lubricant  from  the  gear  transmission  case.     The  ball 


bearing    on    the   commutator    end    is    packed    with    grease. 

The  side  handle,  opposite  the  switch  handle,  is  removable 
in  order  to  adapt  the  machines  for  close  corner  drilling.  In 
some  cases,  it  is  necessary  to  have  perfectly  balanced 
machines,  and  two  sizes  of  heavy  duty  drills  have  been  de- 
signed with  a  center  spindle  drive,  the  drill  spindle  being  in 
line  with  the  center  of  the  main  body.  One  of  these  sizes 
has  a  capacity  for  drilling  -34  in.  or  reaming  9/16  in.  holes 
in  metal,  or  drilling  1 J^  in.  in  wood;  the  other  size  has  a  ca- 
pacity for  drilling  1  in.  or  reaming  11/16  in.  in  metal  or 
drilling   2   in.   in  wood. 

Certain  of  the  machines  are  designed  for  two  speeds,  the 
change  in  speed  being  made  by  a  gear  shifting  device  op- 
erated by  a  thumb  nut  on  the  outside  of  the  gear  end  cap. 
This  insures  positive  engagement  of  the  gears  but  speeds 
may  be  changed  while  the  machine  is  in  operation. 

These  drilling  machines  are  not  regularly  furnished  with 
a  breast  plate  because  there  is  seldom  need  for  this  attach- 
ment on  the  larger  portable  machines;  it  may,  however,  be 
furnished,  if  desired.  The  electrical  connections  are  made 
liy  means  of  spring  contacts  wherever  practicable.  Provision 
is  ahso  made  for  renewing  the  attaching  cable  without  dis- 
turbing other  parts  of  the  machine. 

The  heavy  duty  alternating  current  machines  are  now 
available  for  drilling  metal  in  the  following  capacities:  J4 
in.,  1  in.,  IJ4  in.  and  l-;4  in.  The  direct  current  machines 
are  made  for  drilling  1 J4  in.  in  metal  or  3  in.  in  wood. 
Other  sizes  up  to  a  capacity  for  drilling  2  in.  in  metal  are 
expected  to  be  ready  shortly. 


SIMPLIFIED   MOTOR   DRIVE   FOR   RADIAL   DRILL 


THE  proljlem  of  applying  power  for  driving  radial  drills 
has  always  been  a  difficult  one  and  it  was  not  simpli- 
fied by  the  introduction  of  the   individual  motor  for 
driving  machine  tools.     Many  of  the  earlier  applications,  for 
instance,  required  two  motors — one  for  driving  the  machine, 


and  the  other  for  elevating  and  lowering  the  arm.  Improve- 
ments in  the  motor  drive  have,  however,  been  made  steadily 
in  recent  years  and  a  radical  change  has  now  been  brought 
about  by  the  American  Tool  Works  Company,  Cincinnati, 
Ohio,  in  the  application  of  what  it  designates  as  a  "Simplified 


Simplified  Motor  Drive  for  6-Ft.  Triple  Purpose  Radial  Drill 


Rear   View   of   Motor   and   Column 
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motor  drive"  to  its  "triple  purpose"  radial  drills.  As  shown 
in  the  illustrations,  the  motor  is  mounted  on  the  arm  in  such 
a  way  as  to  partially  balance  the  weight  of  the  working  por- 
tion of  the  arm  and  the  head;  incidentally,  this  relieves  the 
cramping  tendency  on  the  column  sleeve,  facilitating  the 
swinging  of  the  arm. 

The  principal  advantages  of  the  new  application,  how- 
ever, are  in  the  elimination  of  a  number  of  bevel  gears,  spur 
gears  and  long  shafts  which  are  required  when  the  motor  is 
mounted  at  the  base  of  the  machine.  It  is  estimated  that  50 
per  cent  of  the  gear  friction  in  the  drive  is  thus  eliminated 
and  that  there  is  a  corresponding  decrease  in  the  bearing  fric- 
tion. As  a  result  the  cost  of  maintenance  .should  be  very  con- 
siderably reduced,  as  well  as  the  amount  of  power  required  to 
operate  the  machine.  Taking  the  motor  off  of  the  floor,  away 
from  the  dust  and  dirt,  is  another  desirable  feature,  not  alone 
from  the  reduction  in  wear  and  tear  on  the  motor,  but  also 
from  the  fact  that  the  space  formerly  occupied  by  the  motor 


can  be  utilized  for  working  purposes.  The  problem  of  oiling 
the  machine  is  simplified  because  of  the  smaller  number  of 
bearings.  The  control  for  the  electrical  equipment  is  mounted 
on  the  head  of  the  drill  making  it  possible  for  the  operator  to 
start  and  stop  the  motor  at  will  and  vary  tlie  spindle  speeds 
without  changing  from  his  working  position. 

Four  meclianical  speed  changes  to  the  spindle  are  provided 
in  the  head  but  this  is  not  sufficient  where  it  is  desired  to 
handle  a  variety  of  work  and  it  is,  therefore,  necessary  to 
provide  a  variable  speed  motor.  This  limits  the  application 
to  places  where  it  is  possible  to  secure  direct  current  for  the 
drive.  .\  .semi-enclosed  3  to  1,  appro.ximately  400  to  1200 
r.  p.  m.,  direct  current  motor  and  a  drum  type,  non-reversing, 
variable  speed  controller,  of  the  smallest  frame  obtainable, 
are  recommended  by  the  makers  of  the  machine.  The  6-ft. 
"triple  purpose"  radial  drill  which  is  shown  in  the  illustra- 
tion was  described  in  the  RaU'j.'ay  Mechmiical  Engineer  of 
May.  1917,  page  271. 


HORIZONTAL   BORING    AND   DRILLING    MACHINE 


A  HORIZONTAL  boring  and  drilling  machine,  adapted 
for  drilling,  boring,  facing  and  tapping  has  recently 
been  developed  by  the  Morris  Machine  Tool  Company, 
Cincinnati,  Ohio.  It  is  simple  in  construction  and  so  ar- 
ranged that  all  of  the  control  levers  are  within  each  reach 
of  the  operator.  The  head,  of  heavy  construction,  is  coun- 
terbalanced and  slides  on  wide  ways  fitted  with  taper  gibs 
which  are  adjustable  for  wear.  The  head  mi}'  be  raised 
and  lowered  by  means  of  the  hand  wheel  at  the  top  of  the 
column.  A  steel  scale  is  set  in  the  column  and  is  graduated 
in  sixteenths  of  an  inch;  this,  in 
connection  with  the  micrometer 
collar  on  the  elevating  screw,  en- 
ables readings  to  be  made  in 
thousandths  of  an  inch  for  the 
full  travel  of  the  head. 

The  spindle  is  1-15/16  in.  in 
diameter  at  the  smallest  section 
with  a  diameter  at  the  nose  of 
3-11/32  in.  It  has  a  traverse  of 
17J4  if-  The  maximum  distance 
between  the  spindle  and  the  table 
is  20  in.  and  between  the  spindle 
and  the  outer  support  48  in.  The 
thrust  of  the  spindle  is  taken  by 
ball  bearings.  The  spindle  sleeve 
is  graduated  and  is  provided  with 
a  direct  reading  depth  gage.  The 
gears  which  drive  the  spindle  are 
helical,  the  angle  of  the  teeth  be- 
ing just  great  enough  to  have 
more  than  one  tooth  in  mesh  and 
at  the  same  time  avoid  end  thrust. 
This  insures  uniform  power  at  the 
cutting  point  of  the  tool  and  elim- 
inates any  chatter.  The  feed  box 
is  mounted  on  the  head,  the  feed 
gears  being  fully  enclosed  and 
running  in  hea\T  oil.  Six  feeds, 
ranging  from  .006  in.  to  .O.i  in., 
are  available  and  are  marked  on 

a  dial  in  thousandths  of  an  inch  advance  per  r^-volution  of 
the  spindle.  The  feed  may  be  automatically  tripped  at  any 
depth  within  the  traverse  of  the  spindle. 

As  may  be  seen,  the  speed  box  is  mounted  on  the  end  of 
the  bed.  It  is  fully  enclosed  and  the  gears  run  in  a  light 
grease.  The  two  vertical  levers  at  the  front  of  the  bed 
directly  below  the  column  control  the  six  speeds  provided 


by  the  speed  box.  The  left-hand  lever  controls  the  double 
friction  clutch  on  the  pulley  shaft  and  the  right-hand  lever 
three  sliding  gears.     There  are  IS  spindle  speeds  in  all. 

The  back  gears  are  made  of  iyi  per  cent  nickel  steel,  are 
full}'  enclosed  and  are  mounted  on  the  back  of  the  head. 
The  bearings  throughout  are  of  bronze  arranged  with  oil 
chambers,  the  oil  being  drawn  into  the  Iwarings  by  felt 
wipers. 

The  table  has  a  surface  of  20  in.  by  36  in.,  a  longitudinal 
movement  of  31  in.  and  a  cross  movement  of  28^  in.     The 


Morris  Horizontal  Boring  and  Drilling  Machine 


top  of  the  table  is  31  in.  above  the  floor.  The  bed  is  a  one- 
piece  box  section  heavily  ribbed;  the  column  is  also  of  box 
section  with  as  large  an  area  as  possil^le  where  it  rests  on 
the  bed. 

The  machine  may  be  arranged  for  either  a  3  to  1  variable 
speed  motor,  connected  to  the  lower  shaft  b\'  a  single  pair 
of  gears,  or  for  a  S  h.  p.,  1200  r.p.m.  constant  speed  motor. 


June,  1919 


RAILWAY     MECHANICAL     EXGIXEER 


351 


HEAVY  HORIZONTAL  CONTINUOUS  MILLING  MACHINE 


THE  elimination  of  all  possible  lost  motion  and  unpro- 
ductive time  in  operation   is  the  keynote  in  the  de- 
sign of  the  horizontal  multiple  unit  milling  mach.ne 
shown  in  the  illustrations  which  records  a  notable  advance  m 
the  development  of  this  type  of  machine  tool. 

Each  pair  of  uprights  with  its  bank  of  spindles  constitutes 


Looking    Oowii    Upon    Continuous    Milling    Marhine 

one  milling  unit;  as  many  spindles  may  be  mounted  on  a 
unit  as  is  considered  necessary,  and  as  many  units  may  be 
attached  to  the  bed  as  are  required  to  do  the  work,  although 
two,   as  shown   in  the   illustrations,   are  usually  considered 


sufficient.      The   feed   driving  mechanism   is  carried   on   one 
unit  only. 

Removable  tables,  carrying  the  work,  feed  continuously 
along  the  bed,  taking  a  fast  motion  when  the  cutters  are  idle 
and  a  slow  motion  when  the  cutters  are  w-orking.  After  pass- 
ing all  of  the  cutters,  the  tables  are  lifted  from  the  bed  and 
the  finished  work  removed.  Another  table  with  the  work  al- 
ready attached,  is  placed  on  the  front  end  of  the  machine  and 
the  process  is  repeated;  as  many  tables  are  furnished  as  are 
necessary  to  maintain  continuous  milling.  Such  machines 
will  handle  on  one  trip  of  each  table,  any  milling  required  on 
tw'o  sides  and  the  top  of  any  piece  within  its  capacity,  and  by 
loading  tlie  tables  to  capacity,  a  large  amount  of  work  may 
be  handled  in  a  comparatively  short  time.  The  machine  once 
started  need  not  be  stopped  until  it  is  desired  to  change  the 
cutters  or  to  accommodate  new  work. 

The  bed  ways  on  which  the  tables  travel  are  flat,  with 
slight  tapers  on  the  inside  edges  to  accommodate  correspond- 
ing tapers  on  the  bottoms  of  the  tables.  These  center  the 
tables  without  wedging  them  and  allow  them  to  be  put  on 
and  taken  off  rapidly.  The  tables  hold  tliemselves  in  posi- 
tion by  gravity  while  traveling,  except  while  passing  by  the 
cutters,  where  they  pass  under  gibs,  fastened  to  the  bed,  which 
hold  them  against  all  vertical  movement  while  the  cuts  are 
being  taken.  A  feature  of  the  table  design  is  the  narrowr 
guide  which  is  tapered;  this  makes  for  the  maintenance  of  a 
greater  degree  of  accuracy  through  a  longer  period  than  the 
common  wide  guide;  there  is  a  taper  gib  to  take  up  the  wear. 

A  feed  shaft,  which  runs  the  entire  length  of  the  bed  and 
is  driven  from  the  front  end,  carries  a  series  of  worms  which 
engage  in  a  rack  on  the  bottoms  of  the  tables  and  are  spaced 
at  such  intervals  that  the  traveling  tables  are  picked  up  by 
one  worm  before  they  have  completely  left  the  other.  The 
spacing  of  the  worms  makes  it  impossible  to  set  a  table  in  the 
wrong  position  on  the  l)ed,  so  that  no  matter  where  it  is  set, 
it  W'ill  pick  up  and  travel  instantly.  The  tables  have  feed  in 
one  direction  and  fast  motion  controlled  by  hand  in  both 
forward  and  reverse. 

There  are  four  changes  of  feed  through  the  gearing,  pro- 
viding a  variation  of  from  approximately  3  in.  to  8  in.  a  min- 
ute, with  a  fast  motion  of  about  12  ft.  a  minute  when  the  cut- 
ters  are   idle.     Two  changes  of   feed   are  possible  through 


Continuous  Milling  Machine 


352 


RAILWAY     MECHAXICAL     EXGIXEER 


Vol.  93.  No.  6 


change  sears  at  the  end  c(  the  "ear  box  and  two  more  are  ])os- 
siLle  through  a  feed  gear  shifting  lever.  The  feed  and  fast 
motion  are  controlled  Ijy  one  lever  which  makes  it  impossible 
to  throw  in  both  at  the  same  time.  The  object  of  the  feed 
gear  shifting  lever  is  to  slow  down  the  feed  as  occasion  may 
require.  The  feed  mechanism  is  driven  by  means  of  a  ver- 
tical shaft  connected  through  bevel  and  reducing  gears  to  the 
main  drive  shaft. 

Each  unit  is  motor  driven.  The  motor  and  driving 
mechanism  are  carried  on  the  crossrail.  and  the  drive  shaft  is 
geared  direct  to  the  motor  which,  through  reducing  gears. 
drives  the  vertical  and  horizontal  spindles.  Through  change 
gears  which  are  easily  accessible  the  spindles  can  be  given 
various  speeds. 

The  heads  are  of  rigid  construction,  cast  in  one  piece,  and 
are  adjustable  along  the  ways  by  means  of  hand  operated 


screws;  the  wear  may  be  taken  up  by  taper  gibs.  When  a 
cutter  is  located  the  head  is  clamped  firmly  in  position. 

Spindles  are  furnished  in  three  standard  sizes,  the  largest 
diameter  in  the  front  bearings  being  3?s  in.,  4j^  in.  and  55^ 
in.  All  sizes  may  be  incorporated  on  one  machine  and  in 
heads  located  as  the  occasion  requires;  they  are  furnished 
with  adjustment  in  and  cut  of  the  lieads.  by  pinion  and  rack. 
The  pinion  is  held  in  the  head  and  the  rack  is  on  the  spindle 
quill.  The  quill  is  held  in  its  final  position  by  being  clamped 
and  the  machine  is  controlled  at  the  unit  which  carries  the 
feed  gears.  One  of  the  illustrations  gives  an  idea  of  the  rela- 
tive proportions  and  arrangements  of  the  machine  from  the 
starting  end  and  shows  a  work  table  in  position  for  feeding 
toward  the  first  unit. 

These  continuous  milling  machines  are  manufactured  by 
tlie  Beanian  k  Smith  Company  of  Providence,  R.  I. 


EXTRA  HEAVY  DUTY  OR  SPECIAL  FORGE  PLANER 


WHAT  is  known  as  a  30-in.  Cincinnati  special  forge 
planer  has  recently  been  built  by  the  Cincinnati 
Planer  Comjiany,  Cincinnati.  Ohio,  for  e-\tra  heavy 
work.  Special  attention  was  given  to  the  design  of  the  side 
heads;  some  idea  of  the  substantial  construction  of  these 
heads  mav  be  obtained  from  the  photograph.  The  saddles 
are  exceptionally  large  and.  in  order  to  insure 
rigiditv.  have  extra  supports  in  the  form  of 
angle  plates  which  are  bolted  to  the  insides  of 
the  housings;  these  not  only  furnish  a  bearing 
but  carry  an  inside  clamp  for  the  saddle.  The 
harp  has  been  dispensed  with  in  designing  the 
side  head  and  the  slide  is  given  a  square 
gibbed  bearing  directly  on  the  saddle.  This 
construction  reduces  the  number  of  parts  and 
increases  the  strength  and  rigidity  of  the 
head.  The  heads  are  counterbalanced  by  a 
self-contained  system  of  w-eights  and  cables, 
making  it  possible  to  raise  or  lower  them  Ijy 
hand  with  ease.  The  vertical  and  horizontal 
power  feeds  are  supplied  to  each  head  from  the 
same  friction  which  operates  the  rail  heads. 

The  bed  is  exceptionally  hea\y  and   is  of 
box  section.      Oil   reseri'oirs   are   cast   in   the 


closed;  chips  cannot,  therefore,  drop  through  the  table  but  are 
collected  on  the  inside  and  may  be  removed  through  the  cored 
holds  at  the  sides.  Heavy  ribs  at  short  intervals  tie  the  top 
and  bottom  of  the  table  securely  together,  thus  preventing  any 
possibilit}-  of  springing  either  when  clamping  the  work  on 
the  table  or  while  the  table  is  at  the  limit  of  its  travel.    The 


Tliirt\-Incli   (iiiK-iiinati   Special  Forge  Planer 


girths  at  each  end  in  order  to  catch  all  of  the  used  oil  and 
hold  it  until  it  ma\-  be  drawn  off  through  the  plug  in  the 
end  of  the  bed.  The  improved  box  type  table  is  specially 
hea\-y  and  of  unusual  depth.     The  bottom  side  is  entirely 


table  is  also  gibbed  to  the  bed  to  prevent  an\-  tendenc}-  to  raise 
as  the  tools  enter  a  hea\')'  cut. 

The  housings  are  of  box  type  and  in  addition  to  being 
kejed  are  securely  bolted  and  pinned  to  the  bed.     They  are 
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tied  together  at  the  top  by  a  heavy  arch,  thus  insuring  rigidity 
when  the  rail  is  in  its  highest  position.  As  may  be  seen,  the 
rail  is  quite  deep  and  has  an  extra  deep  box  brace  on  the  back 
to  provide  additional  stiffness.  The  two  heads  are  right  and 
left  hand  and  can  therefore  be  run  very  close  together.  The 
slides  are  of  extra  length  and  have  a  full  bearing  on  the  harp 
at  all  times.  The  heads  are  equipped  throughout  with  taper 
gibs  to  compensate  for  wear.     It  has  also  been  necessar_\-  to 


provide  special  tool  blocks  of  heav}-  design  which  are  so  ar- 
ranged that  the  tool  will  be  held  in  a  perpendicular  position. 
The  side  heads  may  be  run  down  completely  out  of  the 
way  of  the  rail  heads.  The  planer  is  arranged  for  a  motor 
drive  from  the  top  of  the  housings  but  it  can  be  modified  to 
suit  any  other  type  of  drive.  Steel  gearing  and  racks  are  used 
throughout.  The  driving  gears  are  of  chrome  nickel  steel;  all 
high  speed  bearings  are  of  bronze. 


VALVELESS  AIR  DRILL  AND  NEW  CHIPPING  HAMMER 


PROBABLY  no  tools  used  in  a  railroad  repair  shop  re- 
quire more  ingenuity  in  design  and  more  accuracy  in 
workmanship  than  do  the  air  operated  drills  and  ham- 
mers. Two  new  tools  have  recently  been  jilaced  on  the  mar- 
ket by  the  Keller  Pneumatic  Tool  Company,  Grand  Haven, 
Mich.,  which  possess  novel  features.  The  one  containing  the 
most  radical  improvements  is  a  valveless  drill. 

Valveless  Air  Drill 

Because  of  the  elimination  of  the  delicate  valve  mechanism 
it  has  been  possible  to  make  an  air  drill  which  is  exception- 
ally light  and  compact.  It  is  claimed  that  it  will  stand  up 
under  the  most  severe  service  and  that  it  is  exceptionally 


the  rods  are  fastened  to  the  pistons  by  ball  and  socket  joints 
secured  by  ingenious  locking  devices  which  permit  replace- 
ment of  either  the  connecting  rod  or  the  piston.  The  crank 
shaft  is  a  drop  forging,  hardened  and  micro-ground,  and  is 
amply  large  to  prevent  springing.  It  is  mounted  on  liberal 
size  annular  ball  bearings,  thus  insuring  a  minimum  amount 
of  friction  and  wear.  The  connecting  rods  are  attached  to 
the  cranks  by  means  of  to.ggle  joints  secured  with  lock  nuts; 
these  also  serve  to  stiffen  the  rods. 

The  main  gear  is  cut  from  a  solid  blank  of  high- 
grade  steel  and  is  enclosed  in  a  separate  case  which  is  filled 
with  grease,  thus  insuring  independent  and  continual  lubri- 
cation.   The  spindle  bearing  is  extra  long  with  an  additional 


Keller    Master    Valveless    Air    Drill 

economical  in  air  consumption.  These  features  should,  of 
course,  be  reflected  in  the  cost  of  maintenance  and  the  amount 
of  time  that  the  drills  will  be  out  of  service  for  repairs. 

Four  single-acting  pistons  are  arranged  in  pairs  at  right 
angles,  each  pair  connected  to  opposite  wrists  of  the  crank 
shaft.  This  is  said  to  insure  smooth  running  and  freedom 
from  vibration.  The  one-piece  cylinder  body  is  provided 
with  handhole  openings  which  are  covered  with  removable 
plates,  affording  ready  access  to  the  crank  connections.  The 
connecting  rods   and  pistons  are  made  of  vanadium  steel; 


Sure-Lox   Pneumatic   Chipping 
Hammer 


bearing  where  it  joins  the  crank  shaft,  thus  protecting 
the  spindle  and  the  casing  from  heavy  stresses  when 
used  on  severe  work  or  when  the  drill  is  used  in  a  hori- 
zontal position.  These  drills  are  built  in  non-re- 
versible or  reversible  types,  including  a  reversible  wood 
boring  machine  and  a  reversible  grinder. 

Sure-Lox  Pneumatic  Chipping  Hammer 
The  new  type  of  pneumatic  chipping  hammer,  known  as  the 
Sure-Lox,  is  so  named  because  of  the  peculiar  manner  of  lock- 
ing the  handle  to  the  cylinder.  This  eliminates  the  old-style 
clamp-bolt  which  was  often  objectionable,  particularly  for 
work  in  close  quarters.  The  new  handle  is  locked  directly  to- 
the  cylinder  in  a  positive  and  rigid  manner  by  means  of  a  key 
which  is  inserted  in  the  C)'linder  and  engages  one  of  a  series 
of  slots  in  the  handle.  The  key  is  securely  held  in  place  and 
the  entire  lock  arrangement  is  covered  by  a  neat  spring  clip. 
All  projections  or  obstructions  which  might  interfere  w'ith 
the  convenient  handling  of  the  tool  are  eliminated. 

Another  novel  feature  of  this  hammer  is  the  extra  long^ 
striking  end  on  the  piston.  This  is  jg  in.  instead  of  3/16 
in.  as  commonly  used.  The  retaining  wall  in  the  cylinder 
is  also  correspondingly  strengthened,  adding  to  the  durability 
and  adaptability  of  the  hammer.  The  moving  parts  are  all- 
hardened,  ground  and  lapped  to  size.  The  parts  are  abso- 
lutely interchangeable.  The  hammers  may  be  furnished 
with  either  open  or  closed  handles  in  10  sizes,  ranging  fron» 
1'4-in.  to  a  4-in.  stroke. 
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UPRIGHT   DRILLS   COMPLY   WITH    STATE   LAWS 


THE  Aurora  Tool  Works,  Aurora,  Ind.,  has  recently  im- 
proved its  28-in.,  j2-in.  and  o6-in.  slidin,?  head  drills 
by  the  doing  away  with  the  so-called  gear  covers  and 
thoroughly  enclosing  the  gears  to  have  them  comply  with  the 
various  state  laws.  Incidentally  this  has  added  greatly  to 
the  appearance  of  the  machines,  as  is  indicated  bv  the  illus- 
tration. 

These  drills  are  designed  for  heavy  duty.  The  column, 
spindle,  sleeve  and  all  shafts  are  ground.  The  spindle  is  pro- 
vided with  a  ball  thrust  bearing  and  is  driven  by  bevel 
gears  having  a  ratio  of  3  to  1.  The  maximum  distance  from 
the  spindle  to  the  base  on  the  28  in.  machine  is  50  in.,  while 
the  ma.ximum  distance  from  the  spindle  to  the  table  is  36 
in.;  the  machine  will  drill  to  the  center  of  28J/2  in. 

The  spindle  has  a  diameter  of  1-11/16  in.  above  the 
sleeve,  and  has  a  traverse  of  12  in.  The  feeds  are  positive 
and  easily  controlled  by  the  operator;  they  are  .007,  .012, 
.016,  .021,  .033,  and  .046  in.  i)er  revolution  of  the  spindle. 
An  automatic  stop  is  provided  so  that  the  feed  may  be  dis- 
engaged at  an}'  predetermined  depth;  the  sleeve  is  graduated. 
The  table  on  the  28  in.  machine  is  24J.4  in.  in  diameter  and 
has  a  traverse  of  15J4  in.  The  table  arm  has  a  large  flat 
bearing  on  which  the  table  rests;  the  arm  is  bored  and  faced 
in  place,  thus  giving  each  drill  a  thorough  test  before  leav- 
ing the  shop.  The  head  has  a  traverse  of  13 '/i  in.  It  has  a 
long  bearing  on  the  column  and  slides  on  wide  ways,  being 
controlled  by  means  of  a  rack  and  pinion. 

The  machine  shown  in  the  illustration  is  arranged  for  a 
belt  drive,  but  a  3  hp.,  1,400  r.p.m.  motor  may  be  applied. 


.\urora  28-Inch  Upright  Drill 


COMBINATION  MOTOR  DRIVEN  GRINDERS 


THE  combination  grinders  shown  in  the  illustrations  are 
specially  valuable  where  there  is  only  a  limited 
amount  of  work  of  any  one  kind  and  where  floor 
space  is  limited.  The  combination  practically  furnishes  two 
machines  to  occupy  the  space  of  one.  These  machines, 
which  have  been  developed  by  the  Bridgeport  Safety  Emery 
Wheel  Company,  Bridgeport,  Conn.,  may  be  made  in  a  nuin- 


table  and  pivoted  at  the  center  is  a  bed  which  may  be  tilted  in 
such  a  way  as  to  grind  slightly  concave  or  it  may  be  set 
square  to  grind  perfectly  flat.  Clamping  screws  at  each  cor- 
ner will  hold  it  securely  in  any  desired  position.  On  top  of 
this  bed  and  dove-tailed  to  it  is  a  carriage  (34  in.  long  and 


^  ^4-^J 

i 

<J 

^l 

Combination  Grinder  with  Wet  Grinding  AltarhmenI  at  the  Right 


Combination  Grinder  with   Knife    Bar   al   Left 


Ijer  of  different  combinations,  but  in  each  instance  the  heavy 
bracket  is  cast  at  the  left-hand  end  of  the  cabinet.  The  top 
of  this  bracket  is  finished  to  receive  a  dove-tailed  table  which 
is  gibbed  to  the  bracket  and  is  fed  back  and  forth  on  the  Ijase 
by  means  of  the  hand  wheel  and  screw.     On  the  top  of  this 


6  in.  wide)  with  two  T-slots.  This  is  gibbed  to  provide  for 
wear  and  is  operated  back  and  forth  in  front  of  the  grinding 
wheel  by  means  of  a  rack  and  pinion  which  is  controlled  by 
a  hand  wheel.  The  work  may  be  clamped  to  the  carriage,  or 
if  desired  a  magnetic  chuck  may  be  provided. 
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One  of  the  illustrations  shows  a  knife  bar  on  this  carriage 
for  grinding  machine  knives;  by  means  of  this  arrangement, 
the  knives  may  be  set  to  grind  at  any  angle  or  square  across. 
The  photographs  show  two  different  arrangements  of  grind- 
ing wheels  at  the  right-hand  side  of  the  machine.  In  one 
instance,  a  wet  tool  grinder  is  furnished,  while  in  the  other 
an  ordinar)-  type  of  floor  grinder  is  used.  If  desired  a  twist 
drill  attachment  may  be  furnished. 

The  motor  is  eijuipped  with  a  special  frame,  so  that  it  fits 


well  down  into  the  ba.se  of  the  machine;  it  has  a  large  spindle, 
the  diameter  in  the  bearings  being  l^ij  in.  The  distance 
between  wheels  is  35  in.,  and  the  length  of  the  shaft  over-all 
50  in.  The  height  from  the  floor  to  the  center  of  the  spindle 
is  40  in.  There  are  two  sets  of  balls  in  each  of  the  ball 
bearings,  these  bearings  being  IOJ/2   in.   in  length. 

The  machine  covers  a  floor  space,  not  including  the  over- 
hang, of  45  in.  X  Zjyi  in.,  and  weighs  1,800  lb.,  when 
crated   for  domestic  shipment. 


THIRTY-SIX  INCH  MOTOR  DRIVEN  GEARED  HEAD  LATHE 


THE  Pittsburgh  Machine  Tool  Company,  Braddock,  Pa., 
has  recently  redesigned  its  line  of  heavy  lathes.  In 
general,  the  36  in.  x  12  ft.  lathe,  which  is  described 
herewith,  is  typical  of  the  other  sizes.  This  particular  lathe 
has  a  swing  over  the  ways  of  36^  in.,  a  swing  over  the 
carriage  of  25i<^  in.  and  a  distance  between  centers  of  5  ft. 
The  headstock  is  of  the  enclosed  type  and  so  constructed 
that  it  can  be  easily  dismantled.     Twelve  changes  of  speed 


A  motor  drive  may  be  supplied  as  shown  in  the  illustra- 
tion. With  a  direct  current  motor  any  reasonable  number  of 
spmdle  si^eeds  may  be  obtained  Ijy  the  use  of  a  variable  speed 


Interior  of  Feed  Box 

are  provided  through  the  head  and  are  controlled  by  two 
clutches  and  three  gear  shifts;  the  ratio  of  the  gearing  in  the 
head  is  63.5  to  1. 


Interior   of  Apron 

controller  which  is  operated  from  a  handle  at  the  right  hand 
end  of  the  carriage.  If  an  alternating  current  motor  is  used, 
it  is  controlled  by  a  Cutler-Hammer  rotary  switch  and  auto- 
matic starter.  If  a  belt  drive  is  desired,  a  6  in.  belt  is  used 
and  24  spindle  speeds  may  be  obtained  with  a  two-speed 
countershaft.  The  main  spindle  is  of  hammered  steel  and 
hollow.     The  front  spindle  bearing  is  6  in.  in  diameter  and 


Pittsburgh    36-Inih    Geared    Heail    Lathe   With    Motor    Drive 
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S  in.  long,  while  the  rear  spindle  bearing  is  4  in.  in  diameter 
and  6  in.  long. 

The  feedbox  furnishes  41  different  lateral  feeds;  power 
cross  feed  is  also  supplied.  The  tailstock  is  of  heavj' 
design  and  is  arranged  with  a  pawl  which  engages  with  a 
rack  cast  in  the  center  of  the  bed.  The  tailstock  is  moved  by 
power  through  gearing.  The  tail  spindle  is  4JX  in.  in  di- 
ameter. The  apron  is  of  double  bearing  construction;  its 
arrangement  is  clearly  shown  in  the  photographs.    A  locking 


device  prevents  tlie  throwing  in  of  two  feeds  at  the  same 
time.  The  carriage  is  fitted  with  wipers  which  ride  on  tlie 
vees,  keeping  them  clean  and  well  oiled.  The  bridge  is  12  in. 
wide  and  the  carriage  has  a  bearing  on  the  ways  of  44  in. 
The  bed  is  29  in.  wide  and  20  in.  deep.  The  front  vee  is 
exceptionally  large  to  provide  ample  front  bearing  for  the 
carriage.  The  taper  attachment  is  of  strong  and  rigid  con- 
struction. The  net  weight  of  this  machine  with  a  12  ft.  bed 
is   16,000  lb. 


PRESSED  STEEL  EQUIPMENT  FOR  SHOPS  AND  OFFICES 


THE  many  small  cabinets,  bins,  drawers  and  boxes  used 
around  shops  and  roundhouses  are  as  a  rule  made  in 
the  car  shop.  The  cost  of  manufacturing  them  is 
necessarily  high  but  there  has  been  no  alternative  in  the  past 
as  suitable  equipment  could  not  be  secured  otherwise.  To 
meet  the  demand  for  such  articles  the  Lyon  Metallic  Manu- 
facturing Company,  Aurora,  111.,  is  now  producing  a  number 
of  the  types  most  commonly  used  in  a  variety^  of  sizes  suit- 
able for  railroad  use.  Being  made  of  steel  they  are  light  and 
strong  and  more  durable  than  similar  ecjuipment  constructed 
of  wood. 

For  tool  rooms  and  store  rooms  a  suljshelf  has  been  de- 
veloped which  simplifies  making  small  compartments.  The 
unit  is  collapsible  and  adjustable  and  fits  into  the  standard 
Lyon  shelving,  which  consists  of  a  number  of  uprights  into 


which  clips  can  be  set  to  hold  die  shelves.  By  reversing  the 
shelf  the  compartment  may  be  made  into  a  bin.  The  shelves 
can  be  adjusted  on  IJ/^-in.  centers  without  the  use  of  tools 
and  when  not  in  use  can  be  knocked  down  so  that  they  con- 
sume practically  no  space. 

Another  useful  adjunct  for  shops  and  roundhouses  is  a 
blueprint  cabinet  so  arranged  as  to  permit  the  storing  of  many 
sizes  of  drawings  in  a  single  size  of  cabinet.  One  of  the 
principal  advantages  of  these  cabinets  lies  in  the  fact  that 
they  are  fireproof.  The  cabinets  are  finished  in  baked 
enamel  and  can  be  furnished  in  five  drawer  sections  ranging 
in  size  from  24  in.  by  24  in.  to  48  in.  by  36  in.  This  device 
is  shown  in  the  illustration  as  well  as  a  different  type  designed 
for  the  storage  of  a  workng  supply  of  stationery  and  printed 
forms.     The  size  of  this  cabinet  as  regularly  made  is  36  in. 


Shelving,  Cabinets  and  Drawers   Designed   Specially  for  Shop   Use 


June,  1919 


RAILWAY     MECHANICAL     ENGINEER 


357 


by  18  in.  by  75  in.     It  has  movable  shelves  and  can  be  se- 
curely locked. 

Shop  men  who  have  been  troubled  with  the  loss  of  val- 
uable tools  will  be  interested  in  a  thief-proof,  steel  bench 


drawer.  It  is  equipped  with  a  one-piece  steel  top  which  is 
also  used  to  form  the  slide.  Although  the  drawer  may  be 
torn  from  the  bench  and  be  entirely  separated  from  it,  the 
contents  will  still  be  secure. 


ADJUSTABLE    ANCHORAGE   FOR   MOTORS 


A  DEVICE  designed  to  insure  accurate  alinement  and 
permanent  anchorage  for  electric  motors  is  being 
marketed  by  the  Adjustable  Anchorage  Company, 
1502  Ford  building,  Detroit,  Mich.  This  anchorage  per- 
mits a  limited  adjustment  of  the  motor  in  all  directions  and 
may  be  used  on  either  direct  coimected  or  belt-driven  motors. 

A  half-view  of  a  bed  plate  with  the  anchorage  applied  is 
shown  in  the  illustration.  The  motor  is  set  on  tlie  bed  plate 
with  keys  C  set  tightly  in  slots  in  the  bottom  of  the  motor  at 
both  ends,  the  lugs  M  pressing  against  the  motor  base.  To 
rotate  or  move  the  motor  to  either  side,  the  bed  plate  bolts  H 
and  /  are  loosened  and  the  wedges  A  and  B  moved  alter- 
nately in  or  out  by  means  of  the  screws  G.  The  wedges  bear 
on  the  surface  of  the  guides  D  and  £,  the  taper  of  the  wedges 
thus  moving  the  keys  laterally,  which  in  turn  move  the  motor 
with  them. 

This  anchorage,  by  providing  universal  adjustment  of  tlie 
motor  in  a  horizontal  plane,  makes  possible  an  accurate  aline- 
ment, which  once  obtained  is  permanently  held  by  the  key  C. 
This  is  of  particular  value  in  the  adjustment  of  magnetic 
clutches  and  in  the  perfect  alinement  of  the  shaft,  which 
eliminates  eccentric  movement  and  thus  prolongs  the  life  of 
the  journal  bearings. 

To  tighten  or  loosen  a  chain  or  belt  the  key  C  is  loosened 
by  drawing  out  the  wedges  slightly  and  moving  the  motor  by 


Arrangement  of  Adjustable  Anchorage  for  Motors 

means  of  a  screw  set  in  a  lug  cast  on  or  a  stud  tapped  in 
the  bed  plate  at  F.  This  device  may  be  installed  on  old 
motors  or  on  new  work  at  a  comparatively  small  cost. 


SOLVING  THE  CUTTER  GRINDING  PROBLEM 


THE  truth  of  the  old  adage  that  "Necessity  is  the 
mother  of  invention"  is  brought  out  in  the  production 
of  a  new  profile  grinder,  which  was  originally  de- 
signed and  constructed  exclusively  for  the  requirements  of 
a  large  milling  cutter  establishment.  The  performance  of 
this  machine,  which  is  shown  in  the  photograph,  in  its  grind- 
ing of  concave  and  convex  cutters,  cutters  for  fluting  drills, 
rounding  corners  on  side  and  face  mills,  and  other  special 
grinding  jobs,  has  been  considered  of  sufficient  value  to  cause 
its  originators  and  manufacturers,  the  Cleveland  Milling 
Machine  Company,  Cleveland,  Ohio,  to  place  it  at  the  dis- 
posal of  manufactories  and  repair  shops  for  installation  in 
their  tool  rooms. 

The  wheel  carrying  spindle  is  direct  connected  to  the  shaft 
of  the  type  D  Diunore  universal  110-volt  motor  which  is 
furnished  with  the  machine.  The  spindle  has  adjustable 
bronze  bearings  and  carries  a  wheel  4  in.  in  diameter,  54" 
in.,  face  with  a  ^-in.  hole.  The  bracket  carrying  the  motor 
and  wheel  spindle  is  mounted  on  a  vertical  housing  and  is 
adjusted  by  a  screw  provided  with  a  micrometer  dial. 

Arbors  for  holding  the  work  are  held  in  a  sleeve  which 
revolves  freely  in  the  work  holding  posts.  Four  posts  are 
furnished  with  No.  9  and  No.  7  Brown  &  Sharpe  tapers, 
one  with  a  J/2-in.  straight  hole  and  one  flat  block  for  hold- 
ing flat  tools,  in  order  to  cover  all  classes  of  work  capable 
of  being  done  on  the  machine.  The  posts  fit  into  three  T- 
slots  in  the  upper  compound  slide,  thus  providing  for  a 
wide  range  of  work.  The  two  upper  slides  are  used  to 
bring  the  work  in  the  proper  sweep  across  the  face  of  the 
wheel,  and  are  in  turn  mounted  on  a  swivel  block,  which  is 
pivoted  to  the  bottom  slide. 


The  maximum  radius  that  can  be  ground  is  3  in.  on 
either  concave  or  convex  cutters  up  to  12  in.  in  diameter. 
A  gage  is  furnished  to  set  the  work  in  the  proper  relation  to 


Motor   Driven   Profile   Grinder 

the  wheel  and  when  the  slide  is  set  for  any  given  radius  the 
machine  will  always  grind  that  radius  regardless  of  the  con- 
tinued adjustment  of  the  two  upper  slides.     A  simple  and 
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convenient  tooth  rest  is  furnished  with  range  enough  to  cover  are  accurately  scraped  and  provided  with  gibs  for  taking  up 
all  work  within  the  capacity  of  the  machine.  All  scews  the  wear.  The  machine  occupies  a  bench  space  of  24  in. 
are  provided  with  readable  micrometer  dials  and  the  slides      by  .50  in.  and  weighs  217  lb. 


A  HIGH  POWER  MULTIPLE  SPINDLE  DRILL 


THE  multiple  spindle  drill  shown  in  the  illustration 
is  a  heavy  service  production  tool  especially  intended 
for  use  in  locomotive  and  railway  shops  and  will 
be  found  useful  where  the  work  includes  heavy  gang  drilling 
or  heavy  jig  drilling.  When  used  on  jig  work  tlie  compact- 
ness of  this  drill  enables  one  operator  to  keep  a  greater 
number  of  spindles — either  singly  or  in  groups — continually 
in  operation,  and  as  a  result  the  operator  is  kept  constantly 
reloading  the  jig  while  some  of  the  drills  are  kept  con- 
stantly  producing. 

The  speed  mechanism  is  attached  to  the  upper  end  of 
the  upright  at  the  left  end  of  the  frame  and  provides  a 
range  of  six  speeds  from  25  to 
186  r.p.m.  It  consists  of  two 
cones  of  hardened  steel  gears, 
back  gears,  and  a  hardened  roll- 
in  gear.  There  are  three  gears 
on  each  of  the  cones  and  these 
when  used  in  conjunction  with 
the  back  gears  furnish  the  speed 
changes  which  are  selected  by 
sliding  and  dropping  the  roll-in 
gear  into  mesh  with  the  various 
sets  of  gears  on  the  cones.  The 
shafts  in  the  speed  box  rotate  in 
Hyatt  roller  bearings,  and  the 
drive  shaft,  which  transmits  the 
power  from  the  speed  mechanism 
to  the  spindles,  rotates  in  com- 
bined radial  and  thrust  ball  bear- 
ings. Power  is  applied  to  the 
speed  box  through  a  constant 
speed  pulley  and  is  transmitted 
through  a  Johnson  friction  clutch. 

The  feed  mechanism  gives 
three  changes,  namely,  .006  in., 
.009  in.  and  .014  in.  and  is 
tightly  encased  and  fastened  to 
the  upper  end  of  the  upright  at 
the  extreme  right  end  of  the 
frame.  The  changes  are  ob- 
tained through  two  cones  of  three 
gears  each  which  are  driven  by 
the  spindle  drive  shaft.  Each  of 
the  tw-o  cones  is  fitted  with  three 
gears.  The  feed  changes  are  ef 
fected  by  a  slip  key  method  which 
is  operated  by  an  indexed  hand 
lever.      The   feed   is   transmitted 

from  the  two  cones  of  gears  to  the  feed  shaft  through 
miter  gears  and  a  worm  and  worm  gear,  with  end  thrust 
taken  by  ball  bearings.  A  handwheel  is  also  provided 
for  quickly  advancing  or  returning  each  spindle. 

The  minimum  distance  between  spindle  heads  is  8  in. 
from  center  to  center.  The  heads  are  gibbed  to  a  heavy 
crossrail  by  a  dove-tail  method  and  are  adjustable  along 
the  rail  by  means  of  a  crank  handle  which  operates  a  rack 
and  pinion.  The  spindles  are  provided  with  No.  5  Morse 
taper  and  are  driven  by  spiral  gears.  The  spindle  thrust 
is  taken  by  S.  K.  F.  ball  bearings.  The  drive  is  located 
at  the  lower  end  of  the  head,  which  reduces  torque  in  the 
spindle  to  a  minimum.     Each   spindle  is   counterbalanced 


and  can  be  driven  and  fed  independently  of  the  others. 
The  levers  used  to  apply  the  feed  and  drive  to  each  spindle 
are  interlocking  so  that  the  power  feed  cannot  be  engaged 
when  the  spindle  is  not  being  driven.  Adjustable  stops  are 
provided  automatically  to  disengage  the  feed  when  the  holes 
have  been  drilled  to  a  given  depth. 

The  table,  which  affords  a  total  working  surface  of  20 
in.  by  98  in.  and  a  vertical  adjustment  of  12  in.  by  means 
of  a  crank  handle  which  actuates  two  jack  screws  through 
a  worm  and  worm  gear  mechanism,  is  a  substantial  box 
type  casting.  The  jack  screws  supporting  the  table  main- 
tain   its    original    alinement    by   receiving    the    trust    of    the 


Multiple   Spindle  Rail    Drill 

tutting  tools  on  the  direct  center  line  with  the  spindles. 
A  cored  section  of  the  table  serves  as  a  reservoir  for  the 
cutting  compound,  and  the  table  casting  is  shaped  on  all 
four  sides  so  as  to  form  a  trough  in  which  the  cutting  com- 
pound flows  Ijack  to  the  reservoir.  The  pump  which  forces 
tile  cutting  compound  to  the  work  is  fastened  to  the  upright 
at  the  left  and  is  driven  directly  from  the  countershaft. 

Lubrication  is  provided  by  a  force  feed,  gravity  flow 
and  splash  system  combined,  which  is  made  possible  by  the 
all-enclosed  unit  construction.  The  speed  mechanism,  feed 
mechanism,  and  each  of  the  spindle  heads  are  provided 
with  an  independent  and  self-contained  oiling  system,  which 
insures    positive    lubrication    and    economical    maintenance. 
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The  contents  of  each  unit  are  partially  submerged  in  a 
bath  of  oil,  while  the  bearings  are  lubricated  by  a  force 
feed  through  individual  leads  which  carry  a  sufficient  flow 
of  oil  to  flush  all  enclosed  parts  on  its  return  to  the  reservoir. 


The  machine  is  operated  by  a  10-hp.  motor,  weighs  about 
15,000  lb.  ready  for  shipment,  and  will  occupy  a  floor 
space  of  56  in.  by  144  in.  It  is  known  as  the  No.  23  rail 
drill  and  is  built  by  Defiance  Machine  Works,  Defiance,  O. 


A  POWERFUL  HAND  OPERATED  BAR  CUTTER 


THE  frame  of  the  bar  cutter  shown  in  the  photograph  is 
of  cast  steel  and  is  reinforced  by  heavy  steel  plates 
at  the  two  main  bearings;  the  cutter  blades  are  made 
of  specially  treated  tool  steel  in  order  that  they  may  cut  high 
carbon  steel  such  as  is  in  bars  for  reinforced  concrete  con- 
struction work. 

The  shear  is  fitted  with  a  quick  return  arrangement  which 
is  made  operative  by  throwing  a  pawl  out  of  engagement 
bv  means  of  the  short  lever.  The  shearing  blade  may  be 
brought  into  position  quickly  up  to  the  point  where  the 
blade  comes  in  contact  with  the  bar  to  be  cut  by  the  use 
of  a  foot  lever,  whereas  the  actual  cutting  of  the  bar  is  only 
accomplished  b\-  operating  the  long  lever  and  ratchet.  The 
quick  adjustment  saves  a  great  deal  of  time,  as  the  ratchet 
operation  is  necessarily  slow  on  account  of  the  great  leverage 
required  to  cut  off  heavy  bars.  The  only  spring  used  in 
this  machine  is  one  for  holding  the  ratchet  pawl  out  of 
engagement,  in  order  that  the  movable  cutting  jaw  ma\'  be 
returned  to  the  starting  position  by  its  own  weight. 

This  bar  cutter  weighs  178  lb.  and  is  light  in  comparison 
to  its  shearing  capacity.  It  will  cut  square  twisted  reinforce- 
ment bars,  or  mild  steel  bars,  cold,  up  to  IJ-4  in.,  round  mild 
steel  bars  up  to  If^  in.  diameter,  and  flat  mild  steel  bars 
^'4  in.  thick  by  3  in.  wide.  It  is  known  as  the  Wallace  No. 
167  bar  cutter,  manufactured  by  the  Wallace  Supplies 
Manufacturing  Company  of   Chicago. 

The  machine  is  S  in.   wide  by  35   in.  long  and  the  lever, 


Convenient  and   Powerful   Bar   Cutter 

which  consists  of  an  ordinary  piece  of  iron  pipe,  is  6  ft.  in 
length.  The  height  from  the  floor  to  the  top  of  the  cutting 
jaw  is  11  in. 


SPECIAL  AJAX  UPSETTING  FORGING  MACHINE 


O  TERN  necessity,  under  war  conditions,  forced  many  of 
l^  the  machine  tool  manufacturers  quickly  to  develop  new 
and  unusual  designs  in  order  to  assist  the  government 
in  tlie  production  of  munitions  and  supplies.  As  an  example 
many  interesting  articles  might  be  written  on  what  was  done 
in  the  manufacture  of  forgings,  some  of  them  of  the  most 


intricate  designs  and  others  of  simple  design  but  of  unusual 
proportions.  Fortunately,  some  of  the  special  machines  which 
have  been  designed  and  many  of  the  lessons  which  have  been 
learned  may  be  applied  to  advantage  under  normal  indus- 
trial conditions. 

Many  large  forgings  are  required  in  the  manufacture  and 


Side  View  of  Ajax  Upsetting  Forging  Machine  with   Extra   Large   Stock   Gather. 
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maintenance  of  railroad  equipment  and  doubtless  an  upset- 
ting forging  machine  with  an  extra  large  stock  gather,  which 
was  designed  by  the  Ajax  Manufacturing  Company,  Cleve- 
land, Ohio,  for  making  forgings  required  in  the  construc- 
tion of  artillery  at  the  Ford  motor  car  plant  at  Detroit,  Mich., 
may  be  used  to  advantage  for  some  of  this  work.  This 
machine,  which  is  shown  in  the  illustrations,  was  so  designed 
that  an  extra  long  stroke  may  be  obtained  after  the  gripping 
die  has  closed,  thus  holding  the  stock  while  the  upsetting  ram 
or  tool  performs  its  upsetting  operation.  The  moving  or  grip- 
ping die  is  operated  by  an  air  cylinder  and  the  heading  tool 
or  ram  has  a  travel  of  24  in,  after  the  dies  are  closed.  This 
stroke  can,  in  cases  of  emergency,  be  increased  to  26  in.  The 
die  space  will  accommodate  a  die  35  in.  high  and  27 1/^  in. 
long.  The  crank  shaft  has  a  gear  on  either  end,  giving  a 
double  gear  drive,  thus  protecting  the  shaft  from  torsional 
stresses.  One  of  the  views  shows  clearly  the  doulile  gear 
drive  with  the  two  safety  flywheels  which  are  provided  with 
safety  shear  pins.     The  crank  is  13  in.  in  diameter. 

The  air  cylinder  operates  under  100  lb.   pressure.     The 


Showing  Double  Gear  Drive  with  Two-Safety  Fly  Wheels, 

floor  space  occupied  by  the  machine  is  24  ft.  by  15  ft.  and  the 
total  weight  of  the  machine  is  a  little  over  100  tons. 


A  NEW  ANGLE  ON  MILLING  MACHINES 


THAT  there  is  apparently  no  limit  to  which  the  designer 
will  go  in  the  search  for  the  practical  application  of 
every  possible  principle  which  will  influence  the  effi- 
ciency of  machine  tool  production,  is  strikingly  illustrated  in 
the  tilted  rotary  milling  machine  shown  in  the  illustration,  in 
the  design  and  construction  of  which  will  be  noted  an  entire 
disregard  for  all  precedent. 

It  is  stated  that  the  successful  development  of  the  Ohio 
tilted  rotary  milling  machine,  which  will  be  exhibited  at  the 
June  mechanical  conventions  at  Atlantic  City  by  the  Oster- 
lein  Machine  Company,  Cincinnati,  Ohio,  has  produced  a 
continuous  production  milling  machine  which  has  elimi- 
nated a  large  part  of  the  idle  time  between  cuts,  has  increased 
the  rigidity  by  a  reduction  in  the  number  of  parts,  and  in- 
sures a  sufficient  supply  of  lubricant  for  cooling  the  cutters. 

The  usual  time  spent  in  returning  a  longitudinal  feeding 
table,  removing  the  finished  work,  clamping  the  new  piece  in 
the  fixture  and  again  bringing  the  cutter  to  the  position  for 
cutting,  is  obviated  in  this  type;  by  the  substitution  of  con- 
tinuous milling,  this  time  is  converted  into  production  time, 
with  a  consequent  increase  in  the  output  per  hour.  This  is 
accomplished  by  the  rotary  table  which  carries  the  work  to 
the  cutting  position;  during  the  cutting  operation  the  finished 
work  is  removed  at  the  opposite  side  of  the  table  and  new 
work  is  set  up. 

This  continuous  operation  not  only  eliminates  lost  time, 
but  it  sets  the  pace  for  removing  and  setting  up  the  work. 
The  cutter  may  be  held  in  a  fixed  position  and  the  taiile  ro- 
tated continuously  by  automatic  feed  for  continuous  mill- 
ing, or  the  cutter  may  be  reciprocated  radially  in  combina- 
tion with  an  intermittent  motion  of  the  table  controlled  by  an 
indexing  mechanism.  This  indexing  mechanism  provides 
for  from  2  to  72  divisions  and  the  table  revolves  rapidly  be- 
tween divisions,  in  order  to  reduce  the  idle  time.  By  feeding 
the  cutter  radially  over  the  surface  of  the  work  the  loss  of 
time  between  milling  surfaces  is  avoided  on  such  jobs  as  can- 
not be  compactly  spaced.  Other  advantages  are  that  the  non- 
productive time  of  cutter  approach  is  avoided,  the  cutter 
travels  the  shortest  possible  distance,  two  or  more  simple  fix- 
tures may  be  used  instead  of  one  large  fixture,  and  the 
machine  is  practical  when  applied  to  small  quantity  lots. 

The  body  of  the  machine  is  cast  in  one  piece  and  no  bolts, 
elevating  screws  or  gibs  are  subjected  to  the  load  of  the  cut. 
The  general  lines  of  the  machine  may  l>e  said  to  resemble  a 


punch  press  or  shear.  The  working  surface  of  the  table  and 
the  cutter  spindle  are  both  contained  in  this  body  casting  and 
the  possibility  of  relative  deformation  under  load  of  the  cut- 
ter and  work  is  avoided.  As  the  body  of  the  machine  is  di- 
rectly under  the  circular  table  there  is  nothing  to  depreciate 
the   anvil-like   rigidity   from  the   table   bearing  to  the   floor. 


Ohio  Tilled  Rotary  Milling  Machine 

There  are  no  overhanging  parts  on  the  machine;  the  ram 
bearings  are  extended  in  front  so  that  even  in  the  advanced 
position  of  the  cutters  the  full  length  of  the  ram  is  effective. 
A  worm  wheel  of  28-in.  pitch  diameter  driven  by  a  worm 
of  ly^-in.  pitch  and  4-in.  diameter  drives  the  30-in.  diameter 
table  which  is  set  at  an  angle  of  150  deg.  This  worm  wheel 
is  set  as  close  to  the  table  surface  as  the  taper  table  bearing 
will  permit  and  is  bolted  and  pinned  to  the  table  at  the  ex- 
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trerae  end  of  the  bearing;  the  central  stud  merely  serves  as 
means  for  alining  tlie  worm  and  the  table.  The  latter  is  pro- 
vided with  two  circular  and  four  radial  T-slots  for  the  pur- 
pose of  clamping  the  tixtures.  The  ram  bearing  has  a  sur- 
face of  1,000  sq.  in.  and  three  gibs  permit  of  adjustment  in 
all  directions. 

The  machine  is  driven  by  a  4-in.  belt  over  the  pulley  lo- 
cated on  the  side  of  the  machine,  either  from  a  line  or  a  jack- 
shaft,  or  by  a  motor  mounted  on  a  special  base  plate  placed 
on  the  top  of  the  machine.  Power  for  driving  the  spindle 
which  carries  a  No.  16  Brown  &  Sharpe  taper  is  transmitted 
from  the  pulley  through  mitre  gears  to  an  intermediate  shaft 
which  connects  with  the  first  change  gear  shaft  in  the  speed 
box  by  means  of  a  second  pair  of  mitre  gears.  A  single  pair 
of  change  gears  connect  the  first  and  second  change  gear 
shifts;  "pick  off  gears"  are  used  on  the  two  shafts  and  give 
30  spindle  speeds,  using  IS  pairs  of  change  gears. 

The  intermediate  shaft  is  made  in  two  sections,  which  are 
connected  by  a  coupling,  by  the  releasing  of  which  and  turn- 
ing the  first  change  gear  shaft  through  half  a  revolution,  the 
opposite  end  of  the  upper  half  of  the  intermediate  shaft 
couples  with  the  lower  section.  This  reverses  the  direction 
of  rotation  of  the  spindle  and  allows  the  use  of  either  right 
hand  or  left  hand  face  mills  as  desired.     The  intennediate 


bearing  is  4J/  in.  in  diameter  and  runs  in  a  phosphor  bronze 
bushing.  The  upper  spindle  bearing  is  a  radio  thrust  ball 
bearing.  A  clutch  in  the  end  of  the  spindle  provides  for  a 
positive  driving  of  the  arbors. 

An  example  of  one  of  the  practical  applications  of  prin- 
ciples which  influence  the  efficiency  of  production  referred  to 


Sectional  View  of  Ohio  Tilted  Rotary  Milling  Machine 


shaft  is  splined  at  the  upper  end,  and  pemiits  the  pulley  shaft 
and  first  intermediate  shaft  to  trunnion,  to  allow  reciproca- 
tion of  the  ram.  Ball  bearings  are  used  wherever  practicable 
throughout  the  driving  mechanism. 

The  spindle,  which  is  adjustable  vertically  by  means  of  a 
graduated  collar,  is  carried  in  a  sleeve,  on  the  upper  end  of 
which  is  attached  the  speed  box  casting.     The  lower  spindle 


Working  on  One  Job  While  Another  Is  Being  Set  Up 

in  the  introduction  to  this  description,  is  the  mounting  on  the 
upper  end  of  the  spindle  of  a  250-lb.  flywheel,  whose  mo- 
mentum prevents  chattering  of  the  cutters  as  well  as  eliminat- 
ing the  vibration  caused  by  the  lacklash  in  the  driving  gears, 
causing  the  cutter  to  move  smoothly  into  and  through  the 

The  ram  is  fed  radially  over  the  surface  of  the  table  by 
means  of  a  cam,  which  feeds  the  ram  forward  slowly  during 
the  cutting  operation  and  allows  it  to  drop  back  rapidly  at 
the  end  of  the  stroke.  The  relative  radial  travel  of  the  ram 
is  made  adjustable  by  means  of  a  slide  mounted  under  the 
ram;  this  slide  is  controlled  from  the  side  of  the  ram  by 
means  of  a  ball  crank  lever  and  is  clamped  by  means  of  a 

knurled  knob.  A  double  row 
ball  bearing  serves  as  a  cam 
roller. 

The  pulley  shaft  extends 
through  the  machine  and 
drives  the  feed  box  mechan- 
ism; the  operations  of  the  feed 
box  are  controlled  by  a  push 
rod  extending  along  the  side 
of  the  machine  to  within  reach, 
of  the  operator.  The  cam  shaft 
is  driven  by  a  worm  and  worm 
wheel  in  the  feed  box.  A  four- 
gear  feed  change  mechanism 
regulates  the  feed  of  the  table 
when  the  continuous  table  mo- 
tion is  used  or  the  rate  of  revo- 
lution of  the  cam  when  the  in- 
dexing mechanism  is  used. 
The  cutting  feeds,  therefore, 
ratio  of  these  change  gears, 
be  omitted  for  a  machine 
feeding     table     is     de- 


arc     established     by     the 
The    index    mechanism    may 

on  which  only  the  continuous  teedmg  table  is 
sired,  or  the  indexing  mechanism  may  be  added  to  a  contin- 
uous feeding  machine  at  any  time.  It  should  be  noted  that 
the  feed  change  gears  regulate  the  rate  of  travel  of  the  ram 
and  the  throw  of  the  cam  regulates  the  length  of  travel  of  the 
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ram.  A  crank  operated  sliaft  is  provided  so  that  tlie  feed 
mechanism  may  be  operated  by  hand  when  setting  up  or  try- 
ing out  a  job.  A  lever  is  also  provided  for  tripping  the  in- 
dex mechanism. 

Lubrication  is  provided  for  by  a  pump  of  35  gallons  per 
minute  capacity,  attached  to  the  side  of  the  machine  and 
driven  by  a  belt  from  the  pulley  shaft.  The  lubricant  is 
raised  under  pressure  to  a  distance  above  the  machine  and 
expanded  in  a  large  pipe  before  it  falls  on  the  cutter  and 


work;  it  drains  from  the  chips  which  are  deposited  in  a 
pocket  jirovided  in  the  base  at  the  low  end  of  the  table,  into 
a  60  gallon  reservoir  in  the  base.  A  large  central  distribu- 
tion oiler  on  the  speed  box  provides  for  speed  box  and  spindle 
requirements  and  a  similar  oiler  lubricates  the  pulley  shaft. 
A  central  oiling  point  located  at  the  top  of  the  ram  provides 
distribution  to  tlie  ram  slide  and  similar  provisions  are  made 
for  feed  l)ox  mechanism  and  for  the  table  bearings.  Ample 
provision  is  therefore  made  for  the  luljrication  of  all  parts. 


THE  INTERNAL  GRINDER  IN  THE  LOCOMOTIVE  SHOP 


THOSE    who    have    benefitted    by    their    recognition    of 
the  cylindrical  grinder's  place  in  the  locomotive  shop 
for   finishing   piston   and   valve   rods,   and   crosshead 
and  other  pins  will  be  interested  in  the  internal  grinding 
machine  shown  in  the  illustrations. 

In  repairing  valve  motion  levers,  parallel  rods  and  va- 
rious other  similar  parts,  where  the  holes  in  the  rods  or  in 
the  bushings  are  worn  oblong  or  rough,  or  the  holes  in  the 
levers  have  become  distorted,  the  use  of  this  type  of 
grinder  will  commend  itself;  these  holes  can  be  ground  true 
and  thus  avoid  the  necessity  for  renewing  the  bushings  or 
reaming  the  lever.  Reaming  would  in  seme  cases  be  the 
ciuicker  operation,  but  it  would  not  produce  as  true  a  hole 
and  tt-ould  result  in  enlarging  the  hole  more  than  by  grind- 
ing. On  parts  which  have  been  warped  in  casehardening  it 
is  much  easier  to  true  the  holes  by  grinding  than  by  any 
other  method. 

Tlicn,  tro,  this  macliino  may  Ix'  used  to  good  advantage  on 


this  be  the  case,  grinding  will  generally  be  the  more  economi- 
cal when  considering  the  life  of  the  cylinders. 

The  article  to  be  ground  is  secured  to  the  table,  which 
may  be  adjusted  so  that  the  work  will  be  brought  in  line 
with  the  grinding  wheel  spindle.  The  illustrations  show  a 
No.    60    internal    grinding   machine   manufactured    by    the 


Trueing   I'p   tlij   Bu^liin;;   Fit  in   a  Side  Rod 

various  air  brake  parts,  including  triple  valves.  The  valve 
chambers  in  the  top  heads  of  air  compressors  when  worn, 
may  also  be  refinished  on  it.  Steam  and  air  cylinders  may 
be  refinished  when  worn  or  cut.  To  refinish  a  very  badly 
worn  cylinder  may  reciuire  more  time  than  on  a  boring 
machine,  on  account  of  the  large  amount  of  metal  to  be 
removed  in  order  to  true  up  the  entire  surface,  but  even  if 


Heald  No.  60  Cylinder  Grinder 

Heald  Machine  Company,  Worcester,  Mass.  This  company 
expects  to  exhibit  a  machine  of  this  type  at  the  June 
mechanical  conventions  at  Atlantic  City. 

Notable  features  of  the  machine  are  a  large  crosswise  ad- 
justment of  the  work,  large  vertical  adjustment  of  the  knee, 
multiple  speeds  for  the  rotation  of  the  head,  quick  change 
gear  bo.xes  for  speeds  and  feeds,  and  micrometer  readings 
throughout. 

The  i)roportions  of  this  grinder,  which  occupies  38  in.  by 
90  in.  of  floor  space  and  is  driven  In'  a  3-hp.,  1,200  r.p.m 
motor,  are  well  conveyed  by  the  general  photograph;  another 
photograph  illustrates  the  grinder  performing  a  characteristic 
railroad  shop  operation  in  the  grinding  of  an  elongated 
bushing  fitted  in  a  locomotive  side  rod.  The  main  table  is  13 
in.  wide  by  52  in.  long,  with  a  finished  top  10  in.  wide  by 
24  in.  long,  and  has  two  T-slots  and  alining  grooves.  The 
cross  slide  table  is  18  in.  wide  by  36  in.  long,  provided  with 
a  finished  top  14  in.  wide  by  28  in.  long,  with  two  T-.slots. 
The  vertical  adjustment  of  the  knee  is  3'/2  in.  Micrometer 
dials  are  furnished  for  horizontal  and  vertical  adjustments. 
Spindles  regularly  furnished  with  the  machine  will  grind 
holes  of  three  or  more  inches  in  diameter  l)y  15  in.  long;  the 
standard  grinding  wheels  used  are  i'/z  in.  and  4  in.  in 
diameter  by  f^-in.  face,  and  are  rated  from  4,400  to  5,800 
surface  ft.  per  minute.  The  maximum  distance  of  the 
finished  pad  on  the  cross  slide  table  below  the  center  of  the 
grinding  circle  is  1]/i  in.;  to  the  main  table,  12  in.;  the 
minimum  distance  is  4  in.  and  8jX  in.,  respectively. 
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A  POWER  BENCH  DRILL  FOR  ACCURATE  WORK 


THE  10-in.  power  bench  drill  shown  in  the  photograph 
is  rather  small  for  use  in  a  railroad  shop  and  yet  there 
are  places  in  the  tool  room  or  in  other  departments 
where  it  is  desirable  to  have  a  machine  of  this  kind  for  small 
and  accurate  work.  The  frame,  excluding  the  base,  is  in 
one  piece,  simplifying  the  construction,  and  helping  to  keep 
the  shafts  and  gears  in  perfect  alignment.  The  machine  will 
drill  holes  quickly  and  accurately  up  to  9/16  in.  in  diameter 
and  to  the  center  of  a  10-in  circle.  The  height  over  all  is 
only  33y2  in.  and  the  machine  weighs  110  lb. 

The  spindle  is  ^  in.  in  diameter  in  the  sleeve  and  has 
a  travel  of  3  in.;  the  column  is  2^/2  in.  in  diameter;  and 
the  table  measures  7  in.  by  8  in.  The  greatest  distance  be- 
tween the  base  and  the  spindle  is  16  in.,  while  the  greatest 
distance  between  the  table  and  the  spindle  is  9^4  in-  The 
work  table  is  adjustable  up  or  down  on  the  column  or  may 
be  pushed  to  one  side,  thus  allowing  the  base  to  be  used 
as  the  taljle.  The  base  is  accurately  planed  and  has  coun- 
tersunk bolts. 

As  may  be  seen,  the  upper  cone  pulley  is  supported  be- 
tween the  bearings  instead  of  being  overhung,  thus  tending 
to  balance  the  machine  and  relieve  the  frame  from  unde- 
sirable stresses.  The  countershaft  is  supplied  with  tight  and 
loose  pulleys  and  a  belt  shifter.  The  feed  lever  and  spindle 
are  held  in  position  when  idle  by  means  ox-&  friction  spring, 
thus  preventing  the  spindle  from  slipping  down  on  to  the 
work  or  the  table.  These  drills  are  made  by  the  Buffalo 
Forge  Company,  Buffalo,  N.  Y. 
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10-Inch  Power  Bench  Drill 


A  NOTABLE  ADVANCE  IN  GRINDING 


THE  guide  bar  grinder  illustrated  herewith  is  noteworthy 
because  of  two  significant  steps  forward  in  the  de- 
velopment of  large  surface  grinders.  The  basic 
improvement — a  radical  departure — is  the  grinding  wheel 
whose  chief  characteristic  is  in  its  sectional  or  built-up  con- 
struction. The  origin  of  the  design  of  this  wheel  emanated 
from  an  analysis  of  what  happens  between  the  wheel  and 
the  work,  and  practice  is  bearing  out  the  value  of  the  theory 
of  a  special  provision  for  the  regular  and  constant  elimina- 
tion of  grindings  and  loose  grit  from  the  face  of  the  wheel, 
which  is  achieved  by  the  clearance  between  the  blocks. 

It  will  be  seen  that  16  blocks  of  the  required  abrasive 
material  are  inserted  between  the  inner  and  outer  flanges 
on  the  face  of  a  carrying  disk  or  chuck  and  are  held  in  place 
through  the  adjustable  pressure  of  wedges  set  in  at  the 
bases  of  the  blocks  and  controlled  by  set  screws  and  lock 
nuts  through  the  inner  flange,  the  combination  forming  a 
grinding  wheel  which  is  32  in.  in  diameter. 

The  sectional  view  gives  a  clear  idea  of  the  manner  in 
which  the  grinder  blocks  are  controlled  for  lateral  adjust- 
ment and  shows  the  adjusting  screws  retained  b)'  collars 
at  the  back  of  the  carrying  disk,  and  screwed  through  the 
plates  into  which  the  grinding  blocks  are  securely  dove- 
tailed. It  will  be  noticed  that  sufficient  adjustment  has 
been  provided  to  allow  for  practically  the  entire  wear  of 
the  blocks.  It  is  claimed  that  the  sectional  wheel  will  not 
"gum  up,"  because  it  throws  off  through  the  grooves  be- 
tween the  blocks  the  refuse  from  the  wheel  and  the  metal, 
which  otherwise  lieing  unrelieved,  imbeds  itself  in  the  face 
of  the  W'heel,  gumming  it  up,  making  necessary  frequent  re- 
dressing. Due  to  this  chip  relieving  feature,  it  is  stated 
tliat  continuous  fast  and  heavy  grinding  may  be  done  with 
a  sectional  wheel  of  4-in.  width  of  face,  where  the  limit 
of  face  for  a  solid  wheel  is  usually  1 1^  in. 


The  grinding  machine  is  heavy  and  rigid.  The  main 
bed  is  of  cabinet  base  construction  and  supports  a  three 
T-slot  carriage  that  travels  back  and  forth  on  a  flat  track 
in  front  of  the  grinding  wheel  properly  gibbed  to  take  up 
wear. 

Firmly  bolted  to  this  bed  at  the  rear,  midway  between 
the  ends,  is  a  .short  back  extension  bed  at  right  angles  to 


Showing   Construclion   of   Sectional   or   Buill-Up   Grinding   Wheel 

the  main  bed,  w-ith  wide  flat  tracks  on  which  a  carriage  is 
mounted,  suitably  gibbed,  and  arranged  with  a  screw  ex- 
tending through  the  main  bed,  operated  from  the  front  side 
of  the  machine  by  a  handwheel  or  b)-  automatic  feed,  or  by 
hand  from  the  back  of  the  machine,  to  bring  the  grinding 
wheel  uj)  to  the  work.     On  top  of  the  carriage  is  a  turret, 
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pivoted  at  the  center  for  grinding  flat  faces  or  by  sniveling 
around  to  grind  slight  concaves  as  desired.  The  grinding 
wheel  spindle  is  mounted  on  this  turret  and  is  5J-2  in.  in 
diameter,  running  in  ball  bearings  both  radial  and  end 
thrust,  with  adjustable  take-ups  for  end  wear,  either  forward 


Rear  View   Showing   Application   of   Motor   and   Arrangement   of 
Gearing 

or  backward.     The  spindle  is  driven  by  means  of  a  large 
spur  gear  which  meshes  into  a  wide  faced  fiber  pinion  on 
the  shaft  of  the  25  H.P.  motor  mounted  upon  the  turret. 
The    second    important    feature    in    the    machine    is    the 


partly  uncovered  in  one  of  the  photographs.  The  desired 
speed  is  obtained  by  adjusting  the  speed  control  hand  lever, 
shown  at  the  right  in  the  front  view  of  the  machine,  in  its 
proper  position  as  indicated  on  the  dial  behind  it.  The 
lever  is  locked  when  in  position  for  any  desired  carriage 
travel  speed.  The  hand  lever  at  the  left  in  front  of  the 
machine  is  a  carriage  control  and  is  locked  in  both  working 
and  neutral  positions.  There  is  a  corresponding  lever  at 
the  back  of  the  machine  for  the  convenience  of  the  operator. 
The  large  hand  wheel  is  for  moving  the  carriage  back  and 
forth  in  adjustment  to  the  work. 

The  dogs  on  the  front  side  of  the  table  may  be  adjusted 
for  any  length  of  travel  up  to  the  capacity  of  the  machine. 
A  centrifugal  pump  for  supplying  water  to  the  grinding 
wheel  is  furnished  with  each  machine.  The  front  part  of 
the  back  extension  to  which  the  pump  is  connected  has  a 
closed  bottom,  forming  a  reservoir.  Drip  pans  on  the  back 
of  the  machine  carry  the  water  to  the  reservoir,  thus  using  it 
uvcr  and  over. 

At  the  right  and  rear  of  the  back  extension  are  gear  boxes 
with  removable  lids,  allowing  easy  access  to  the  working 
parts  for  oiling  and  making  adjustments.  One  of  the  gears 
in  the  train  of  backgearing  is  a  friction  gear,  arranged  to 
slip  under  excessive  load  in  case  anything  should  get  caught. 

This  machine,  which  should  find  many  uses  in  railroad 
shops,  particularly  on  the  grinding  of  guides,  is  made  in 
four  lengths,  66  in.,  86  in.,  110  in.,  and  140  in.,  and  ranges 
in  weight  from  12,330  lb.  to  18,250  lb. 

This  sectional  wheel  guide  bar  grinder  is  manufactured 
by  the  Bridgeport  Safety  Emery  Wheel  Company,  Bridge- 
port,  Conn.,   who  manufacture  a  general  line  of  grinding 


View  of  Surface  Grinder  From  Operating  Side 

multiple  speed  working  table  or  carriage.     For  convenience  machines  of  all  types  and  sizes,  the  pioneer  among  which 

in  showing  the  location  of  change  speed  gears,  which  pro-  was   one  of  the   first   grinding  wheels  regularly  manufac- 

vide  a  carriage  speed   of  3,  6,  9   and   12   ft.   per  minute,  tured  and  sold  under  a  safety  slogan  based  upon  the  rigidity 

respectively,   the   extension   bed    in    which    they    operate   is  of  its  wheel  guards. 
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A    KEROSENE   TORCH   FOR    PREHEATING 


A  KEROSENE  preheating  torch  has  been  perfected  by 
Smith's  Inventions,  Inc.,  Minneapolis,  Minn.,  which 
uses  compressed  air  at  about  40  lb.  pressure,  but  re- 
quires no  pressure  on  the  kerosene.  The  compressed  air  in 
passing  through  the  valve  draws  the  kerosene  with  it  and 
converts  it  into  a  vapor.  This  vapor,  as  it  passes  from  the 
torch  or  nozzle,  may  be  lighted  instantly  with  a  match  with- 
out heating  the  nozzle.  The  flow  of  the  kerosene  is  controlled 
by  a  separate  valve  and  the  torch  flame  may  be  made  to  vary 
from  6  in.  to  4  ft.  in  length. 

The  nozzle  shown  in  the  illustration  may  be  replaced  by  an 
elbow  or  other  casting,  thus  deflecting  the  flame  at  a  right 
ajigle  or  any  other  direction.  The  kerosene  is  drawn  into 
the  torch  by  simply  dropping  the  end  of  the  tube  into  a  barrel 
or  tank  of  kerosene. 

The  nozzle  may  be  screwed  off,  in  which  case  the  torch 
may  be  used  to  spray  the  kerosene  in  cleaning  motors,  trans- 
mission cases,  differentials,  and  for  various  other  purposes. 
The  adjustable  stand  is  of  simple  and  substantial  construc- 
tion and  will  be  found  specially  convenient  for  many  classes 
of  work. 


Kerosene  Preheating  Torch  and  Stand 


TWENTY-SIX  INCH  ADJUSTABLE  HEAD  GANG  DRILL 


THE  Barnes  Drill  Company,  Rockford,  111.,  has  designed 
a  26-in.  gang  drill  to  permit  a  lateral  adjustment  of 
the  spindles.  In  other  respects  the  machine  is  sim- 
ilar to  its  standard  line  of  all-geared  gang  drills.  The 
spindle  at  the  end  of  the  machine  nearest  the  driving  pulley 
is  fixed,  but  the  three  other  heads  may  be  adjusted  laterally 
by  means  of  rack  and  pinion.  This  provides  a  range  in 
centers  varying  from  18  in.  to  96 
in.  Each  spindle  will  drill  to  the 
center  of  26  in.  and  has  a  vertical 
travel  of  14  in.  The  table,  itself, 
has  a  vertical  movement  of  I41/2 
in.,  while  the  sliding  heads  have  a 
vertical  adjustment  of  23  in.  The 
greatest  distance  from  the  top  of 
the  table  to  the  floor  is  36J^  in., 
and  the  greatest  distance  from  the 
spindle  to  the  table  is  37J/>  in. 
The  table  has  a  plain  surface  of 
19  in.  by  120  in.,  and  the  machine 
occupies  a  floor  space  of  51  in.  by 
138  in. 

There  are  eight  changes  of 
geared  speeds  and  eight  changes  of 
geared  feeds  on  each  spindle.  The 
spindles  operate  independently  of 
each  other  and  all  of  the  adjust- 
ments may  be  made  by  the  op- 
erator from  the  front  of  the 
machine.  The  heads  and  spindles 
are  counterbalanced,  the  weights 
being  suspended  by  the  roller  bear- 
ing sheave  wheels.  The  heads  are 
gibbed  to  the  column  faces  and 
may  be  securely  held  at  any  point 
by  quick-acting  screw  clamps. 
Each  head  may  be  readily  raised 
and  lowered  by  means  of  a  rack 

and  pinion.  An  adjustable  stop  is  provided  which  may  be 
clamped  on  the  column  face  in  order  that  the  sliding  head 
may   be   brought   back   quickly   to   e.xactly   the   same   place 


each  time  the  head  is  raised,  a  most  desirable  feature. 
A  hand  lever  reverse  is  ordinarily  provided  but  if  desired 
an  automatic  reversing  mechanism  may  be  furnished.  This 
is  desirable  for  depth  tapping;  the  trip  may  be  set  so  that 
the  instant  the  tap  reaches  the  required  depth  the  spindle 
will  automatically  reverse,  backing  out  at  an  increased  speed. 
The  shifting  lever  may  be  so  set  that  when  tripped  auto- 


Gang  Drill  With  Spindles  Having  Lateral  Adju^tnlen^ 


matically  or  by  hand,  it  will  return  to  the  neutral  position, 
thus  stopping  the  spindle  instantly,  instead  of  reversing  it. 
The  machine  has  a  net  weight  of  9,700  lb. 
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UNIVERSAL  ELLIPTIC  SPRING  FORMING  MACHINE 


UNTIL  recent  years,  very  little  attention  was  given  to 
the  design  of  spring  machinery  for  use  in  railroad  re- 
pair shops.  The  greater  part  of  the  equipment  in 
many  shops  was  home-made  and  such  machines  as  were 
available  on  the  market  were  not  designed  from  the  view- 
point of  operating  the  spring  repair  department  as  a  unit. 
Joseph  T.  R)erson  Sj  Son,  Chicago,  undertook  the  problem 
of  developing  a  line  of  spring  machinery  specially  adapted 
for  railroad  shops  and  with  the  idea  of  simplifying  and  co- 
ordinating all  of  the  operations  to  as  great  an  extent  as 
practicable. 

The  latest   addition   to  this   line   of   spring  machines   is 
shown  in  the  illustrations  and  is  known  as  the  Rverson  uni- 


Elliptic  Spring  Forming  Machine 

versal  elliptic  spring  forming  machine.  It  is  made  in  four 
sizes  and  will  form  elliptic  spring  leaves  of  any  size  and 
curvature  used  in  ordinary  practice;  it  requires  but  one 
operator.  This  work  in  many  railroad  shops  is  now  largely 
done  by  hand  and  the  possibilities  of  the  new  machine  in 
turning  out  more  accurate  and  more  unifonii  work  at  a  con- 
siderably reduced  cost  are  great.  The  hot  spring  leaf  is 
formed  upon  a  cold  one  against  which  it  is  to  mate,  thus 
giving  it  accurate  camber  and  fit.     A  second  heat  for  tem- 


jjering  is  unnecessary  as  the  leaf  may  be  quickly  passed 
from  the  machine  to  the  tempering  bath.  The  machine, 
when  properly  operated,  will  form  leaves  free  from  twisting 
or  warping  and  will  straighten  out  any  twist  that  may  he 
[iresent  in  the  original  bar. 

One  road  which  has  installed  a  machine  of  this  tyjie  was 
asked  by  the  Railway  Mechanical  Engineer  as  to  the  results 
which  had  been  obtained.     Extracts  from  the  report  follow: 

"Springs  made  by  this  method  give  more  than  triple  the 
lengtli  of  service  compared  with  springs  constructed  Ijy  pre- 
vious methods  used  in  our  shops.  This  means  more  con- 
tinuous service  from  the  locomotives  so  equipped  because  of 
less  frequent  spring  renewals,  less  wear  and  deterioration 
to  the  locomotive  because  of  the  use  of  better  springs,  and  a 
saving  of  wear  to  the  track.  All  of  this  is  reflected  in  in- 
creased mileage  of  the  locomotives.  The  improvement  is 
presumably  due  to  the  fact  that  the  leaves  are  made  more 
rapidly,  at  lower  temperatures,  permitting  them  to  go  to  the 
spring  baths  at  more  uniform  temperatures,  and  that  the 
plates  are  fitted  together  more  accurately  so  that  each  does  its 
proper  proportion  of  the  work. 

"The  springs  are  not  going  back  to  the  spring  shop  for 
repairs  as  frequently  as  they  did  formerly;  for  instance,  a 
tye  of  spring  used  on  a  heavy  Pacific  locomotive  was  given 
careful  study.  An  average  of  38  of  these  springs  were  being 
made  each  month  before  the  introduction  of  the  spring  form- 
ing machine.  After  the  machine  was  introduced,  the  rate 
of  manufacture  of  these  springs  dropped  until  it  finally 
reached  four  per  month,  indicating  conclusively  the  greater 
length  of  life  due  to  the  new  method.  It  does  not  overstate 
the  fact  to  say  that  springs  made  by  this  method  have  an  in- 
creased life  three  times  that  of  springs  made  by  the  best 
methods  previously  used." 

The  machines  range  in  weight  from  3,250  lb.  for  the 
.smallest  size  to  4,000  lb.  for  the  largest  one.  A  special 
foundation  is  not  necessary  with  this  comparatively  light 
weight,  particularly  since  the  machines  are  free  from  vibra- 
tion in  operation.  What  is  known  as  the  crosshead  former 
is  operated  Ijack  and  forth  on  the  table  by  means  of  com- 
pressed air  or  hydraulic  power  through  the  cylinder  attached 
underneath  the  table.  Tlie  plunger  is  connected  to  the  lower 
end  of  a  vertical  slide  lever,  the  upper  end  of  which  is  at- 
tached to  the  crosshead  former.  This  provides  for  a  max- 
imum stroke  of  the  former  of  lOJ^  in.    The  three-way  valve, 


Rear   View   of   Elliptic   Spring   Forming    Machine 
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which  controls  the  operation,  is  conveniently  located  for  the 
operator. 

There  are  three  projections  on  the  inner  side  of  the  cross- 
head  former;  the  two  outer  ones  are  adjustable  lengthwise 
to  suit  the  length  of  the  spring  leaf  and  the  central  one  may 
be  adjusted  crosswise  with  the  table  to  suit  the  curvature  of 
the  leaf.  The  adjustments  to  suit  the  different  leaves  may 
be  made  quickly  by  means  of  a  hand  wheel. 

In  actual  operation  the  cold  leaf,  against  which  the  new 
one  is  to  be  formed,  is  placed  next  to  the  crosshead  former 
and  the  hot  leaf  is  placed  just  inside  of  it,  the  leaves  being 
centered  by  nibs.  When  pressure  is  applied,  the  crosshead 
former  forces  the  hot  leaf  against  a  metal  chain  forming 
band  which  rests  on  edge  on  the  table  top  and  is  securely 
held  in  position  by  a  double  set  of  springs  which  furnish 
the  necessary  resistance  to  forming  the  spring  plates.  Di- 
rectly back  of  the  chain  forming  band  is  a  set  of  what  are 
designated  as  "laterally  adjustable  lengthening  anvils." 
These  anvils  or  formers  may  be  adjusted  lengthwise  with 
the  table  by  means  of  hand  wheels  at  each  end  of  the  ma- 


chine and  provide  means  for  lengthening  or  shortening  the 
effective  length  of  the  metal  chain  to  accommodate  any  length 
of  spring  plate  and  to  fomi  perfect  contact  at  each  end  of 
the  plate.     They  are  quite  clearly  shown  in  the  rear  view. 

After  the  newly  formed  leaf  has  been  dipped  in  the  tem- 
])ering  bath  and  cooled,  it  is  used  as  the  cold  plate  for  form- 
ing the  next  leaf,  this  being  done  successively  until  a  full  set 
of  leaves  is  built  up,  after  which  they  are  assembled  and 
Landed.  To  provide  the  necessary  camber  for  the  hot  leaf, 
the  adjustable  dies  on  the  crosshead  former  are  set  to  spring 
the  cold  template  the  desired  amount,  thus  causing  the  radius 
of  curvature  of  the  new  leaf  to  be  reduced  sufficiently  to 
provide  the  desired  camber. 

The  four  sizes  of  machines  differ  principally  as  to  the 
length  of  the  table,  this  being  such  as  to  provide  capacities 
for  four  sizes  of  spring  leaves  as  follows:  ^  in.  x  7  in.  x 
60  in.,  5^  in.  X  7  in.  x  72  in.,  J^  in.  x  7  in.  x  84  in.,  and 
^  in.  X  7  in.  x  96  in.  The  floor  space  required  varies  from 
4  ft.  X  9  ft.  6  in  for  the  smallest  size  to  4  ft.  x  12  ft.  6  in. 
for  the  largest  one. 


CONVERTIBLE  HEAVY  ENGINE  AND  TURRET  LATHE 


CIRCUMSTANCES  frequently  arise  in  railroad  shops 
where  a  heavy  production  turret  lathe  is  called  upon 
to  perform  somewhat  spasmodically.  It  may  stand 
idle  for  a  period  during  which  an  expected  order  for  100 
or  1,000  pieces,  all  of  one  kind,  is  not  forthcoming,  thus 
putting  the  "quantity  producer"  on  a  more  or  less  non-divi- 
dend paying  basis  in  proportion  to  the  time  it  may  actually 
be  inoperative. 

A  suggested  reliever  of  situations  of  this  kind  is  offered 


These  lathes  are  all  constructed  to  permit  the  addition  of 
a  taper  attachment  which  is  mounted  on  the  carriage 
and  has  a  long  bearing  on  the  lower  side,  insuring  accuracy. 
Graduated  on  one  end  in  degrees  and  on  the  opposite  end 
in  inches,  this  accessory  will  accommodate  work  up  to  12 
in.  long  in  one  setting  and  turn  up  to  10  deg.  and  4-in. 
tapers  per  foot.  This  lathe  is  the  product  of  the  Cincinnati 
Lathe  &  Tool  Company,  Oakley,  Cincinnati,  Ohio,  atid 
is  made  in  sizes  from  16  in.  to  28  in,,  inclusive,  in  either 


Cin.-iniiati    Standard    Engine   Lathe   With   Quick-Acting   Hexagonal   Turret. 


in  the  design  and  construction  of  the  severe  duty  engine 
lathe  shown  in  the  illustration,  which  provides  all  of  the 
advantages  of  a  heavy  all-round  engine  lathe  and  at  the  same 
time  can  be  quickly  rigged  up  for  quantity  production  liy 
the  attachment  of  a  quick-acting  hexagonal  turret  on  the 
lathe  bed  and  a  turret  tool  holder  on  the  cross  slide. 


cone  type  belt  drive,  or  geared  head  for  belt  or  motor  drive, 
with  2-ft.  variations  in  length  of  bed  from  6  ft.  to  20  ft. 

The  he;idstock  is  made  in  three  styles — four-step  cone, 
single  back  gear;  wide  three-step  cone,  double  back  gears; 
and  double  friction  back  gears.  The  spindle,  of  high  carbon 
forged  steel,  has  a  collar  at  the  nose  end  supplying  a  stiff 
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bearing  when  chucks  and  plates  are  attached.  The  thrust 
bearing  at  the  rear  end  of  the  spindle  provides  a  hardened 
tool  steel  collar  for  adjusting  the  wear;  the  end  thrust  is 
taken   against  the  front  end  of  the  rear  box. 

The  apron  is  of  box  tx-pe  construction,  giving  a  double 
support  to  all  shafts  and  studs  mounted  in  it,  and  providing 
for  accuracy  as  well  as  long  life  of  all  the  working  parts. 
The  rack  pinion  is  made  of  steel,  well  supported  close 
to  the  rack  on  the  bed,  and  motion  to  it  is  transmitted  by 
compound  gearing.  Longitudinal  and  cross  friction  feeds 
can  be  started,  stopped  or  reversed  while  the  lathe  is  run- 
ning, but  cannot  be  engaged  when  cutting  screws.  A  thread 
chasing  dial  is  provided,  which  permits  the  half  nuts  to 
be  opened,  the  carriage  to  be  run  back  by  hand  and  the 
thread  to  be  caught  or  picked  up  at  any  point  without 
rc\-ersing  the  lathe,  so  that  a  backing  belt  is  unnecessan-. 
The   machine   is   also  provided   with   an   automatic   stop. 


The  reverse  plate  for  cutting  right  and  left  hand  threads 
is  on  tlie  outside  of  the  headstock  and  is  used  only  for  re- 
versing the  lead  screw  when  cutting  threads  and  not  for 
reversing  the  feed.  These  machines  have  feed  reverse  in 
the  apron.  A  device  with  a  quadrant  permits  a  combination 
of  extra  or  metric  pitches  with  U.  S.  standard  lead  screw,  or 
vice  versa,  besides  tliose  obtained  in  the  gear  box. 

The  screw  cutting  and  feed  mechanism  is  characterized 
by  its  simplicity,  compactness,  ease  of  manipulation  and 
strength.  Changes  from  one  standard  thread  to  another 
can  be  made  at  once  without  duplicating  or  removing  a 
gear,  by  simply  operating  two  levers  conveniently  placed  a 
few  inches  apart.  The  index  plates  are  so  placed  on  the 
box  that  the  operator  will  know  at  a  glance  the  correct  setting 
for  any  thread  or  feed. 

The  tailstock  is  of  the  offset  type,  which  allows  a  com- 
pound rest  to  be  set  in  a  plane  parallel  with  the  bed. 


TWENTY-INCH  AUTOMATIC  TURRET  LATHE 


NOT  a  few  railroads  now  have  manufacturing  depart- 
ments in  their  larger  shops  for  quantity  production  of 
small  standard  parts.     The  automatic  turret  lathe  oc- 
cupies a  prominent  place  in  such  departments. 

The  20-in.  automatic  turret  lathe  shown  in  the  illustra- 
tions has  been  designed  to  lie  convenient  in  adjustment,  rigid 
and  powerful  in  use,  and  all  of  its  motions  and  operations 
are  automatic  except  the  insertion  and  removal  of  the  work; 
even  the  automatic  removal  of  work  may  be  accomplished 
on  some  pieces  if  an  air  chuck  is  used.     It  has  turret  feeds 


him  against  the  r  -.chine.  The  lathe  has  an  over-all  length 
of  practically  12  .1.,  with  a  maximum  distance  from  chuck 
to  turret  of  4S  i<i.  It  is  built  for  either  belt  or  motor  drive 
by  the  Gisholt  Machine  Company,  Madison,  Wis. 

When  the  shape  of  the  w'ork  permits,  it  is  possible  to 
arrange  the  chuck  jaws  so  that,  after  the  piece  has  been  fin- 
ished on  one  side,  it  may  be  reversed  in  the  chuck  by  the 
operator  and  the  other  side  finished  with  tools  mounted  on 
the  remaining  faces  of  the  turret. 

Either  standard   18  in.  scroll  chucks,  or  air  chucks  may 


Fig.  1.     20-in.  Gisholt   Automatic  Turret   Lathe 


ranging  fro.ii  .003  in.  to  .ii3  in.  and  cross  slide  feeds  rang- 
ing from  .0015  in.  ;o  .166  in.  per  revolution  of  the  spindle. 
Safety  to  the  ope  ator  has  been  given  special  attention. 
The  gears  have  been  covered  and  all  revolving  parts  pro- 
tected. Dangerous  projecting  parts  have  been  elin.inated. 
and  the  turret  has  been  designed  to  turn  toward  the  front, 
instead  of  in  the  usual  way,  so  as  to  protect  the  operator 
and  avoid  the  danger  of  the  tools  catching  him  and  drawing 


be  used  with  these  machines.  When  an  air  chuck  is  used, 
the  pressure  is  automatically  controlled  by  a  valve  operated 
by  a  dial  below  the  pulley  shield,  so  that  in  taking  roughing 
cuts  a  maximum  air  pressure  of  about  80  lb.  or  90  lb.  is 
used,  but  when  taking  light  finishing  cuts,  this  pressure  is 
reduced  to  20  lb.  or  30  lb.,  to  relieve  the  strain  and  prevent 
distortion  of  the  part  that  is  being  finished.  The  dial  men- 
tioned above  also  automaticallv  controls  the  electric  signal, 
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which  notifies  the  operator  when  the  piece  is  completed.  The 
air  cylinder  is  operated  in  either  direction,  by  a  lever  con- 
veniently located,  and  is  adapted  for  either  internal  or 
external  chucking,  without  any  adjustment  of  cylinder  or 
chuck,  except  the  provision  of  proper  top  jaws  on  the  chuck 


shafts  for  headstock  and  turret-drum  levers,  as  well  as  the 
square  socket  holes,  of  uniform  size,  so  that  one  hand  crank 
can  be  used  for  convenience  in  setting  up  for  a  job. 

The  spindle  bearings  have  ring  oilers  and  all  fast  run- 
ning shafts  have  sight-feed  oilers.  There  are  four  changes 
of  spindle  speeds  running  in  geometric  progression.  AH 
spindle  speeds  are  obtained  through  friction  clutches  by  the 
ojjeration  of  two  levers,  automatically  controlled  by  blocks 
on  a  drum  underneath  the  headstock,  as  shown  in  Fig.  2. 
By  the  use  of  these  blocks,  with  the  assistance  of  the  pointers 


l'^ 


o^l  I 


Fig.   2.     Drum    Blocks   Wliich    Control    the   Spindle    Speeds 


Fig.  4.    Inside  of  Turret  Indexing  Mechanism 

and  speed   tables  shown,  the  shifting  levers  are  easily  set 
for  any  available  speed. 

Thirty-three  feeds  oljtained  by  change  gears  are  available 
for  feeding  the  cross  slide  in  or  out,  or  for  feeding  the  turret 
forward.  The  independent  trip  blocks  for  the  in  and  out 
cross  feed,  are  shown  on  the  dial  under  and  a  little  to  the 


cross  feed  screw,  lead  screw  and  the  like,  are  provided  with 
jaw  bases.  A  positive  spindle  fjrake  is  provided  for  the 
convenience  and  safety  of  the  operator  when  chucking. 

The  machine,  as  a  whole,  is  constructed  on  the  unit  prin- 
ciple.    The  main  driving  shaft  runs  from  end  to  end.     All 


Fig.  3. 


Drum  Blocks  Which  Control  the  Feeds  and  the  Traverse 
Movement  of  the  Turret  and   the   Cross  Slide 


Fi;;.  .'i.     Rear  View   Showinj;  Covers  R.-inoveil  from  Change  (icars 

left  of  chuck  in  Fig.  1.  Rapid  traverse  movement  in  either 
direction  for  the  cross  slide  and  turret  are  also  provided. 
The  feeds  provided  are  suitable  for  roughing,  finishing,  ream- 
ing and  facing.  Any  feed  is  available  for  tlie  tools°'on  any 
face  of  the  turret,  or  for  either  the  front  or  back  tool  block 
on  the  cross-slide  by  applying   the  proper  drum   blocks   on 
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the  drum  shown  in  Fig.  3.  These  drum  blocks  also  con- 
trol the  traverse  movement  of  the  turret  and  cross  slide. 

The  turret  has  independent  trip  blocks  for  each  face, 
which  strike  blocks  on  a  trip  table,  as  shown  in  Fig.  1.  This 
photograph  also  shows  the  convenient  position  of  the  hand- 
tripping  lever,  just  belo\v  the  trip  table. 

The  headstock  and  turret  drums  referred  to,  are  pro- 
vided with  ol  spaces,  making  30  changes  possible,  with  one 
space  for  starting.  When  all  the  spaces  are  not  to  be  used 
the  front  row  of  studs  on  the  outer  diameter  of  the  inde.x 
dial  rim  which  is  shown  near  the  lower  right-hand  corner 
of  Fig.  1  causes  the  drum  shaft  to  be  brought  rapidly  back 
to  zero,  or  the  starting  point,  for  the  chucking  of  the  next 
piece. 

The  rear  row  of  studs  on  the  outer  diameter  of  the  index 
dial  rim  is  used  to  set  the  timer  in  motion,  the  speed  of  which 
is  controlled  by  gears  interchangeable  with  the  feed  change 
gears.  These  change  gears  give  the  timer  a  speed  of  from 
2.9  to  6.4  revolutions  per  one  revolution  of  the  spindle. 
The  purpose  of  the  timer  is  to  give  a  "clean  up"  or  "dwell" 
period  for  any  feed  of  the  turret  or  cross  slide  for  any 
predetermined  nimiber  of  spindle  revolutions.  It  may  also 
be  used  for  stopping  any  feed  after  a  certain  number  of 
revolutions  of  the  spindle.  -After  completing  a  "dwell"  or 
"feed  period"  the  timer  automatically  trips  the  machine  for 


the  next  operation.  The  timer  dial  is  shown  in  Fig.  1  a 
little  above  and  to  the  left  of  the  index  dial. 

The  row  of  studs  on  the  side  of  the  index  dial  next  to 
the  bed  of  the  machine  is  used  for  setting  the  brake  on 
tlie  turret  lead  screw  during  a  "dwell"  or  "clean  up"  cut, 
thus  preventing  the  tool  from  being  forced  away  from  the 
work. 

A  desirable  feature,  to  which  attention  should  be  directed, 
is  the  easy  removal  of  the  "index  dial,"  "cross  feed  dial," 
and  the  "turret  stop  table,"  with  all  stops  assembled.  This 
feature  makes  the  "setting  up"  of  various  jobs  on  the  same 
machine  very  convenient  in  that  it  preser\'es  the  relative 
positions  of  all  the  stops  for  any  particular  job. 

The  inside  of  the  turret  indexing  mechanism  is  shown  in 
Fig.  4.  In  order  to  expose  the  indexing  and  locking 
mechanism  the  top  plate  is  shown  removed  and  placed  bot- 
tom side  up  to  the  right  of  the  turret.  From  this  it  will  be 
seen  that  the  turret  is  revolved  by  a  crank  movement,  a  roller 
on  the  end  of  the  crank  working  in  the  spaces  between  the 
blocks  which  are  doweled  and  screwed  to  the  bottom  of  the 
turret  as  shown. 

In  order  to  give  an  idea  of  the  placing  of  the  change 
gears  a  part  of  the  back  of  the  machine  is  shown  in  Fig.  5, 
with  the  gear  covers  removed.  The  gears  are  easily  slipped 
off  or  on  bv  hand. 


CUTTING  DOWN  THE  CHUCKING  TIME 


1\    keeping  with  the  stead)-  progress  in  the  use  of  the  in- 
dividual electric  motor  drive  for  machine  tools  in  rail- 
road shops,  the  acquisition  of  electrically  operated  acces- 
sories and  small  tools  is  receiving  much  consideration.     The 
large  magnetic  chuck   shown   in  the  photograph   is  offered 


as  a  suggestion  in  the  chucking  of  parts  for  face  grinding. 
The  face  of  the  chuck  is  18  in.  by  84  in.  and  is  shown  in 
operation  bolted  to  the  bed  of  a  heavy  duty  face  grinding 
machine  manufactured  by  the  Diamond  Machine  Company, 
Providence.  R.  I.    The  four  connecting  rods  are  being  ground 


(jfintling   Machine   Equipped   \sith   Magnetic   Chucli 


June,  1919 


RAILWAY     MECHANICAL     EXGINEER 


371 


from    the   rough    without    any    previous    machining.      The  of  tlie  work  the  links  will  not  Ije  held  by  a  smooth  surface, 

question    immediately   arises   as   to   how   the   work   is   held  The  answer  is  that  a  very  light  cut  is  taken  from  the  sur- 

magnetically  in  view  of  the  unevenness  consequent  to  the  faces  in  the  rough  and  then  the  links  are  turned  over  so  that 

rough   forging,   and   in   view   of  the   fact   that   at  the  start  the  fairly  smooth  surface  is  against  the  magnetic  face. 


REMARKABLE  DEVELOPMENT  OF  CAST  TOOL  STEEL 


THE  perfection  of  a  method  of  casting  all-but-f.nished 
machine  tools  devoid  of  blow  holes,  crystallization, 
or  strains,  providing  a  homogeneous  casting  through- 
out with  remarkable  metal  removing  ability,  seems  to  have 
been  successfully  achieved.  A  varied  collection  of  steel  tools 
and  tool  steel,  manufactured  under  the  Davidson  process  of 
casting  formed  tools,  will  be  e.xhibited  at  the  June  mechani- 


(  Left  I  Rough  Casting  of  Milling  Cutter.     I  Right  I  Finished  Cutter. 

cal  conventions  in  Atlantic  City  by  the  exclusive  distributor 
for  the  railroads  in  the  United  States,  Oscar  F.  Ostby  &  Co., 
Inc.,  New  York. 

The  story  of  the  development  of  the  process  by  Arthur  C. 
Davidson,  president  ot  the  Davidson  Tool  Manufacturing 
Corporation,  New  York,  who  has  had  a  wide  e.xperience  in 
the  production  and  heat  treatment  of  tools  for  different  pur- 
poses, is  a  romance  in  steel  making  interrupted  by  discour- 
agements, disappointments,  accidents  and  the  usual  setbacks 
incident  to  the  development  of  any  revolutionary  process. 

In  April,  1918,  Mr.  Davidson  had  no  works  of  his  own 
and  it  was  necessary  to  rent  a  furnace  which  had  at  one 
time  been  used  for  making  crucible  castings,  but  which  had 
been  out  of  use  for  some  months.  This  furnace  was  of  poor 
design  and  in  a  bad  state  of  repair,  but  it  was  thought  that  it 
would  serve  for  a  demonstration  heat.  Ten  100-lb.  crucibles 
were  accordingly  charged  and  put  into  the  furnace,  one  of 
which  was  charged  entirely  with  high  speed  steel  scrap, 
largely  that  resulting  from  previous  melts  made  by  -Mr. 
Davidson.  This  was  done  to  prove  whether  or  not  the  gates 
and  risers  resulting  from  the  casting  operation,  could  be 
worked  up  in  suljsequent  heats,  with  the  object  of  gaging  the 
value  of  the  process  if  these  had  to  Ije  thrown  away. 

The  furnace  worked  so  badly  that  the  heat  instead  of  com- 
ing out  in  si.x  hours,  as  it  should  have  done,  was  in  the  fur- 
nace about  ten  hours,  and  only  three  pots  became  hot  enough 
to  pour  at  all,  the  metal  even  from  these  being  entirelv  too 
dull  for  the  best  results.  .After  this  number  had  been  poured, 
the  cover  over  the  furnace  flue  collapsed  and  the  heat  had  to 
be  terminated.  The  conditions  surrounding  the  test  were 
therefore  in  even.-  way  unfavorable  and  disadvantageous. 
Nevertheless  a  number  of  milling  cutters,  countersinks  for 
ship  rivets,  and  forming  tools  were  cast,  some  of  the  best  of 
them  coming  from  the  pot  charged  entirely  with  scrap.  Two 
of  the  cutters  and  one  of  the  countersinks  were  taken  from 
the  works,  etched  with  private  identification  marks,  turned 
back  to  Mr.  Davidson  for  annealing,  machining,  hardening 
and  grinding  and  were  then  tested.      In  order  to  have  a  fair 


standard  of  comparison,  a  side  milling  cutter  of  one  of  the 
best  brands  of  high  speed  steel  was  bought  directly  from  the 
works.  The  tests  were  made  at  the  Quintard  Iron  Works, 
and  although  it  was  by  no  means  a  perfect  casting,  neverthe- 
less it  stood  up  favorably  against  the  stock  cutter  under  the 
most  extreme  test  that  could  be  given  it. 

A  Zyi-in.  by  yi-in.  side  milling  cutter  of  the  cast  steel 
was  then  put  in  the  machine  and  tested  at  gradually  increas- 
ing speeds  until  finally  the  limit  of  the  machine  was  reached. 
The  cutter  was  taking  a  depth  cut  similar  to  a  keyseat  in  a 
bar  of  steel  of  0.30  or  0.40  per  cent  carbon,  this  cut  being  the 
width  of  the  cutter  by  54  in.  deep.  On  the  final  test,  the 
cutter  was  run  at  a  speed  of  400  r.p.m.,  with  a  feed  of  7  in. 
per  minute.  This  is  a  linear  cutting  speed  of  about  250  ft. 
per  minute,  and,  as  stated,  was  the  limit  of  the  machine. 
The  cut  was  run  as  far  as  the  clamps  on  the  test  bar  would 
permit,  and  as  it  was  not  possible  to  test  the  cutter  any  more 
severely,  the  trial  was  stopped,  the  cutter  taken  out,  and  it 
showed  no  sign  of  the  gruelling  test. 

In  spite  of  the  fact  that  the  casting  conditions  were  bad, 
the  results  of  the  test  seemed  to  indicate  the  probability  that 
tools  coijld  be  produced  by  this  process  free  from  blow  holes 
and  sufficiently  true  to  form  to  be  finished  merely  by  grind- 
ing the  cutting  edges. 

The  structure  of  die  steel  appeared  to  be  so  good  and  the 
tests  were  so  satisfactory  that  Mr.  Davidson  was  advised  to 
proceed  with  the  commercial  development  of  the  process,  and 
accordingly  a  small  foundry-  was  obtained  in  Brooklyn, 
N.  v.,  a  crucible  furnace  built,  molding  machines,  and  ma- 
chine tools  for  finishing  or  partially  finishing  the  product 
installed,  and  production,  which  was  started  in  .August,  has 
proceeded  regularly  ever  since.  An  electric  furnace  has  since 
been  installed  for  melting  the  steel. 

For  convenience  of  comparison,  an  ordinan-  milling  cutter, 
just  as  it  comes  from  the  mold,  is  shown  in  the  illustration; 
adjoining  it  is  shown  the  same  cutter,  ground  and  finished 
and  ready  for  work.  It  will  be  noted  that  the  milling  cutters 
are  cast  with  a  projecting  lip  on  the  cutting  edges;  these  are 
finished  entirely  by  grinding  and  with  little  more  e.xpense 
than  the  grinding  of  a  machine  tool.  A  perfect  edge  is  ob- 
tained in  this  way  with  a  minimum  of  labor  and  lost  steel, 
while  the  possibility  of  local  defects  is  avoided. 

The  material  used  for  "killing"  the  steel  during  the  cast- 
ing process  is  a  secret;  it  may  be  said,  however,  that  the  re- 
sults are  striking  in  the  last  degree,  and  the  metal,  instead 
of  havmg  a  comparatively  sopey  pour,  is  thin  and  fluid,  more 
like  good  hot  cast  iron  than  like  steel.  As  a  result  the  de'a'ls 
of  small  cutters  are  cast  practically  perfect. 

It  IS  well  known  that  most  steel,  when  cast,  has  a  coarsely 
cr\-stalline  structure,  but  an  e.xamination  of  the  fresh  frac- 
tures of  Davidsonized  steel  shows  that  this  is  almost  wholly 
absent;  in  fact,  the  structure  of  this  steel,  as  cast,  looks  more 
like  that  of  forged  .steel  than  it  does  like  a  casting. 

Davidsonized  high  speed  steel  milling  cutters  have  ma- 
chined chrome  vanadium  D  type,  showing  scleroscopic  read- 
ing of  40  points  at  98  ft.  per  minute,  depth  of  cut  -'j  in.  and 
a  feed  of  6  in.  per  minute.  They  ran  continuallv  without 
grinding  for  six  hours,  after  which  it  was  onlv  necessar\-  to 
stone  up  the  edges,  after  which  thev  were  run  under  the  s'ame 
conditions  for  eight  hours.  The  teeth  then  required  .^rindin" 
of  .005  in.  off  the  diameter.  " 
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UTILITY  STEAM  OR  COMPRESSED  AIR  HAMMER 


WHAT  is  kBOwn  as  a  30-in.  Cincirmati  special  forge  op- 
erated either  with  compressed  air  or  steam,  has  been 
developed  by  the  Sullivan  ilachinery  Company, 
Chicago,  111.,  for  such  work  as  the  making  of  chisels, 
wrenches,  small  tools  of  all  kinds,  small  levers,  keys  and 
wedges,  etc.  It  may  also  be  used  for  welding  and  straight- 
ening rods  and  bolts,  or  for  the  sharpening  of  picks  and 
crowbars,  or  similar  jobs.  An  important  advantage  is  its 
rapidity  of  action  which  is  made  possible  by  the  use  of  an 
air  or  steam  thrown  valve;  a  maximum  speed  of  600  strokes 
per  minute  is  possible. 

The  guide  block  is  bolted  to  the  rigid  cast  iron  frame  and 
supports  a  small  vertical  engine,  as  shown  in  the  photograph. 
The  small  pin  which  is  shown  projecting  from  the  lower  end 
of  the  valve  chest  is  held  up,  when  tlie  machine  is  not  in  op- 
eration, by  the  levers  which  are  operated  by  the  foot  treadle. 
The  upper  part  of  the  pin  projects  into  the  valve  chest  and 
abuts  against  the  lower  end  of  a  floating  vah'e.  When  the 
treadle  is  depressed,  the  end  of  the  lever  drops  away  from  the 
pin  and  allows  it  to  fall  away  from  the  valve.  This  uncovers 
the  ports  and  the  valve  starts  operating,  and  the 
hammer  begins  to  strike.  A  single  blow  may  be  struck  or 
many  in  succession,  either  light  or  heaw,  at  the  will  of  the 
operator.  The  operation  of  the  valve  is  similar  to  that  of 
a  rock  drill  valve;  indeed,  the  hammer  part  of  the  machine 
is  a  Sullivan  FF-I2  rock  drill. 

Since  the  travel  of  the  foot  treadle  is  long  as  compared 
with  the  travel  of  the  valve,  the  operator  can  feel  out  the 
action  of  the  valve  and  closely  and  accurately  control  the 
action  of  the  hammer.  Because  of  tlie  rapidity  of  action, 
the  operations  may  be  performed  at  a  moderate  heat. 

The  distance  from  the  center  of  the  die  across  the  throat 
to  the  frame  is  15  in.  Work  may  be  done  upon  material 
up  to  2  in.  in  thickness.  The  hammer  cylinder  is  2?s  in. 
in  diameter  and  has  a  stroke  of  5^  in.  The  air  consump- 
tion at  90  lb.  per  sq.  in.  pressure,  is  93  cu.  ft.  per  minute. 
The  rebound  of  the  hammer  is  controlled  in  such  a  way 
that  some  of  the  air  or  steam  is  held  in  the  upper  end  of 
the  cylinder,  thus  cushioning  the  piston  on  the  return 
stroke,  or  rebound,  and  preventing  a  jar  or  jolt  to  the  ma- 
chine. 

The  weight  of  the  striking  parts  is  100  lb.,  including  52 
lb.  for  the  upper  guide,  21  Yz  lb.  for  the  upper  die  and  19  lb. 
for  the  weight  of  the  piston,  rings  and  springs.     The  ma- 


Power  Hammer  for  Small  Work 

chine  has  a  net  weight  of  1675  lb.,  a  height 
the  base  is  ZbYz  in.  wide  and  29  in.  deep, 
compressed  air  in  operating  the  hammer  has 
advantage  in  that  the  exhaust  air  may  be  ut 
chips,  scale  or  dirt  from  the  face  of  tlie  die. 


of  6  ft.  6  in.; 

The  use  of 

an  important 

ilized  to  blow 


AUTOMATIC  SCREW  CUTTING  DIE  HEAD 


ACCESSIBILITY  is  the  keynote  of  the  screw  cutting 
die  head  shown  in  the  photograph.  The  thread  chasers 
which  can  be  easily  and  quickly  removed  for  grind- 
ing or  changing,  are  supported  on  the  face  of  the  head.  The 
head  is  opened  automatically  b)'  retarding  the  forward  mo- 
tion of  the  carriage,  is  closed  by  hand,  and  is  locked  by  the 
operating  handle  which  contains  a  latch  having  a  tonguo 
milled  on  the  lower  end.  This  tongue  is  milled  off  center, 
thereby  permitting  of  roughing  and  finishing  cuts;  to  adjust 
the  head  for  either  merely  requires  a  half  turn  of  the  latch 
to  suitable  graduations. 

The  head  is  graduated  for  all  sizes  of  bolts  and  pipe,  both 
right  and  left  hand,  within  its  range.  It  is  adjusted  to  size 
by  means  of  an  adjusting  screw  which  engages  the  head  body. 
Since  the  operating,  adjusting  and  closing  rings  remain  in  a 
fixed  position  when  the  head  is  closed,  the  rotating  of  the 
head  body  within  these  rings  gives  the  diameters  within  the 
range  of  the  head.     To  set  the  head  for  left  hand  threading. 


Landis  Antomatic  Die  Head 
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the  screw  which  locks  the  latch  pin  is  removed  and  the 
latch  pin  is  rotated  to  the  left  hand  graduation;  the  locking 
screw  is  then  replaced  and  the  left  hand  holders  attached. 

This  head  which  is  applicable  to  practically  all  makes  of 
screw  machines  and  turret  lathes,  which  have  sufficient  space 


to  swing  heads  of  these  diameters,  has  been  recently  designed 
by  the  Landis  ^Machine  Company,  Inc.,  Waynesboro,  Pa., 
and  will  be  ordinarily  furnished  with  a  standard  shank. 
Special  shanks  may  be  furnished  provided  they  are  not  re- 
quired to  be  larger  than  the  standard  shank. 


STORAGE  SYSTEMS  FOR  LUBRICATING  OILS 


THE  battery  of  oil  pumps  shown  in  the  photograph  is 
an  example  of  progress  w'hich  has  been  made  in  the 
orderly  arrangement  and  safe  storage  of  oil. 

The  battery  storage  ecjuipment  for  lubricating  oils  is 
illustrative  of  a  system  for  handling,  storing  and  distribut- 
ing lubricating  oils  in  a  manner  which  insures  the  entire 
draining  of  the  barrels,  as  well  as  providing  safe  storage  of 
the  oil  in  practically  fireproof  containers  free  from  dust  and 
dirt,  with  the  added  advantage  of  accounting  for  every  gallon 
used.  The  tanks  are  made  in  capacities  of  from  two  barrels 
up,  in  batteries  formed  as  shown  which  can  be  added  to  as 
required,  the  height  and  length  from  the  front  to  the  back 
of  the  entire  battery  remaining  uniform  and  the  width  of 
each  unit  across  the  front  varying  according  to  capacity. 
The  equipment  may  be  placed  where  the  liquid  is  used  and 
the  arrangement  of  the  barrel  cradle,  track  and  dash  affords 
a  means  by  which  the  entire  contents  of  either  iron  drums 
or  wooden  barrels  may  be  handled  and  emptied  into  storage 
tanks  without  waste  and  with  a  minimum  of  labor.  Each 
equipment  is  fitted  with  an  individual  dip  gage,  providing 
a  check  on  incoming  oil  or  the  contents  of  the  tank.  Like- 
wise a  measuring  pump  equipped  with  pump  locks  provides 
a  check  on  all  outgoing  oil. 

The  oil  storage  equipment  described  is  manufactured  t.)V 
the  Wavne  Oil  Tank  &  Pump  Companv,  Inc.,  Ft.  Wavne 
Ind. 


BaUery    Storage   Equipment  for   Lubricating   Oils 


Battery  of  No.  32  Model  E  Pumps  in  Railroai]   Oil  House 
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HEAVY  DUTY  HORIZONTAL  MILLING  MACHINE 


line   is 


THERE  is  no  clearer  index  of  the  growth  of  the  Ameri- 
can locomotive  than  is  reflected  in  the  tendencies  in 
the  design  and  construction  of  special  heavy  railroad 
shop  tools  for  machining  modern  locomotive  parts.     A  con- 
spicuous example  of  recent  improvement  along  thi; 
afforded    in   the   new   heavy   duty 
horizontal    milling    machine,    de- 
signed  and   built   by   the   Newton 
Machine    Tool    \\'orks    Company 
Inc.,    Philadelphia,    Pa.,    for    the 
Altoona  shops  of  the  Pennsylvania 
Railroad,  upon  %vhich  the  heaviest 
locomotive  driving  rods  are  milled 
two  at  a  time. 

Reference  to  Fig.  2,  a  general 
view  of  the  machine  from  the  rear 
of  the  operator's  side  of  the  table, 
conveys  at  once  a  general  idea  of 
its  proportions  and  strength  and 
reflects  credit  upon  the  designer's 
study  of  the  convenience  of  its  op- 
eration in  the  "easy  reach"  of  all 
feed  and  control  levers ;  the  driving 
motor  located  on  the  opposite  side 
of  the  operator  and  out  of  his 
way,  and  the  grouping  of  lubri- 
cating cups  for  table  guides,  drive 
and  driving  gear,  bearings,  etc.,  at 
the  base  of  the  pedestal  in  plain 
view  of  the  operator,  thus  tending 
to  minimize  the  dangers  of  damage 
from  "running  dry."  The  strict 
observance  of  "safety  first"  is  in- 
dicated by  the  enclosing  of  all 
crgars.  Fig-  ^ — View  from  Operator' 


The  base  is  of  the  closed  top  safety  type  and  is  one  and 
three  quarters  times  the  milling  length  of  the  table.  Cheeks- 
cast  as  an  integral  part  of  the  base  for  the  upright  mounting 
are  extended.  The  uprights  are  of  deep  box  section  carried 
to  the  floor  line  and  bolted,  keyed  and  doweled  to  the  base. 


Posilion  Showing  Convenient  Location   of  Control  Levers,  etc 


Fig.  2— View  of  Newton  Horizontal   Milling  Machine  .'roni   ihj  Rear  of  the   Operator's  Side   of  the  Table 
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The  machine  is  driven  by  a  75-hp.,  400-1,200  r.  p.  m. 
motor.  Fig.  2  shows  the  convenience  of  arrangement  of  con- 
trol levers  from  the  operator's  position  as  well  as  the  addi- 
tional lubricator  cups  on  important  spindle  bearings  and 
crossrail  slides. 

The  table  is  supported  its  full  length  and  has  five  T-slots 
planed  from  the  solid  with  drill  stop  pin  holes  at  each  end. 
It  has  a  20-ft.  travel,  and  four  changes  of  speed  provided  by 
a  steel  angular  rack  and  phosphor  bronze  spiral  pinion  from 
a  bo.x  in  which  there  are  mounted  adjustable  sleeves  which 
give  the  changes  without  the  removal  of  gears.  An  adjustable 
automatic  stop  is  provided  and  the  table  is  surrounded  by  a 
pan  to  collect  overflow  oil  which  is  drained  to  the  reservoir 
at  the  base.  The  rapid  traverse  and  feed  clutch  are  inter- 
locked  to  prevent   simultaneous   engagement.      The   working 


The   b( 


Fig.   3 — Showing   Application   of  Motor   Drive 

width  of  the  table  is  42  in.;  the  maximum  distance  from  top 
of  the  table  to  the  center  of  the  spindle  31  in.,  and  the  mini- 
mum distance,  4  in.  The  width  between  uprights  is  51  in. 
The  crossrail  is  of  the  straight  faced  type  and  provides  10 
in.  of  side  adjustment  to  the  spindle  by  a  screw  from  the 
right  hand  end  of  the  machine.     The  crossrail  is  supplied 


with  one  outboard  bearing,  and  one  intermediate  bearing. 
The  intermediate  bearing  provides  for  quick  removal  with 
tlie  arbor.  The  crossrail  is  counterwcighted  and  has  a  power 
rapid  traverse  in  both  directions  through  double  lifting 
screws  operated  by  a  separate  motor.  The  5-hp.,  1,150-  r. 
p.  m.  lifting  motor  is  mounted  on  the  tie  beam  which  also 
.serves  as  a  gravity  tank,  to  which  the  lubricant  is  pumped 
from  the  reservoir  in  the  base.  Hand  adjustment  is  made  to 
the  crossrail  from  the  end  of  the  rail.  There  is  a  boss  on  the 
bottom  of  the  crossrail  at  the  right  hand  side  which,  in  con- 
nection with  a  gage  stop  on  the  upright,  is  used  for  gaging 
heights.  The  counterweight  ropes  are  of  such  lengtli  as  to 
allow  the  weights  to  operate  in  a  pit,  and  the  wheels  are  so 
arranged  that  the  ropes  follow  the  contour  of  the  uprights. 
'  for   the  driving   worm   and   driving  worm 

wheel  are  cast  integral  with  the 
crossrail,  and  have  sliding  sleeves 
for  the  spindle.  The  crossrail  is 
gilobcd  to  the  main  or  wide  upright 
only,  with  the  narrow  guide  con- 
struction to  assist  in  maintaining 
alinement,  and  is  fitted  with  a 
continuous  steel  taper  shoe  for  tak- 
ing up  wear.  The  crossrail  is  car- 
ried on  two  lifting  screws,  which 
are  held  in  tension  at  both  ends  to 
prevent  buckling. 

The  spindle  is  of  taper  end  con- 
struction for  taking  up  wear  and 
maintaining  alinement,  is  provided 
with  an  internal  taper  hole,  has  a 
through  hole  for  an  arbor  retain- 
ing l)olt,  has  a  broad  faced  keyway 
for  the  cutter  arbor,  and  is  bronze 
bushed  throughout.  The  spindle 
diameter  through  the  driving  wonn 
IS  7  in.;  the  diameter  of  the 
large  end  is  11  in.;  it  is  driven  by 
a  phosphor  bronze  worm  wheel 
and  hardened  steel  worm  having 
roller  end  thrust  bearings,  all  of 
which  are  encased  and  run  in  oil. 
The  driving  worm  shaft  is  double 
splined  and  the  bearings  in  the 
worm  box  are  protected  by  sleeves 
which  are  keyed  to  the  driving 
shaft,  rotating  with  it  in  bronze  bushings,  so  that  the  keyways 
do  not  come  in  contact  with  the  bearings. 

A  view  from  the  right  hand  or  motor  drive  side  in  front 
of  the  spindle  is  shown  in  Fig.  3  and  gives  convincing  evi- 
dence of  the  strength  of  design  and  construction  of  the 
driving  part  of  the  machine. 


NEW  DESIGN  OF  SET  SCREW  TOOL  HOLDER 


A  SET  screw  pattern  toolholdcr  has  been  added  by  J.  H. 
Williams  S;  Company,  Brooklyn,  N.  Y.,  to  their 
line  of  Agrippa  toolholders.  It  is  made  with  both 
the  right  and  left  hand  offset  and  straight  shanks.  Where 
the  cutter  fastening  device  is  in  the  shape  of  a  cam  the 
range  of  contact  is  limited.  The  set  screw  fastening  has 
been  provided  for  use  where  the  steel  used  in  the  cutters  is 
not  ground  to  size  and  varies  beyond  established  limits. 
The  set  screws  are  made  of  alloy  steel,  thus  insuring  strength 
and  toughness.  The  holders  have  a  bevel  on  the  nose  in 
order  that  the}-  may  be  used  in  close  quarters.  They  are  drop 
forged  and  are  given  special  heat  treatment. 


Set  Screw  Type  of  Tool  Holder 
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ALTERNATING  CURRENT  ARC  WELDING  EQUIPMENT 


THE  new  Zeus  arc  welder,  manufactured  by  the  Gibb  In- 
strument Company,  Detroit,  Mich.,  has  been  designed 
to  overcome  the  disadvantages  of  bulk  and  moving 
parts  which  are  inherent  with  all  types  of  motor  generator 
welding  apparatus.  The  new  welder  consists  of  a  simple 
transformer  with  no  moving  parts.  The  Zeus  welder  is  com- 
paratively small,  making  it  unnecessarj-  to  set  aside  special 
space  for  its  accommodation.  It  is  built  on  the  unit  system, 
which  makes  it  possible  to  connect  a  duplicate  machine  in 
parallel  with  the  original  when  the  work  becomes  too  lieavy 
for  a  single  machine  to  handle. 

One  of  the  outstanding  features  of  the  welder  is  its 
arrangement  for  regulation.  It  is  not  necessarj-  to  change 
any  connection  for  the  purpose  of  regulating  the  arc.  A 
hand-wheel  is  conveniently  located  on  the  top  of  the  ma- 
chine and  furnishes  a  means  whereby  the  secondary  winding 
may  be  raised  and  lowered  to  provide  for  the  regulation 
necessary  for  various  conditions  of  work  and  sizes  of  elec- 
trodes. It  is  claimed  by  the  manufacturer  that  the  inherent 
reaction  of  the  transformer  automatically  stabilizes  the  arc 
for  different  arc  lengths  and  that  the  current  consumption  is 
from  20  to  40  per  cent  less  than  that  for  motor  generator 
welding  equipment.  It  is  also  claimed  that,  due  to  its  in- 
herent characteristics,  the  machine  is  particularly  adaptable 
to  overhead  welding. 

The  particular  advantages  offered  by  a  welding  outfit  of 
this  kind  lie  in  the  fact  that  it  is  portable  and  that  it  may  be 
operated  from  almost  any  alternating  current  circuit  used  for 
power  or  lighting.  Because  of  these  characteristics,  it  is  fre- 
quently possilde  to  use  the  welder  in  many  places  without 
having  special  circuits  for  the  purpose. 


The  Handwheel  and   Connections  Are   llie  Only   Exposed  Parts 


SPECIAL  HYDRAULIC  PRESS  FOR  RAILWAY  SHOP  USE 


AN  improved  type  of  200-ton  hydraulic  forcing  press 
has  recently  been  furnished  the  Pennsylvania  Railroad 
by  the  Hydraulic  Press  Manufacturing  Company,  Mt. 
Gilead,  Ohio.  It  is  especially  designed  for  the  purpose  of 
quickly  pressing  driving  brasses  in  and  out  of  boxes  and 
piston  rods  into  pistons,  and  occupies  very  little  floor  space. 

The  bottom  base — 72  in.  from  the  face  of  the  raised 
ram — and  the  cylinder  are  of  cast  steel  securely  mounted 
on  the  substantial  perpendicular  steel  uprights  or  strain 
rods;  they  are  secured  by  steel  spanner  nuts  held  in  place 
by  set  screws  bearing  on  copper  slugs.  The  lower  base  is 
provided  with  an  8-in.  hole  and  is  designed  to  stand  the 
effect  of  full  force  of  the  press.  The  intemiediate  base, 
which  is  45  in.  from  the  face  of  the  ram,  is  held  in  position 
by  screwed  collars  through  the  lugs  cast  on  the  base  and 
bearing  down  against  the  collars  on  the  strain  rods.  The 
intermediate  base  is  also  of  cast  steel  and  is  provided  with 
a  U-shaped  opening  8  in.  wide,  through  which  the  driving 
brasses  are  intended  to  fall  as  they  are  pressed  from  the 
boxes. 

The  press  is  furnished  complete  with  pump  attached, 
ready  to  operate  by  motor  drive  as  shown,  or  it  may  be 
provided  with  a  belt  drive.  It  is  equipped  with  automatic 
knock-out  valves  for  maximum  pressure,  also  with  spring 
relief  valves.  The  discharge  from  the  main  press  cylinder, 
as  the  ram  is  raised,  is  forced  into  the  surge  tank  at  the 
top,  and  any  surplus  liquid  which  flows  into  the  surge  tank 
overflows  to  the  pump  reservoir. 

A  part  of  the  stroke  of  the  ram  is  made  without  any 
pressure  registering  on  the  gage;  this  is  taken  care  of  by  a 
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rack  and  pinion,  so  that  the  ram  can  be  brought  down  to 
the  work  by  hand.  When  this  is  done  the  cylinder  is 
filled  with  water  frora  the  surge  tank  which  is  bolted  to 
it;    the   water   enters   the   cylinder   from   the   tank   through 


a  check  valve.  When  the  ram  stops  the  pump  delivers  the 
water  to  the  main  press  cylinder  through  another  connection 
and  the  check  valve  closes.  The  ram  is  counterweighted 
and  will  stay  in  any  position  where  it  may  be  placed. 


MILLING  MACHINE  WITH  SPECIAL  ATTACHMENT 


THE  design  of  the  milling  machine  shown  in 
the  illustration  is  noteworthy  in  respect  to  sev- 
eral features,  most  conspicuous  of  which  is  the 
square  overarm  and  the  handy  and  easily  attachable 
vertical  spindle  milling  attachment,  a  combination  pro- 
vided to  meet  the  demand  of  those  who,  having  a  cer- 
tain amount  of  vertical  or  face  milling  work,  are  unable  to 
keep  a  vertical  milling  machine  continuously  busy.  This 
machine,  of  the  plain  and  universal  types,  as  well  as  the 
vertical  milling  attachment,  are  the  products  of  the  Cleveland 
Milling  Machine  Company,  Cleveland,  Ohio.  The  ma- 
chine is  made  in  two  sizes  and  the  following  details  of  con- 
struction apply  to  both  models. 

The  column  is  of  rigid  construction — a  complete  box  sec- 


Cleveland  Plain  Milling  Machine 

tion — and  is  cast  in  one  piece  with  the  base,  a  heavy,  ribbed, 
semi-steel  casting,  with  heavy  vertical  and  horizontal 
walls,  the  only  cpenings  in  which  are  those  neces- 
sary for  the  change  gear  levers  on  the  front,  the  pulley  drive 
housing  in  the  rear,  and  the  cutter  lubricant  tank  on  the  left 
side  of  the  machine.  .'\11  of  the  interior  parts  arc  lubricated 
automatically,  and  all  adjustments  on  the  bearings  are  made 
from  the  outside.  The  dove-tail  knee  slide  extends  up- 
wards to  the  overarm,  affording  ample  surface  for  clamping 
the  attachments.  The  depth  of  the  column  has  been  care- 
fully determined  in  order  to  place  the  spindle  and  the  shaft 
bearings  in  proper  relation  to  each  other  to  secure  maximum 
rigidity.  The  horizontal  wall  separating  the  lubricating  oil 
reservoir  from  that  of  the  cutter  cooling  compound  is  de- 
signed to  give  added  rigidity  to  the  column;  the  lower  .surface 
of  the  base  is  finished  so  as  to  give  it  a  firm  foundation, 
while  the  contour  of  the  upper  surface  of  the  base  is  pan- 


shaped  with  depth  enough  to  catch  oil  and  chips,  thus  keep- 
ing the  surroundings  clean. 

The  knee  is  designed  with  an  improved  dove-tail  slide  and 
the  bearing  of  the  saddle  is  on  the  flat,  wide  surface,  the 
narrow  slide  acting  as  a  guide  only.  The  bearing  of  the 
knee  on  the  column  is  carried  well  above  the  top  of  the 
saddle  slide,  thus  giving  the  knee  a  longer  bearing  on  the 
column,  reducing  the  bearing  pressure  to  a  minimum.  The 
feed  box,  as  well  as  the  knee,  is  entirely  enclosed.  The 
elevating  screw  is  large  in  diameter  and  in  one  piece.  By 
the  use  of  the  post  the  telescopic  screw  has  been  eliminated, 
as  it  acts  as  a  support  to  the  elevating  nut  and  as  a  guide  in 
the  knee.  The  screw  is  operated  with  a  double  bevel  gear, 
the  hand  feed  and  power  feed  being  independent  of  each 
other. 

The  table  is  machined  all  over  to  insure  proper  alinement 
and  the  bearings  on  the  table  are  at  the  top  of  the  saddle 
instead  of  at  the  bottom  of  the  dove-tail,  which  method  se- 
cures a  large  bearing  surface  and  locates  the  bearings,  which 
are  automatically  lubricated  by  rollers,  a  greater  distance 
apart.  The  bearing  on  the  saddle  is  also  at  its  widest  por- 
tion, and  both  saddle  and  table  bearings  are  taken  up  with 
long  taper  gibs  which  are  provided  with  adjusting  screws 
at  both  ends. 

The  square  overarm  provides  positive  alinement  of  the 
arbors  and  maximum  rigidity  of  the  arm  pendants.  It  is 
impossible  for  the  operator  to  place  the  arbor  supports  on 
the  overarm  and  on  the  arbor  in  any  other  way  than  exactly 
in  line.  Owing  to  the  firmness  which  the  square  overarm 
imparts  to  the  machine  a  great  variety  of  work  can  be  per- 
formed. 

The  flanged  spindle  eliminates  the  overhang  on  the  end 
of  the  spindle  as  well  as  the  trouble  caused  by  cutters  screw- 
ing fast  into  it,  and  also  allows  the  cutter  to  be  run  in  either 
direction.  On  the  flanged  spindle  is  a  face  keyway,  inserted 
into  which  are  hardened  steel  jaws  for  driving  arbors  and 
face  mills.  It  is  unnecessary  to  remove  these  at  any  time  to 
change  from  a  face  mill  to  an  arbor,  as  the  driving  is  done 
by  the  hardened  steel  jaws.  The  strain  is  therefore  taken 
off  the  taper  hole.  The  spindle  is  provided  with  a  positive 
lock  that  enables  the  operator  to  loosen  the  arbor  nuts  with 
the  least  possible  difficulty  and  is  also  provided  with  a  hand- 
wheel  to  revolve  the  spindle,  which  feature  the  operator  will 
lind  convenient  on  boring  jobs  and  other  milling  operations. 
The  spindle  lock  cannot  be  operated  while  the  machine  is 
running,  nor  can  the  main  driving  clutch  be  thrown  in  while 
the  spindle  is  locked. 

All  the  bearings  in  the  column  and  knee  are  thoroughly 
covered  with  lubricant  while  the  machine  is  running,  thus 
relieving  the  operator  of  the  responsibility  of  oiling  the  most 
important  parts  of  the  machine  and  eliminating  the  necessity 
of  oil  holes  in  any  of  these  parts.  The  oil  reservoir  requires 
refilling  but  twice  during  the  year.  As  high  speed  steel 
cutters  are  used  almost  entirely  there  has  been  provided  a 
reservoir  of  ample  size  for  cutter  cooling  lubricant,  wliich 
is  circulated  by  a  centrifugal  pump  operating  only  when  the 
spindle  is  in  motion. 

The  speed  and  feed  arrangements  are  both  of  the  sliding 
gear  type.  Changes  of  speeds  as  well  as  feeds  are  made 
by  two  levers  conveniently  located   for  the  operator.     The 
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spindle  speeds  are  16  in  number,  in  eitlier  direction,  and 
the  feeds  are  16  in  number  in  either  direction  also,  so  that 
this  machine  will  handle  all  classes  of  cutters.  Speeds  and 
feeds  being  in  geometrical  ratio,  the  correct  changes  of  speed 
and  feed  for  the  work  to  be  done  can  be  made  without 
trouble.  All  gears  and  shafts  in  the  drive,  as  well  as  the 
feed,  are  of  hardened  steel,  automatically  lubricated,  run- 
ning in  Ijronze  bearings,  and  protected  against  breakage  by 
a  safet)'  device. 

The  power  is  transmitted  through  a  constant  speed  drive 
pulley  and  the  machine  is  so  designed  that  it  requires  no 
loose  gears  on  the  spindle.  All  shifting  of  gears  is  done  on 
the  secondary  shafts  below  the  spindle.  The  starting  and 
stopping  lever  may  be  operated  from  both  sides. 

The  principal  dimensions  of  the  smaller  machine  which 
occupies  a  floor  space  of  70  in.  by  60  in.,  include  a  table 
whose  working  surface  provides  an  area  of  44  in.  by  12 
in.  and  has  three  5^-in.  T-slots  and  a  right  and  left  ad- 
justability of  50  deg.  In  the  larger  model,  occupying  a  floor 
space  of  92  in.  by  98  in.,  the  table  swivel  right  or  left  is 
the  same  as  that  of  the  smaller  machine,  while  the  working 
surface  is  50  in.  by  13  in. 

The  smaller  size  has  a  longitudinal  range  of  22  in.,  a 
cross  range  of  8  in.  and  a  vertical  range  of  15  in.,  while  the 
larger  type  has  28  in.,  10  in.  and  15  in.  ranges,  respectively. 
The  overarm  is  3J4  in-  square  on  the  small  size  and  3':i 
in.  on  the  large;  the  motors  recommended  are  5  hp.  and  7 
hp.,  respectively. 

The  vertical  spindle  milling  attachment  referred  to  is 
shown  in  one  of  the  photographs.  It  is  bolted  to  the  column 
and  ready  for  action  and  is  manufactured  in  three  sizes, 
the  distances  from  the  face  of  the  column  to  the  center  of 
the  vertical  spindle  being  lO-irJ  in.,  12J/2  in.  and  15  in., 
respectivel)-.  The  minimum  distances  from  the  nose  of  the 
spindle  to  the  table  are  l}i  in.,  1^4  in.,  and  2  in,,  and  the 
nia-\imum  16J^  in.,  16J4  in.  and  18  in.,  respectively.  The 
spindle  taper  holes  are  No.  10,  11  and  12  Brown  &  Sharpe 
and  the  shipping  weights  range  from  225  lb.  to  415  lb. 

The  drive  is  taken  from  a  gear  fastened  to  the  nose  of  the 


spindle,  w-hich  drives  a  spur  gear  on  the  horizontal  shaft 
and  the  spindle  is  in  turn  driven  by  a  large  mitre  gear. 
All  gears  and  shafts  are  made  of  steel  and  enclosed,  running 
in  bronze  bearings  throughout.  The  bearings  on  the  spindle 
are  the  same  as  the  milling  machine  spindle  and  form  two 


Vertical    Spindle    Milling    Attachment 

taper  cones  in  opposite  directions,  adjusted  by  a  nut  on  the 
outside  of  the  spindle.  The  base  of  the  head  is  graduated 
so  that  it  may  be  set  at  any  angle  in  a  vertical  plane  parallel 
with  the  elevating  screw,  and  the  attachment  when  clamped 
in  position  on  the  dove-tail  slide  of  the  column  which  ex- 
tends above  the  center  line  of  the  spindle,  is  as  rigid  as  if 
it  were  a  part  of  the  milling  machine. 


AN  AIR  TIGHT  SOOT  CLEANER  SWIVEL  HEAD 


AN  improved  soot  cleaner  swivel  head  which  provides 
for  easy  and  convenient  operation,  and  does  not  leak 
steam  or  permit  air  infiltration  is  shown  in  one  of  the 
illustrations  with  a  part  of  the  swivel  head  cut  away  to 
show  the  relation  between  the  steam  delivered  to  the  swivel 
head  from  the  vertical  riser  or  pipe,  and  its  entrance  into 
the  movable  horizontal  element  or  spray  pipe.  The  latter 
is  fitted  with  steam  turbine  nozzles  througli  which  steam  at 
liigh  velocity  is  sprayed  upon  the  Ijoiler  tubes,  thus  blowing 
off  soot  deposits  as  the  spray  pipe  is  revolved  In-  means  of 
the  chain  operated  sprocket  to  which  it  is  ke\ed. 

A  detail  which  merits  attention  is  the  method  of  packing 
the  stuffing  box  in  the  swivel  head.  It  will  be  seen  that 
the  spray  pipe  has  a  collar  near  its  end  which  fits  against 
metal  on  one  side  and  the  packing  on  the  other.  It  is  de- 
signed in  such  a  way  that  when  steam  is  turned  on  friction 
is  relieved  and  turning  the  element  by  hand  becomes  easy. 
As  the  vertical  riser  expands  or  contracts  the  swivel  head  rises 
or  falls,  carrying  with  it  the  end  of  the  spray  pipe.  Air 
infiltration,  as  the  result  of  this  movement,  is  prevented 
by  the  use  of  an  air  tight  sliding  joint  between  the  sprocket 
wheel  and  the  metal  housing,  which  is  mortared  into  the 
brickwork. 

A  typical  installation  of  the  Vulcan  soot  cleaner,  which 
is  manufactured  lay  the  Vulcan  Soot  Cleaner  Company,  Du 
Bois,  Pa,,  ecjuipped  with  the  new  Vulcan  swivel  heads  is' also 


shown  and  it  will  be  noted  that  the  installation  is  well 
anchored  in  the  brick  walls,  the  spray  pipe  l^eing  supported 
on  the  tubes  at  four  intermediate  points.  Convenient  stops 
on  the  sprocket  chain  limit  the  atiiount  of  rotation  and  a 
pointer  on  the  sprocket  wheel  indicates  direction  of  sprays. 


(Left)   Sectional  View  of  Swivel  Head  of  Soot  Cleaner.     (Right) 
Apj>lication  to   Slirlinp   Boiler 


June,  1919 


RAILWAY     MECHANICAL     ENGINEER 


379 


FOUR-SPINDLE  AUTOMATIC  SCREW  MACHINE 


THE  improvements  in  the  new  automatic  turret  lathe  il- 
lustrated herewith,  are  intended  to  overcome  some  of  the 
inaccuracies  which  often  result  from  mismanagoraent 
by  relatively  incompetent  operators.  The  niacliines  are  built 
in  three  sizes,  the  smallest  type  accommodating  stock  up  to 
and  including  "-2  in.  in  diameter,  the  medium  type  taking 
up  to  and  including  1  in.  in  diameter  and  the  largest  size 
capable  of  machining  metal  up  to  and  including  134  '"•  i" 
diameter;  an  additional  model  is  in  prospect  for  work  up  to 
and  including  1  J<2  in.  in  diameter. 

An   outstanding   characteristic   of   the   new   lathe   lies   in 
its  compactness  and  rigidity  of  design.     A  stripped  bed  is 


Fig.  1.     Radioal  4-Spiiidle  Automatic  Turret  Lathe 

shown  in  Fig.  2  for  convenience  in  illustrating  this  feature 
of  rigidity  and  it  will  be  noted  that  the  bed  is  a  solid  cast- 
ing from  the  bottom  of  the  feet  to  the  top  of  the  tool  knee, 
thus  avoiding  bolting  on  of  brackets  and  bosses. 

The  cylinder  and  cylinder  housing  are  of  semi-steel.  The 
length,  diameter  and  weight  of  the  former  compared  to  the 
length  of  the  cylinder  bearing  and  of  the  carriage  ways,  pre- 
vent jumping,  tilting  or  lifting  of  the  cylinder  or  the  car- 
riage. The  cylinder  carriage  movements  are  to  and  from 
the  tools  to  the  roll  which  is  held  on  the  bottom  of  the  car- 
riage Iw  a  pin.  This  roll  engages  the  groove  on  the  face  of 
the  lead  cam,  the  hub  of  which  is  keyed  to  the  cam  shaft, 
which  is  driven  through  the  cam  shaft  gear  box  located  on 
the  end  of  the  bed  within  the  pan.  Through  this  gear  bo.x 
the  cam  shaft  is  revolved  at  different  speeds  to  give  a  fast  or 
slow  travel  to  the  carriage  as  may  be  required. 

The  spindles  are  one-piece  steel  forgings,  heat  treated  and 
ground.  They  run  continuously  in  one  direction  and  are  i'.ear 
driven.  Four  changes  of  speed  are  provided  and  by  remov- 
ing a  .split  collar  and  placing  it  on  the  opposite  side  of  the 
driving  gear  four  more  changes  of  spindle  speeds  may  be  0I3- 
tained.  The  machine  provides  10  changes  of  cam  shaft 
speeds  and  the  eight  changes  of  spindle  speeds  without  pulley 
change. 

Adjustments  have  been  simplified  and  all  adjustable  strips 
on  drives  eliminated  by  the  use  of  the  so-called  "stay-put" 
cams,  one  of  which  is  illustrated  in  Fig.  ,1. 

Ingenuity  has  been  shown  in  the  development  of  the  dif- 
ferent mechanisms  for  controlling  the  indexing.  On  the 
rear  of  the  cylinder  is  a  separate  jigged  gear  which  nie.shes 
with  a  pinion  gear  on  the  indexing  shaft.  This  pinion  gear 
is  keyed  to  the  index  shaft  and  moves  forward  and  backward 


with  the  shaft  and  cylinder  carriage  travel.  As  the  cylinder 
carriage  reaches  its  receded  position  the  pinion  gear,  also 
keyed  to  the  shaft,  meshes  with  a  segment  whicli  moves  up- 
ward by  a  lever  and  cam  movement.  This  upward  move- 
ment is  of  sufficient  duration  to  give  the  cylinder  a  quarter 
revolution,  bringing  each  one  of  the  spindles  in  line  with 
the  next  tool.  The  connecting  rods  between  the  cam  and  the 
segment  have  lock  nut  adjustment  to  take  care  of  the  wear. 
The  entire  mechanism  is  located  at  the  side  of  the  machine 
at  about  the  height  of  the  carriage  ways-  The  index  thaft 
carrying  the  pinion  gear  extends  back  to  the  stock  reel  frame 
and  on  that  end  carries  a  pinion  gear  which  meshes  with 
an  indexing  gear  in  the  reel.  In  this  way  the  reel  is  indexed 
with  exactly  the  same  motion  as  the  cylinder,  the  advantage 
of  which  feature  lies  in  doing  away  with  the  strain  from  in- 
dexing the  reel  with  bars  of  stock  projecting  from  the 
spindles. 

The  mechanism  for  locking  the  cylinder  after  it  has  been 
indexed,  is  interesting.  A  hardened  and  ground  bushing 
fits  into  a  ground  hole  in  the  cylinder.  A  hardened  and 
ground  plunger  operates  through  a  hardened  and  ground 
bushing  in  its  boss,  being  withdrawn  by  hand  by  a  lever  and 
automatically  by  a  locking  pin  cam.  The  plunger  is  seated 
Ijy  a  spring  and  is  held  in  position  by  the  cam.  The  end  of 
the  plunger  is  externally  tapered  to  fit  a  corresponding  taper 
in  the  bushing.  Provision  against  wear  is  made  by  two 
additional  inside  tapers,  one  in  the  plunger  and  one  in  the 
bushing;  these  two  sets  of  tapers  check  each  other  at  all 
times.  Should  either  set  of  tapers  become  worn,  the  other 
set  will  complete  the  locking  until  such  a  time  as  tlie  worn 
set  reseats  itself.  A  double  throw  cam  prevents  the  possi- 
bility of  any  rebound  of  the  plunger  from  the  bushing  in  the 
cylinder. 

The  cliuck  operating  slide  and  the  stock  feeding  slide 
are  designed  to  permit  of  free  and  positive  action  for  the  en- 
tire chucking  and  feeding  mechanisms  without  the  use  of 
levers  and  arms,  by  using  slides  which  are  carefully  scraped 


Fig.   2.     The   Stripped    Bed   Gives   Some   Idea   of    ihe   Riuidily   of 
the  Machine 

and  operate  in  scraped  bearings,  the  operating,  hardened  and 
ground  rolls  being  assembled  directly  on  the  bottoms  of 
the  slides  so  as  to  come  into  direct  contact  with  their  cams. 
The  throw  from  fast  to  slow  cam  shaft  speeds  is  effected 
by  shifting  the  trip  dogs  on  the  w^orra  wheel,  these  dogs 
operating  to  throw  the  lever,  which  in  turn  operates  the 
Johnson  clutch  within  the  gear  box.  The  securing  of  dif- 
ferent cam  shaft  speeds  for  cutting  is  accomplish.ed  "ijv  push- 
ing the  shifter  handle  in  or  out,  operating  on  a  graduated 
rod,  which  throws  into  mesh  different  trains  of  gears  within 
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the  gear  box.  This  rod  is  graduated  for  eight  changes  of 
speed,  four  being  obtained  with  the  gears  in  one  position  and 
four   additional   by   substituting   other   gears. 

The  gage  stop  is  capable  of  simple  adjustment  and  of 
being  easily  pushed  out  of  the  way  for  the  operator's  con- 
venience.    A  rod,  13/  in.  diameter,  projects  from  the  lower 


bo.xes  are  interchangeable.  Changing  from  one  threading 
position  to  another  does  not  require  stripping  the  machine, 
but  rather  the  simple  loosening  of  a  screw  which  holds  the 
bo.\  in  place  on  its  dove-tail  slide. 

The  lubricating  oil  is  drawn  by  a  chain  driven,  geared 
pump  and  forced  into  a  reservoir  within  the  tool  head,  where 


Turner 


for   HoKling  Toola 


front  of  the  tool  knee  between  the  fourth  and  first  positions 
and  has  crosswise  slots  J^  in.  apart,  into  which  drops  a  lip 
from  the  tool  knee.  This  lip  holds  the  shank  securely  in 
any  selected  position;  on  the  end  of  the  rod  is  a  cap  for  liner 
adjustment. 

The  threading  device  proper  is  installed  in  two  bo.xes,  one 
in  the  third  position  and  one  in  the  fourth  position,  which 


it  is  held  under  pressure  for  distribution  to  the  cutting  tools. 

The  familiar  tool  known  as  the  box  mill  has  been  super- 
seded by  what  is  known  as  a  Turner  slide  type  of  tool,  which 
is  illustrated  in  Fig.  4;  a  micrometer  adjustment  is  used  for 
raising  and  lowering  the  cutting  blades. 

This  machine  is  the  product  of  the  P.  W.  V.  Automatic 
Machine  Corporation,  Fitchburg,  ^lass. 


PORTABLE   TRANSFORMER   FOR   LEAD   BURNING 


THE  most  modem  method  of  burning  terminals  in  place 
on  storage  batteries,  removing  old  connections,  cutting 
off  or  building  up  posts,  or  in  fact  almost  any  form 
of  lead  work,  is  to  do  it  by  the  electric  welding  process.  The 
General  Electric  Company,  Schenectady,  N.  Y.,  has  recently 
developed  a  lead  burning  transformer  especially  designed  to 
meet  this  need. 

This  transformer  is  designed  to  be  connected  to  the  or- 
dinary 110-volt  alternating  current  lamp  socket,  a  10-foot 
cord  with  a  plug  being  provided  for  this  purpose.  This  at- 
taching cord  is  protected  by  a  special  rubber  covering  against 
the  hard  wear,  dirt  or  acid  with  which  it  ma)'  come  in  con- 
tact. Connection  to  the  transformer  itself  is  made  by  means 
of  a  plug  and  socket  connection  so  that  this  plug  can  be  used 
in  place  of  the  snap-switch  in  the  lamp  socket  for  turning 
the  current  on  and  off. 

Two  separate  rubber  covered  terminal  leads  are  used  to 
convey  the  low  voltage  heat  producing  current  to  the  parts  of 
the  battery  to  be  welded.  The  lead  having  the  "Big  Brute" 
clip  is  for  fastening  to  the  battery  plate  or  posts  which  are 
to  be  worked  on.  The  other  lead  has  at  its  end  a  carbon 
holder  which  is  arranged  with  a  heavily  insulated  handle  so 
that  the  operator's  hand  is  guarded  from  the  heat. '  The  car- 
bon holder  takes  any  ordinary  arc  welding  carbon,  this  car- 
bon forming  the  second  terminal. 

When  the  pointed  arc  welding  carbon  is  brought  into  con- 
tact with  the  lead  the  pointed  end  of  the  carbon  becomes  in- 
tensely hot,  so  hot  that  it  melts  the  lead  over  a  restricted  area 
quicker  than  a  pointed  gas  flame  will  do  it.  The  welding  or 
burning  operation  is  carried  out  by  a  sort  of  puddling  process, 
the  carbon  terminal  being  manipulated  to  flow  the  lead  where 
it  is  needed. 


It  will  be  noted  that  this  is  not  an  arc  welding  process,  and 
that  no  arc  is  drawn  during  the  burning,  but  the  nose  of  the 
carbon  is  kept  immersed,  perhaps  1/16  in.  in  the  lead. 

Among  the  advantages  of  the  electric  lead  burner  is  that 
repair  work  in  hard-to-get-at  corners  can  be  done  more  easily 


Transformer  Equipped  with  Attachment  Plug,  Big-Brute  Clip  and 
Welding  Tip 

as  the  heat  is  always  right  at  the  jmint  of  the  carbon,  the  de- 
vice is  readily  portable  weighing  approximately  25  lb.,  joints 
do  not  have  to  be  cleaned  as  the  dirt  and  slag  automatically 
rise  to  the  surface  of  the  molten  lead  and  the  surfaces  are 
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joined  while  cleansed;  when  properly  used,  there  is  no  glare 
to  injure  the  operator's  eyes,  as  he  looks  down  on  the  cool 
end  of  the  carbon  in  such  a  way  that  the  liright  point  where 
the  carbon  touches  the  lead  is  hidden  from  view;  there  is  no 
danger  from  electric  shock  because  of  efficient  insulation. 

On  tlie  basis  of  10  cents  per  kilowatt  hour,  it  costs  about 
8  cents  per  hour  for  current  when  the  device  is  operating 
steadily.     The  instant  the  carbon  point  is  removed  from  the 


work,  the  current  consumption  practically  ceases,  as  the  de- 
vice then  takes  only  4J  <  watts  from  the  line. 

Owners  of  these  transformers  have  found  an  increasing 
field  of  application.  The  device  is  said  to  be  especially  val- 
uable in  reconstructing  and  repairing  batteries;  while  in  the 
shop  and  foundry  it  has  been  used  where  all  kinds  of  odd 
soldering  jobs  must  be  done.  The  device  has  also  been  found 
applicable  in  plumbing,  roofing,  tank  building,  etc. 


AIR  COMPRESSOR  WITH  PLATE  TYPE  VALVES 


THE  air  compres.sor  shown  in  the  photograph  is  a  re- 
design of  an  earlier  straight  line  type  of  two-stage 
compressor  with  a  single  steam  cylinder  and  two  air 
cylinders,  and  provides  from  400  to  940  cu.  in.  of  free  air 
per  minute,  compressed  to  a  maximum  pressure  of  100  lb. 
per  sq.  in.  One  of  its  principal  improvements  consists  of 
a  speed  and  pressure  governor  admitting  of  three  adjust- 
ments, namely,  maximum  and  minimum  speed  and  air 
pressure,  each  adjustment  being  independent  of  the  others. 
The  speed  controlling  element  is  entirely  enclosed  in  a  casing 
to  protect  it  from  dirt. 

End  rolling  finger  valves  constitute  another  important 
new  application  to  the  air  cylinder  heads  and  are  illus- 
trated in  the  view  which  shows  a  cylinder  head  witli  the 
cover  removed.  These  valves  consist  of  thin  flat  steel  sheets 
cut  to  form  four  finger-like  blades ;  these  are  bolted  at  one 
end  to  the  cylinder  heads  so  that  the  fingers  seat  over  long 
narrow  ports  which  are  opened  or  closed  according  to 
whether  the  fingers  rest  flat  against  the  seat  or  are  bent  back- 
ward away  from  it.  To  protect  the  valves  and  prevent 
excessive  lifting  from  the  seats  they  are  covered  by  steel 
guards  having  the  same  general  shape  as  the  valves,  but 
made  of  a  thicker  material  and  given  a  definite  curve  away 
from  the  valve  seat.  In  opening  the  fingers  impinge  against 
these  guards  with  a  rolling  motion,  hence  the  name  "rolling 
finger  valve."  It  is  stated  that  the  end  rolling  effect  elimi- 
nates the  hammering  which  commonly  occurs  in  the  opera- 
tion of  air  valves  and  provides  a  rapidity  of  action,  wide 
port  opening  with  minimum  wire  drawing,  and  a  reduction 
in  the  number  of  moving  parts. 

These  pumps,  known  as  the  Sullivan  WB-3  air  com- 
pressors, are  manufactured  by  the  Sullivan  Machinery 
Company,  Chicago,  in  two  sizes. 


Cylinder  Head  with  Valve  Covers  and  Some  of  the  Valves 
Removed 


Class  WB-3  Air  Compressor,  Straight  Line  Type  with  Simple  Steam  and  Two-Stage  Air  Cylinders 
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A  MACHINE  FOR  SHARPENING  OLD  FILES 


THE  American  file  sharpening  machine,  manufactured 
by  the  Abrasive  JIachine  Company,  Irvington,  X.  J., 
is  designed  for  the  resharpening  of  old  files  of  all  kinds. 
The  resharpening  of  a  dull  file  is  accomplished  through  the 
grinding  action  of  a  patented  abrasive  combination  known 
as  Carboflynt,  mixed  with  water,  propelled  at  high  velocit\- 
by  a  jet  of  steam  through  a  nozzle. 

A  cross  section  of  the  nozzle  (Fig.  1)  shows  a  flat  file 
in  the  proper  resharpening  position,  resting  on  the  bevelled 
edge  of  a  block  of  metal  called  the  "test  iron"  because  of 
the  fact  that  a  properly  resharpened  file  will  gently  adhere 
to  its  surface.  The  correct  angle  of  the  file  to  the  jet  of  Car- 
boflynt shown  projected  from  the  nozzle  is  about  30  deg. 
and  the  bevel  on  the  test  iron  serves  as  a  guide  to  the  op- 
erator in  handling  the  file. 

.\n  enlarged  longitudinal  section  of  the  teeth  of  a  new 
file  is  shown  at  A  in  Fig.  2;  the  result  of  the  grinding  action 
on  the  teeth  of  an  old  file  is  shown  by  the  dotted  lines  in  B, 
Fig.  2.     It  will  be  seen  that  the  Carbofiynt  jet  grinds  away 


overflow  pipe  controls  the  level  of  the  water  in  the  hopper. 
The  vertically  mounted  cylindrical  tank  at  the  right  hand 
side  is  a  water  container,  used  for  dipping  files  to  clean  them 
when  drawn  from  tlie  chamber. 


Fig.   1 — Cross-section  Through  Nozzle  Showing  Flat  File  in  Posi- 
tion for  Resharpening 

The  method  used  in  the  treatment  of  files  in  the  American 
file  sliaqiening  machine  does  not  subject  them  to  the  dan- 
ger of  "losing  their  temper"  in  the  slightest  degree,  and  this 


Fig.  2- 


lal  Shape  of  Teelli  on  New  File. 
Ret'ul  Teeth 


(b)  Dotted  Lines  Show- 


Fig.  3 — Machine  for  Sharpening  Files 


fact  is  gradually  overcoming  the  prejudice  which  has  existed 
toward  "file  sharpeners." 

.\  typical  installation  is  shown  in  Fig.  4.     Steam  is  piped 
directly  from  the  boiler  to  the  nozzle  through  a  .^4  in.  pipe; 


the  back  of  the  teeth,  leaving  the  cutting  edge  clean  and 
sharp.  The  operation  requires  about  half  a  minute  and  the 
resharpening  can  be  performed  as  often  as  there  are  any 
teeth  left  to  work  on. 

It  is  estimated  that  by  the  use  of  this  machine,  old  files 
can  be  put  back  into  use,  practically  as  good  as  new,  at  a 
cost  not  to  exceed  10  per  cent  of  their  original  value.  It  is 
further  stated  that  ten  pounds  of  Carboflynt  at  10  cents  per 
pound  will  resharpen  $300  worth  of  files,  owing  to  the  fact 
that  the  Carboflynt  is  used  over  and  over  again. 

The  complete  machine  is  shown  in  Fig.  3  and  consists  of 
a  sheet  metal  box  mounted  on  a  stand  with  an  opening  in 
front  for  admission  of  the  nozzle  and  the  file.  The  partly 
open  window  on  the  left  is  for  the  purpose  of  replenishing 
the   supply   of   Carbofl3iit   and   water   when   necessar\';    an 


4 — Typical  Arrangement   of  Apparatus  Used   for  Sharpening 
Files 
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the  pressure  recommended  for  the  best  results  is  from  85  to  thcit  have  been  made  are  machines  for  Pennsylvania  Railroad 
150  lb.  of  steam.  Where  steam  is  unavailable,  compressed  at  Reading.  Pa.,  and  the  Mobile  &  Ohio  Railroad  at  Mur- 
air  has  lieen  used  with  success.     Among  recent  installations      ])hysboro.  111. 

BACKING  OFF  THE  TAP  MECHANICALLY 


THE  mechanical  tapping  attachment  for  a  drill  press 
shown  in  the  photographs  is  so  constructed  that  in 
operation  it  imitates  the  motion  of  the  human  hand, 
advancing  the  tap  into  the  work  and  then,  reversing  itself 
automatically,  it  backs  out  the  tap  sufficiently  to  clear  it- 
self, when  it  again  resumes  its  forward  direction.  This  is 
particularly  necessarj-  in  tapping  steel  or  tough  material. 
The  forward  movement  being  greater  than  the  Ijackward 
movement  ad\'ances  the  tap.  The  return  movement  in  back- 
ing the  tap  out  is  continuous  and  at  an  increased  speed.  This 
automatic  oscillating  operation  is  considerably  faster  than 
hand  tapping.  By  the  use  of  this  apparatus  the  entire  tap- 
ping job  may  be  done  with  the  finishing  tap  only,  thus 
eliminating  the  preliminary-  work  of  starting  taps;  the  time 
saving  economy  of  this,  in  addition  to  the  speed  at  which 
the  apparatus  can  be  run,  is  manifest. 

The  device  is  foolproof  and  strongly  made;  no  springs 
are  used  in  its  design  and  it  can  be  instantly  changed  from 
the  oscillating  to  a  continuous  drive  for  use  in  soft  metals 
where  the  automatic  "backing  off"  is  not  required,  by  the 


(Left*   Automatic  Tapping  Attachment  Which   Imitates  Hand 
Tapping.     (Right)   Application  of  Tai)ping  Attachment 


Parts  of  the  .Automatic  Oscillating  Tapping  Attachment 


operation  of  the  knob  on  the  front  of  the  machine.  Turning 
the  knob  disengages  a  clutch,  which  throws  a  gear  on  the 
countershaft  out  of  mesh  with  tlie  tapping  spindle. 


These  machines,  carrying  a  No.  2  IMorse  taper  shank,  are 
furnished  for  all  sizes  of  taps  up  to  ^  in.  by  the  Wahlstrom 
Tool  Company  of  Brooklyn,  N.  Y. 


WATER-COOLED  WELDING  TORCH  FOR  HEAVY  WORK 


MUCH  time  and  gas  are  often  wasted  because  of  the 
overheating  of  the  tip  of  the  oxy-acetylene  welding 
torch  when  the  work  must  be  done  in  hot  corners,  in 
holes,  or  in  the  handling  of  heavy  and  difficult  w-ork.  A 
big  saving  could  also  be  effected  on  some  jobs  if  the  pre- 
heating blast  could  be  kept  on  the  weld  while  the  metal  is 
being  fused,  or  if  two  or  more  torches  could  be  used  continu- 
ously to  secure  and  retain  the  proper  heat.  The  Admiral 
Welding  Machine  Company,  Kansas  City,  Mo.,  has  de- 
veloped a  water  cooled  torch  to  meet  these  difficulties. 

The  circulation  of  the  water  keeps  all  parts  of  the  torch 
cool  and  because  of  this  the  torch  will  work  unifornilv  on  a 


weld  of  any  thickness.     It  is  said  that  if  the  torch  is  sus- 
pended  from  the  ceiling  by  a  wire  or  cable  and  the  welder 


.'Vdmiral  Water  Cooled  Torch 
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is  protected  from  the  heat,  the  torch  may  be  kept  on  a  weld 
indefinitely,  and  if  necessary  the  welders  can  take  turns  in 
operating  it.  The  torch  may  be  connected  to  the  city  water 
pressure  or  even  to  a  barrel  or  tank,  as  the  amount  of  water 
required  is  not  very  great. 


The  torch  is  34  in.  in  length,  weighs  3  lb.,  and  is  fur- 
nished with  two  interchangeable  tips.  The  connections  are 
ground  joints  and  the  torch  may  be  quickly  taken  apart  in 
order  to  remove  any  scale  or  obstruction  in  the  water  line. 
It  is  finished  in  brass  with  knurled  fittings. 


NEW  LUBRICANTS  AND  CUTTING  OILS 


IX  addition  to  three  grades  of  cutting  oils  recommended  as 
substitutes  for  lard  oil  on  account  of  their  greater  cooling 
qualities,   a   lubricant   especially   developed    for   use   in 
portable  pneumatic  tools  and  said  to  have  unusual  consist- 
ency and  lasting  qualities,  has  been  recently  introduced  by 
the  Fiske  Brothers  Refining  Company,  New  York. 

Their  No.  1040  cutting  oil  is  light  in  body  and  is  intended 
for   light   cutting   operations.    No.    1770    is    prescribed    for 


medium  work  and  No.  2020  is  furnished  for  extremely  heavy 
work. 

A  prcxiuct  known  as  Ferrol  Economizer,  which  is  said  to 
be  impervious  to  fresh  or  salty  water  or  water  containing 
acids,  and  is  not  affected  by  heat  or  cold,  is  also  manufac- 
tured by  this  company  for  lubricating  gears,  chains  and 
ropes,  or  for  use  wherever  a  c[uestion  of  e.xtreme  temperature 
or  high  bearing  pressure  with  low  speed  arises. 


OIL  FUEL  RIVET  FORGE  FOR  THE  REPAIR  TRACK 


HIGH  wheels  clear  the  tracks  and  the  comparatively  low 
center  of  gravity  due  to  the  fuel  tank's  location  near 
the  center  of  the  axle  of  the  wheels  in  the  rivet  forge 
illustrated  herewith,  decreases  the  difficulty  of  getting  it 
from  one  section  of  the  "rip  track'"  to  another  in  car  repair 
work.  The  handle  used  in  pulling  it  folds  back  against  the 
bodv  of  the  forge  without  interference.  The  operation  of  this 
forge,  which  will  heat  four  hundred  f4-in.  by  3-in.  rivets  per 
hour,  involves  the  use  of  a  special  burner  constructed  on  the 
vacuum  principle,  which  makes  it  possible  to  burn  any  grade 


From  there  it  passes  to  the  atomizing  valve,  being  at  such  a 
temperature  that  when  the  hot  air  strikes  it  it  becomes  im- 
mediately risified,  passing  into  the  combustion  chamber  in 
that  condition.    A  by-pass  from  the  air  pipe  passes  up  above 


Oil  Fuel  Rivet  Forge  for  Car  Repair  Work 

of  fuel  oil  or  kerosene,  without  pressure  on  the  IS-gallon 
fuel  tank.  This  is  a  "safety  first"  consideration  of  no  mean 
value. 

The  forge  is  made  by  the  Mahr  Manufacturing  Company, 
Minneapolis,  Minn.,  and  the  burner  is  of  the  standard  type 
made  by  that  company.  A  hollow  chamber  through  which 
passes  the  air  used  in  atomizing  the  oil.  extends  across  the 
front  of  the  furnace  above  the  opening.  At  the  entrance 
to  this  chamber  a  portion  of  the  air  is  led  down  to  a  point 
below  the  furnace,  opening  into  a  perforated  pipe.  From  this 
chamber  the  air  pas.ses  to  the  atomizing  valve.  An  oil 
chamber  is  formed  in  the  lower  end  of  the  lead,  the  oil 
passing  up  through  this  chamber,   where   it   is  pre-heated. 


Rivel   Forge   Mounted    on    Convenient    Stand 

the  combustion  chamber  and  feed?  air  into  the  furnace,  in 
this  way  insuring  perfect  combustion  of  the  oil.  An  inter- 
esting feature  in  the  performance  of  this  furnace  is  the  lack 
of  scale  formed  on  the  work :  this  is  accomplished  by  having 
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a  neutral  flame,  no  more  air  being  admitted  than  is  necessary 
thoroughly  to  consume  the  oil.  The  flow  of  the  air  through 
the  by-pass  is  controlled  by  a  valve,  as  is  the  air  and  oil 
mixture.  The  atomizing  valve  also  is  of  a  distinctive  de- 
sign. It  is  constructed  on  the  piston  valve  principle  and 
permits  passing  the  impurities  in  the  oil  through  to  the  com- 


bustion chamber  without  danger  of  clogging  the  valve. 
A  small  portable  forge  is  also  shown,  using  tlie  same  princi- 
ples of  operation  as  the  outfit  described  above.  It  is  conveni- 
ently mounted  on  a  strong,  wrought  iron  stand  provided  with 
two  trays;  the  bottom  one  may  be  used  as  a  cold  rivet  bin,  the 
upper  one  for  tools. 


MULTIPLE   PUNCH   FOR   CAR   UNDERFRAMES 


BY  GEORGE  P.  THOMAS 

Prt-sident,  Thomas  Spacing  Machine  Company,  Pittsburgh,  Pa. 


THE    NECESSITY    of    reducing   manufacturing    cost,    with 
labor  cost   tending   to  stay   fi.xed,   makes   standardiza- 
tion of  design  a  most  important  consideration  in  plants 
engaged  in  steel  construction,  such  as  steel  car  shops.     Only 
on  the  basis  of  standardized  design  is   it  possible  to  take 


Fig.  1 — Car  Underframe  Type   Multiple   Punch   with   Interchange- 
able Special  Tools 

advantage  of  the  possibilities  offered  by  special  tools  which 
will  increase  output  and  cheapen  unit  costs  through  quantity 
production. 

The  demand  for  a  punching  machine  with  a  wide  range 
of  application,  such  as  is  found  in  the  steel  car  shops,  was 
responsible  for  the  design,  or  perhaps  it  may  better  be 
said,  the  development,  of  the  machine  here  described.  The 
punch  with  several  of  the  interchangeable  punching  and 
blanking-out  tools  and  dies  is  shown  in  Fig.  1.  This  ma- 
chine was  built  for  one  of  the  large  tank  car  companies. 
Its  utility  and  capacity  are  greatly  increased  when  it  is 
operated  in  conjunction  with  a  spacing  table,  as  described 
in  subsequent  paragraphs. 

Steel  car  underframe  work  requires  punching,  shearing 
and  sometimes  coping  and  blanking-out  of  plates  or  struc- 
tural sections.  In  some  cases  the  structural  sections  are  made 
by  flanging  flat  plates,  which  are  punched  most  readily  be- 
fore being  flanged.  Tool  set-ups  suitable  for  these  opera- 
tions are  shovra  in  Figs.   2  and  3.     With  other  tools  and 


spacing  blocks  to  suit,  angles  up  to  6  in.  x  o  in.  x  j-^  in.  can 
be  punched  singly  or  in  pairs,  the  latter  method  having  the 
advantage  that,  with  the  clamping  device  illustrated  in 
Fig.  1,  the  angles  are  held  back  to  back,  and  the  tendency 
to  curling  is  overcome  and  the  holes  are  uniformly  spaced 
with  reference  to  tlie  heel  of  the  angle.  Likewise,  I-beams 
up  to  6-in.  flange  and  15-in.  web  and  channels  of  corre- 
sponding dimensions  can  be  punched  on  either  the  flanges  or 
web,  the  channels  for  flange  punching  being  handled  in  pairs 
as  though  they  were  an  I-beam,  by  means  of  the  automatic, 
cam-operated  clamping  device  illustrated  in  Fig.  1.  In 
punching  channels,  the  web  is  always  punched  first.  For 
punching  the   webs   of  beams   and   channels,   guide   rollers 


Fig.    2 — Punch    Equipped    with    Tools    for    Multiple    Punching    of 
Plates 

are  mounted  on  the  punch  blocks  in  the  same  way  that  the 
die  holders  are  held  in  place,  that  is,  by  means  of  T-head 
bolts.  Z-bars  are  also  handled  in  pairs  with  a  special  set- 
up, for  either  web  or  flange  punching.  For  this  work,  high 
and  low  die  holders,  and  long  and  short  punch  spindles  are 
required.  As  the  clearance  between  housings  is  approxi- 
mately 39  inches,  plates  or  sills  up  to  36  inches  in  width 
can  be  punched. 

The  design  of  this  tool  is  such  that  it  can  be  fitted  up 
very  readily  with  coping  tools,  or  it  can  be  converted  into 
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a  gate  shear,  guillotine  type  shear,  angle  and  channel  shear, 
or  bar  shear. 

The  adaptability  of  this  multiple  punch  for  use  in  con- 
nection with  a  spacing  table  is  shown  in  Fig.  4,  in  which 


Fig.  3— Set-Up  of  Tools  for  Blanking  Out  Web  of  Channel  ami 
Punching  at  Each  Side  in  Pairs 

the  spacing  carriage  (of  the  hand-operated  type)  is  shown 
in  the  foreground  in  place  on  the  roll  table.  The  trailer 
carriage,  for  guiding  the  trailing  end  of  the  plate  or 
other  member  while  going 
through  the  punch  is  shown 
somewhat  indistinctly  on  thi.- 
far  end  of  the  roll  table.  The 
movement  of  the  spacing  car- 
riage in  advancing  the  plate 
through  the  punch  can  be 
made  entirely  automatic  by 
the  use  of  a  motor  mounted 
on  the  carriage  and  driving 
through  a  clutch  arrangement 
and  gear  train  to  the  pinions 
that  are  to  be  seen  in  the  il- 
lustration adjacent  to  the  car- 
riage wheels.  However,  as 
the  rollers  of  the  roll  table 
are  all  equipped  with  ball 
bearings,  the  heaviest  plate 
can  be  moved  by  hand  with 
remarkable  ease. 

Whether  motor  or  hand 
driven,  the  spacing  between 
holes  or  rows  of  holes,  as 
the  case  may  be,  lengthwise 
of  the  plate,  is  automatically 
controlled  by  means  of  a  full- 
sized  templet  which  is  fast- 
ened to  the  side  of  the  roll 
table  by  means  of  clamps. 
This  templet  is  simply  a 
wooden  strip,  which  can  be 


[ircjiaied  in  the  pattern  shop,  having  steel  pins  driven 
in  at  intervals  corresponding  to  the  pitch  between  holes,  meas- 
ured lengthwise  of  the  plate.  The  drawing  for  the  punch- 
ing layout  is  used  in  making  this  templet  which  is  thereafter 
identified  by  being  marked  with  this  drawing  number.  These 
steel  pins  on  the  templet  simply  serve  to  actuate  the  tripping 
mechanism  on  the  spacing  carriage,  which  in  turn  releases 
a  set  of  pawls  that  drop  by  gravity  into  the  spacing  rack 
mounted  on  the  framework  of  the  table.  The  operation  of 
these  pawls  is  electrically  interlocked  with  the  operation  of 
the  ram  of  the  punch,  so  that  when  the  pawls  are  down  in 
the  spacing  rack,  locking  the  carriage  where  it  is  stoppc-d, 
the  punch  can  then  operate,  and  as  soon  as  the  punching 
tools  strip  the  plate  a  cam-operated  contact  on  the  main 
cam  shaft  of  the  punch  closes  the  circuit  to  the  solenoid 
shown  in  Fig.  4  mounted  on  the  carriage,  which  operates  to 
lift  the  pawls  out  of  the  spacing  rack  and  thus  allows  the 
carriage  to  advance  with  the  plate  to  which  it  is  clamped 
until  the  next  spacing  pin  on  the  templet  a,gain  causes  the 
carriage  to  stop  while  the  punch  makes  another  stroke. 

The  standard  punching  tools  can  be  set  to  a  minimum 
of  2-inch  centers,  and  may  be  controlled  singly  or  in  groups. 
Thus,  the  number  of  holes  punched  at  a  time  across  the 
plate  with  each  stroke  of  the  punch  is  under  the  control  of 
the  operator  by  means  of  the  hand  levers  which  operate  the 
gags  in  the  respective  punching  tool  holders.  This  is  shown 
most  plainly  in  Fig.  2  in  which  the  gags  for  the  eight 
punching  tools  are  seen  to  he  linked  up  to  the  arms  mounted 
on  the  two  horizontal  operating  bars  in  two  groups  of  four 
each.  In  Fig.  3,  a  different  grouping  of  gag  controls  is 
shown.  The  two  middle  arms  on  the  upper  bar  are  idle; 
the  third  arm  operates  the  gag  for  the  inner  tool  on  the 
right-hand  side.  The  other  three  tools  are  controlled  by 
the  lower  gag-operating  bar.  With  hand-operated  gag  con- 
trol, the  operator  has  to  be  on  the  alert  to  work  the  proper 
combinations  of  gags  to  give  the  required  punching  layout 
for  each  successive  position  of  the  plate  as  it  advances 
through  the  punch. 

A   method   of   automatically   controlling   the   operation   of 


Fig.  4 — 30-lnch  -Aulomatic  Spacing  Table,  and  Punch  Equipped  with  Gag  Control  Mechanism 
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the  gags  is  shown  in  Fig.  4.  The  drum  is  driven  through  a 
gear  train  from  the  main  cam  shaft  of  the  multiple  punch. 
Pins  properly  located  on  the  drum  operate  through  the 
vertical  connecting  rods  to  throw  the  gags  in  and  out  of 
the  tool  holders.  With  this  automatic  gag  control  in  opera- 
tion on  a  multiple  punch  also  equipped  with  an  automatic 
spacing  table,  it  is  possible  to  put  through  the  most  com- 
plicated punching  layout  without  the  possibility  of  errors 
due  to  mistakes  of  an  operator,  and,  moreover,  with  this 
full-automatic  ecjuipment,  it  is  possible  to  tune  up  the 
equipment  to  the  point  of  maximum  productive  capacity 
without  danger  of  losses  due  to  incorrect  operation  of  the 
equipment.  It  will  be  evident,  however,  to  even  the  casual 
observer  that  the  use  of  full-automatic  equipment  such  as 
this  presupposes  quantity  production  of  standardized  punch- 
ing layouts,  although  it  is  a  comparatively  simple  matter 
to  change  over  the  complete  set-up  of  the  punches  and  dies, 
gag  control,  and  spacing  templet  for  an  entirely  new  punch- 
ing layout,  only  a  short  time  being  involved  in  making 
the  change. 

The  two  side  housings  of  this  multiple  punch  and  the 
top  yoke  are  cast  as  a  unit,  the  bearings  for  the  main  cam 
shaft  being  carried  in  the  side  frames  without  splitting 
the  Ijearing  housings.  These  babbitted  bearings  are  carried 
in  solid  bronze  shells,  one  of  which  has  an  outside  diameter 


such  as  to  allow  the  cam  shaft,  with  the  cam  forged  solid 
thereon,  to  be  threaded  through  the  housing  in  assembling 
the  machine.  After  the  cam  shaft  is  in  position  the  bronze 
bearing  shell  is  slipped  over  the  shaft  and  into  place,  where 
it  is  securely  locked. 

The  advantages  of  this  construction  are,  first,  the  extreme 
rigidity  of  the  frame  in  comparison  with  the  ordinary  open 
throat  or  "C"-type  punch  used  for  the  same  work;  second, 
lighter  weight,  which  justifies  the  use  of  cast  steel  instead 
of  cast  iron  for  the  frame,  thus  introducing  a  much  higher 
factor  of  safety;  third,  much  smaller  floor  space  required 
for  the  punch;  fourth,  greater  strength  with  a  one-piece, 
frame  casting  than  with  frame  made  in  sections  and  bolted 
together;  fifth,  the  tension  strains  are  carried  in  a  straight 
line  from  the  shaft  to  the  base,  thereby  insuring  maximum 
strength  and  rigidity,  which  in  turn  results  in  longer  service 
from  the  punching  tools  and  dies. 

The  capacity  of  the  punch  here  illustrated,  which  is 
designated  as  a  No.  14  machine,  is  4S0,000-lb.  ram  pres- 
sure, or  in  other  words  a  capacity  for  punching  a  2-inch 
hole  in  154-iii-  plate,  or  its  equivalent,  and  for  shearing 
flats  up  to  8  in.  X  1J4  in.,  and  rounds  up  to  2^4  in-  The 
ram  has  a  travel  of  2  in.,  and  at  normal  speed  makes  26 
strokes  per  minute.  This  machine  requires  a  10-H.  P. 
driving  motor. 


•CONSTANT  SPEED  MOTOR  DRIVE  FOR  SHAPER 


GOULD  &  EBERHARDT,  Newark,  N.  J.,  have  designed 
what  is  known  as  a  selective  type  gear  box,  with 
steel  case-hardened  gears,  which  may  be  used  with  a 
constant  speed  motor  drive  or  a  single  pulley  belt  drive, 
giving  the  same  changes  of  speed  as  are  ordinarily  obtained 
with  the  cone  pulley  drive.  It  is  unnecessary  to  stop  the 
machine  in  changing  speed  except  when  changing  from 
single  gear  to  back  gear,  or  vice-versa. 


A  10  h.  p.,  1,200  r.  p.  m.,  constant  speed  motor  is  used  on 
the  2S-in.  Invincible  shaper  shown  in  the  photographs.  This 
machine,  by  the  way,  will  be  exhibited  at  the  mechanical 
conventions  at  Atlantic  City.  Eight  changes  of  speed  may 
be  obtained  for  every  change  in  stroke.  Some  idea  of  the 
]5ropartions  of  the  gear  box  and  the  motor  and  of  the  rela- 
tive location  of  the  control  levers  and  wheel  on  the  operator's 
side  of  the  machine  may  be  obtained  from  tlie  photographs. 


(Left)    Operator's  Side  of  Machine  Showing   Application   of  Molor  and  "Seleolive  Type"  Gear  Box.    (Right)  Partial  Rear  View. 
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The  shaper  has  a  range  of  cutting  strokes  of  from  9  to  115. 
The  maximum  stroke  is  28*4  m-  and  it  planes  for  a  width 
of  29  in.     The  maximum  distance  from  the  table  to  the  ram 


is  l/j.^  in.,  and  the  minimum  distance  is  4J4  in-  The  head 
has  a  vertical  movement  of  S  in.,  while  the  table  has  a  similar 
movement  of  I3'.j  in. 


AN  OIL  CONSERVER  FOR  BEARINGS 


AN  improvement  in  the  application  of  oil  wipers  for  bear- 
ings is  .shown  in  the  illustration.  It  consists  of  a  tem- 
pered steel  spring  with  a  triangular  shaped  piece  of  bab- 
bit metal  mounted  on  the  end.  The  babbitt  is  shaped  to  the 
shaft  and  wipes  the  shaft  clean,  returning  the  oil  to  the  reser- 
voir of  the  bearing.  The  spring  is  fastened  to  a  convenient 
point  in  the  groove  at  the  end  of  the  bearing  or  to  the  housing. 
A  wiper  is  placed  at  each  end,  and  it  is  stated  that  it  will  hug 
the  shaft  under  all  conditions  even  if  the  bearing  wears  or 
the  shaft  thins  so  as  to  normally  pull  awa)-  from  the  wiper. 
Reversing  the  direction  of  the  shaft  will  not  decrease  the  ef- 
fectiveness of  the  wipers,  which  are  furnished  for  all  plain 
roller  or  ball  self-oiling  bearings. 

These  new  oil  wipers  are  manufactured  by  the  Industrial 
Products  Company,  Detroit,  Mich.  The  makers  state  that 
bearings  equipped  with  these  wipers  have  been  in  sat- 
isfactory service  for  over  two  and  a  half  years;  tests  and 
records  show  that  the  saving  in  oil  required  for  replacement 
has  been  not  less  than  SS  per  cent  on  line  shafts  6  inches  in 
diameter  and  upwards.  On  tests  run  for  the  last  four  months 
on  10  bearings,  each  transmitting  250  h.  p.,  there  has  been 
required  one  gallon  of  oil  for  replacement  on  all  10  bearings. 


Oil  Wiper  for  Bearings 


EYE  PROTECTORS  FOR  SHOP  AND  LOCOMOTIVE  MEN 


PROTECTION  for  the  eyes  of  enginemen  and  firemen, 
riveters,  grinders,  foundry-men,  electric  and  gas  weld- 
ing operators  and  other  shop  men  w-hose  duties  require 
the   wearing  of  goggles   is   provided  by  the   Insula  Welda 
Eyetects   and   the   Resistal   Industrielle   Eyetects   which   are 
shown  in  the  illustrations. 

The  lenses  of  the  Resistal  Industrielle  Eyetects  are  quickly 
changeable  by  the  removal  of  the  lock  wire  from  the  holes 
in  the  frame.  The  bridge  is  wide  and  is  said  to  rest  com- 
fortably on  the  nose;  it  is  provided  with  a  lip  at  the  top  which 
protects  the  eyes  at  the  nose.  The  side  shields,  which  are  of 
perforated  sheet  nickel-silver,   are  hinged  and   fold  easily; 


Resistal  Industrielle  Eyetects,  a  Safety  Goggle 

they  afford  ventilation  and  prevent  the  entrance  of  dust.  The 
goggles  are  held  in  place  by  an  adjustable  elastic  strap  which 
is  light  and  comfortable. 

The  Insula  Welda  Eyetects  are  made  specially  for  welding 
operators    and    contain    removable    colored    Resistal   lenses, 


for  which  it  is  claimed  no  harmful  glare  can  penetrate,  yet 
provides  a  perfect  vision  for  the  operator.  The  nose  bridge 
is  an  adjustable  strap.  The  shield  has  five  ventilating  holes 
behind  the  lens  cap  to  admit  air.  There  are  also  four  com- 
pression slots  on  the  circumference  of  the  shield  which  m.ake 
it  possible  for  the  lens  cap  to  be  slipped  over  the  shield  and 


A  Goggle  for  Welders,  Known  as  the  Insula   Welda  Eyetects 

be  held  in  place  by  friction.  The  elastic  also  serves  to  hold 
the  friction  cap  snugly  in  place  regardless  of  the  thickness 
of  the  lens.  This  construction  makes  it  possible  quickly  to 
remove  and  replace  the  lenses  while  the  goggles  are  in  use. 

Both  goggles  are  provided  with  lenses  of  non-shatterable 
glass  known  as  Resistal,  a  combination  of  double  glasses 
with  a  layer  of  transparent  celluloid  between  them,  which 
has  satisfied  an  official  government  test  conducted  by  the 
Bureau  of  Standards  as  to  its  safety  features.     The  follow- 
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ing  sentence  is  taken  from  one  of  the  Bureau's  reports;  "In 
view  of  the  tenacity  with  which  celluloid  holds  glass  and 
prevents  it  from  shattering,  the  slightly  lower  light  trans- 
mission of  such  a  combination  is  probably  compensated  by 


the  superior  protection  offered  to  the  eyes  in  case  of  accident 
to  the  goggles." 

These  goggles  are  manufactured  by  Strauss  &  Buegeleisen, 
New  York  Citv. 


20-INCH  BACK  GEARED  CRANK  SHAPER 


THE  Springfield  Machine  Tool  Company,  Springiield, 
Ohio,  has  added  to  its  line  of  shapers  a  20-in  model, 
which  is  similar  in  all  respects,  except  size,  to  its  25-in. 
back  geared  crank  shaper.  The  column  has  well  rounded 
comers  and  is  internally  ribbed;  the  ram  is  exceptionally 
long  with  ample  bearing  surface.  The  tool  head  has 
a  long  travel  and  has  a  down  feed  screw  with  a  mi- 
crometer collar  attachment.  The  tool  block  feeds  QJ/o  in.  in 
any  direction,  and  the  size  of  tools  used  is  J4  in-  by  lyi  in. 

The  lSJ4-in.  by  20-in.  table  has  a  transverse  movement  of 
32  in.  and  a  clearance  of  17  in.  from  its  top  to  the  ram.  The 
cross-rail  is  long  and  "deep  and  is  elevated  by  means  of  a 
telescopic  screw  provided  with  a  ball  bearing  thrust.  One 
gib  is  provided  with  an  angular  rear  face,  so  that  the  cross- 
rail  is  always  kept  square  with  the  column.  The  cross-rail  is 
provided  with  automatic  cross  feed  in  either  direction  and 
the  cross  feed  screw  has  a  micrometer  collar. 

The  cross  slide  has  an  extra  large  bearing  surface  on  the 
cross-rail.  The  vise  is  clamped  to  the  table  and  revolves  upon 
a  graduated  index  plate  which  is  keyed  to  the  table.  By 
means  of  an  index  pin  it  can  be  readily  locked  at  riglit  angles 
or  parallel  wdth  the  ram.  The  vise  jaws  are  lined  with  steel 
and  provided  with  a  tension  screw.  The  crank  gears  are 
made  with  large  pitches  and  wide  faces.  The  stroke  arm  is 
connected  to  the  ram  by  means  of  a  link,  providing  ample 
space  to  allow  a  4-in.  shaft  to  pass  entirely  through  the 
column  for  keyseating  or  any  other  similar  operation.  The 
stroke  is  varied  from  a  convenient  point  and  adjustment  is 


Springfield  20-iii.  Crank  Shaper 

possible  while  the  machine  is  in  motion.  Eight  speeds  are 
provided  and  the  number  of  strokes  per  minute  varies  from 
7  to  129.  The  machine  occupies  a  floor  space  of  56  in.  by 
136  in.  and  weighs  4,850  lb. 


DOUBLE  UTILITY  TOOL  FOR  BOILER  TUBES 


THE  self-feeding  flue  expander  illustrated  is  designed  to 
"finish  the  job"  by  flaring  the  end  of  the  flue  Ijefore 
the  expander  is  withdrawn;  it  saves  the  time  required 
for  flaring  with  an  additional  tool  in  a  different  operation. 
When  the  expander  has  been  inserted  into  the  flue  to  the  point 
of  the  flaring  part  of  the  flaring  roller,  the  mandrel  is  turned 
to  the  right  and  the  flue  is  rolled  tight  in  the  sheet.     To  ob- 


This  tool  is  known  as  the  locomotive  superheater  expander 
and  is  made  in  several  sizes,  for  43/S-in.,  454-in.,  5-in.  and 
SJ/i-in.  flues,  by  the  J.  Faessler  Manufacturing  Company, 
Moberly,  Mo.,  who  also  manufacture  a  similar  tool  for 
locomotive  arch  tubes  and  water  tube  boiler  flues.  The  latter, 
in  sizes  ranging  from  Zyi  in.  to  43/1  in.,  are  provided  with 
collars  which   are  adjustable  up  to  a  maximum  distance  of 


Tool  for  Expanding  and  Flaring  Tubes 


tain  the  flare  the  mandrel  stop  is  placed  against  the  cage, 
which  prevents  the  mandrel  from  entering  the  expander 
further,  and  then  by  continuing  to  turn  the  mandrel  to  the 
right  the  expander  is  forced  further  into  the  flue  and  the 
flare  is  produced.  To  remove  the  expander  the  mandrel  is 
turned  to  the  left.  It  is  stated  that  a  perfect  job  of  rolling 
flues  tight  in  the  sheet  can  be  performed,  and  that  any  angle 
of  flare  up  to  45  deg.  can  be  made. 


10  in.  or  more  between  the  base  of  the  collar  and  the  center 
of  the  rollers.  In  operation,  the  adjustable  collar  on  the 
cage  shank  is  set  back  from  the  outside  sheet  to  the  distance 
the  tube  projects  from  the  inside  sheet  and  then  the  opera- 
tor proceeds  exactly  as  with  the  other  tools,  already  de- 
scribed. These  tools  do  not  pinch  or  thin  the  tube  at  the 
bottom  of  the  flare  and  the  outside  edge  of  the  sheet;  these 
parts  are  left  the  same  thickness  as  the  body  of  the  tube. 
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AN  EFFICIENT  COAL  HANDLING  APPARATUS 


Two  HUNDRED  AND  FIFTY  tons  of  coal  per  hour  is 
shown  in  the  illustration.  It  is  adapted  for  the  han- 
the  rated  capacity  of  the  gantry  t)pe  bucket  crane 
dling  of  ashes,  cement,  clinker,  crushed  rock,  stone,  slag,  sand, 
gravel  and  other  loose  materials.  The  span  between  the  rails 
in  the  installation  shown  is  loS  ft.  9  in.  The  effective  canti- 
lever is  43  ft.  9  in.;  the  over-all  height  of  the  gantry  leg  is 
97  ft.  3  in.,  and  the  lifting  speed  of  the  bucket  is  320  ft. 
per  minute.  Coal  is  crushed  before  it  is  delivered  to  the 
power  house  by  a  250-ton  capacity  crusher  attached  to  the 
gantry  leg.  The  cantilever  leg  is  movable  and  can  be  drawn 
up  out  of  the  way  at  places  where  there  is  not  sufficient 
clearance.  The  installation  shown  was  manufactured  by  the 
Whiting  Foundry  Equipment  Company,  Harvey,  111.,  manu- 
facturers of  a  line  of  industrial  cranes  and  hoisting  apparatus, 
including  special  types  adapted  for  railway  cinder  pits. 
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The  Cantilever  Arm  Is  Movable 


Wliiting  Bucket  Crane,  Gantry  Type;    Capacity  250  Tons  Per  Hour 

VAPOR  AND  MOISTURE  PROOF  ELECTRICAL  FITTINGS 


THE    Appleton    Electric    Company,    Chicago,    111.,    has 
added  several  weather-proof,  and  vapor  and  moisture 
proof  fittings,  to  its  line  of  "Unilet"  conduit  fittings. 
These  fittings  are  particularly  suitable  for  service  in  round- 
houses,   power    plants,    lioiler    rooms,    tunnels,    oil    houses, 
and    in    any   place    where   the   switch   or   the    light    is   ex- 


posed to  weather,  to  locomotive  gases,  or  to  moisture. 
The  weather-proof  .snap  switch  fitting  is  No.  1  in  the  il- 
lustration. The  bridge  in  the  fitting  permits  of  mounting  any 
S  or  10  ampere  snap  switch.  It  is  comj^lete  with  flanged 
hood,  rubber  gasket,  and  all  necessan-  fastening  screws. 
Room   is   allowed   around   the   switch   handle   for  convenient 


Moisture  Proof  Conduit   Switch  Fittings  and   Outlets 
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use.  When  a  lock  switch  is  desired,  the  switch  handle  may 
be  removed  and  replaced  with  lock  attachment.  E.xtension 
stems  are  furnished  for  use  with  Perkins'  switches,  but  stems 
for  other  makes  can  be  furnished  if  the  make  is  specified. 

The  weather-proof  fitting  for  double  push-button  switches 
(No.  2)  was  designed  to  protect  push-button  switches  from 
vapor,  gas  and  dust.  The  body  has  four  ears  to  which  the 
cover  is  fastened.  The  cover  is  flanged,  and  is  furnished 
with  a  mechanism  which  operates  the  push  buttons  and  ex- 
tends through  the  side  of  the  dome  terminating  in  an  operat- 
ing handle.  That  portion  of  the  shaft  to  which  the  handle 
is  fastened,  passes  through  a  stuffing  box.  The  handle  is 
marked  with  indicators  "on"  and  "off." 


The  vapor-proof  lamp  outlets,  Nos.  3  and  4  are  fittings 
so  designed  that  they  remain  vapor,  gas  or  dust-proof  even 
though  the  globe  may  be  broken  or  removed  for  renewal  of 
lamp.  The  guards  are  of  the  screw  type,  and  do  not  require 
the  use  of  a  screw  driver.  These  fittings  are  furnished  with 
receptacles,  sealing  plates,  gaskets  and  all  necessary  screws, 
and  with  or  without  globe  and  guards. 

The  weather-proof  lamp  outfit  No.  5  is  suitable  for  use  in 
places  where  a  small,  durable  fitting  is  required.  It  is  fur- 
nished complete  with  receptacle,  gasket,  holder  and  guard. 
Brass  guards  are  regularly  furnished  on  this  fitting,  but  steel 
guards  can  be  furnished  if  so  specified.  This  type  is  not 
made  to  take  vapor-proof  globes. 


A  REFINEMENT  IN  TWIST  DRILL  GRINDERS 


THAT  the  agitation  for  "more  holes  for  less  money"  has 
influenced  the  development  of  other  factors  than  im- 
proved and  harder  steel  for  drills  and  improvement 
in  the  design  and  construction  of  the  machines  for  driving 
them,  is  attested  by  the  results  of  studies  on  the  proper  main- 
tenance of  the  drills.  One  of  the  results  is  shown  in  the 
photograph.  This  is  a  double  holder  drill  grinder  which 
contains  several  new  and  time  saving  features,  con- 
spicuous among  which  is  the  departure  from  the  usual 
practice  by  the  furnishing  of  a  double  holder  machine  in 


Molor  Driven  Double  Holder  Drill  Grinder 

which  is  combined  a  small  minimum  capacity  convenient 
in  handling  small  drills,  with  the  necessary  capacity  for 
large  drills.  The  smaller  holder  will  accommodate  drills  from 
No.  52  to  ^-in.,  while  the  larger  one  will  handle  drills 
up  to  4  in.  or  more.  The  larger  holders  grind  the  large  drills 
wet  and  use  a  coarse  wheel.  The  small  drills  are  ground  dry 
on  a  fine  grain  wheel. 

In  grinding  drills  on  this  machine  the  rotation  of  the  wheel 
is  downward  from  the  point  of  the  drill,  thus  obviating  a 
tendency  for  the  drill  to  lift  from  the  holder,  as  well  as 
throwing  all  grit  downward,  resulting  in  safety  for  the  op- 
erator's eyes. 

E.xtra  weight  has  been  incorporated  in  the  main  frame  or 


column  to  provide  for  rigidity.  The  spindle  is  furnished  with 
a  ring  oiled  bronze  bearing.  Radial  wear  and  end  play 
are  provided  lor  and  the  bearing  is  made  dustproof  through 
the  use  of  felt  washers.  The  wheel  guards  are  mounted  on 
the  stand  by  three  substantial  supports.  The  wheels  are 
carried  between  heavy  flanges  to  lessen  danger,  increase  rigid- 
ity and  insure  good  grinding  results. 

The  lip  rests  furnished  with  these  machines  are  flat  strips 
of  hardened  steel  of  uniform  width  and  thickness  with  slotted 
holes,  by  means  of  which  they  are  held  in  position  on  the 
front  of  the  holder;  the  screws  hold  them  not  only  against 
the  front  of  the  holder,  but  automatically  bring  the  back 
edge  against  the  shoulder,  which  is  machined  in  a  line 
parallel  to  the  correct  position  for  the  front  edge.  The  shape 
is  so  simple  that  it  is  .stated  that  if  one  of  the  lip  rests  be- 
comes lost  or  damaged  it  can  be  duplicated  without  difficulty. 
A  comparatively  long  life  for  the  lip  rests  is  made  possible 
by  the  fact  that  they  can  be  reversed,  the  front  edge  being 
suljstituted  for  the  back  edge. 

An  important  improvement  is  incorporated  in  the  wheel 
truing  mechanism.  A  wheel  truing  diamond  is  carried  in  a 
member  attached  to  the  hood  of  the  wheel  which  is  adapted 
to  swing  acro.ss  the  face  of  the  grinding  wheel.  The  carrier 
for  the  diamond  and  a  stop  are  moved  in  unison  across  the 
wheel  by  the  turning  of  the  knurled  nut  on  the  end  of  the 
spindle,  which  is  seen  just  in  front  of  and  near  the  top  of 
the  motor  in  the  photograph.  Whatever  amount  is  dressed 
off  by  tlie  diamond  will  be  automatically  taken  care  of  by 
the  new  position  of  the  stop  and  when  the  drill  holder  is  again 
brought  in  front  of  the  wheel  a  perfect  setting  is  obtained. 

The  swiveling  action  provided  for  grinding  the  drill  is  ac- 
complished by  the  use  of  a  ground  stud  1  ^  in.  in  diameter 
by  4;4  in.  long  on  which  is  journaled  the  cast  iron  swivel 
head  with  a  bronze  bushing  l^earing  on  tlie  full  length  of  the 
ground  steel  stud.  The  top  of  the  bearing  is  covered  with  a 
plate  for  the  exclusion  of  dust  and  dirt  from  the  bearing 
surfaces.     A  grease  cup  lubricates  the  swivel  bearing. 

The  grinder  is  particularly  adapted  to  take  care  of  high 
speed  steel  drills  which  are  welded  or  screwed  into  machine 
steel  shanks,  where  fretiuently  the  shanks  are  considerably 
larger  than  the  drill.  A  special  drill  holder  has  been  de- 
signed for  left  hand  drills. 

To  accommodate  the  difterences  in  the  amount  of  clearance 
required  on  dift'erent  classes  of  work,  provision  is  made  for 
rocking  the  drill  holder  in  the  upper  swivel  bearing,  which 
rocking  adjustment  is  controlled  by  turning  a  knurled  hand- 
wheel  operating  a  differential  screw. 

This  doulile  holder  drill  is  characteristic  of  the  line  of 
grinding  machines  manufactured  bv  the  Grand  Rapids  Grind- 
ing Machine  Company,  Grand  Rapids,  Mich.,  who  will  ex- 
hibit the  style  C-6-A  grinder  mentioned,  with  several  other 
models,  at  the  June  mechanical  conventions  at  Atlantic  City. 
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QUICK-ACTING  DEVICE  FOR  UNWHEELING  COACHES 


THE  successful  application  of  the  principle  of  raising 
locomotives  for  unuheeling  b)-  means  of  permanently 
installed,  electrically  operated  screw  jacks  lifting  from 
the  floor,  has  been  extended  to  the  car  repair  tracks  and  the 
illustrations  give  some  intimation  of  the  speed,  cleanliness 
and  general  efficiency  in  jacking  up  cars  preparatorj'  to 
rolling  out  the  trucks  from  both  ends. 

The  electric  controller  box  is  at  the  right  of  the  first 
pair  of  jacks  in  Fig.  1.  The  upright  members  of  the  jacks 
are  spaced  a  fixed  distance  apart  laterally.  The  near  pair 
have  the  floor  boards  removed  to  show  the  mounting  of 
the  jacks  upon  a  truck,  which  provides  for  adjusting  their 
spacing  longitudinally  for  the  different  lengths  for  cars. 

The  heavy  steps  or  knees  on  the  jacks  travel  between  the 
jaws  or  flanges  of  the  cast  steel  column  or  post.  Each  is 
controlled  by  a  revolving  screw,  and  provision  is  made  for 
raising  each  step  to  the  sills  of  the  car  independently;  then 
all  four  jacks  can,  by  throwing  a  clutch,  be  controlled  as  a 
unit.  The  equipment  is  manufactured  by  the  Whiting 
Foundry  &  Equipment  Company,  Harvey,  111. 
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Jack  for   Unwheeling   Coaches 


Coach  Raised  Sufficiently  for  the  Trucks  to  Be  Removed 


A  CARBIDE  LAMP  AND  WELDING  TORCHES 


THE  new   5,000  candle  power  carbide  lamp   illustrated 
herewith  is  said  to  be  able  to  throw  a  strong  light  from  a 
12-in.  white  enamel  reflector  for  12  hours  with  the  use 
of  8  lb.  of  carbide — a  cost  of  approximately  3c.  an  hour. 
It  is  equipped  with  a  vanadium  steel  burner  cleaner  which 


operates  from  tlie  rear  while  the  light  is  burning.  The  con- 
tainer is  equipped  with  shelves  or  pockets  (see  A)  which  will 
accommodate  the  rated  carbide  capacity  of  the  container  and 
no  more;  it  has  the  added  advantage  of  facilitating  the  quick 
disposal  of  the  used  carbide  which  can  be  easily  dumped  by 


Cut  Weld"  Combination  Torch 
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simply  withdrawing  the  container  and  tapping  it  on  tlie  edge. 
The  light  has  10,000  candle  power.  It  burns  over  12  hours 
on  12  lb.  of  carbide,  at  a  cost  of  4  cents  per  hour. 

The  lamps  are  the  product  of  the  Alexander  Milburn  Com- 
pany, Baltimore,  Md.,  who  manufacture  a  general  line  of 
carbide  illuminating  apparatus,  as  well  as  oxy-acetylene 
torches  for  welding. 

The  "quick-weld"  torch,  type  J,  illustrated  herewith,  is  an 
equal  pressure  o.xy-acetylene  torch  for  welding  and  has  only 
recently  been  produced  by  tlie  same  company.  In  this  torch 
the  gases  are  mi.xed  in  the  tip  and  each  size  of  tip  has  its 
own  mi.\ture.  The  torch  head  and  tips  have  a  ilat  seat  which 
insures  a  perfect  fit  at  all  times,  a  new  tip  fitting  the  old 
torch  without  difficulty.  It  is  provided  with  five  different 
sizes  of  tips  and  is  equipped  with  union  hose  couplings. 
This  torch  is  known  as  the  equal  pressure  welding  torch  be- 
cause the  oxygen  and  acetylene  are  used  at  equal  pressures; 
this  is  said  to  make  a  softer  flame  and  prevent  danger  of 
oxidation  of  the  metal  through  an  oversupply  of  oxygen; 
the  torch  is  said  to  be  non-flash-back. 

The  "cut-weld"  torch,  also  illustrated,  is  also  a  new  prod- 
uct and  is  an  all-purpose  torch  with  interchangeable  tips 
which  can  be  used  for  cutting  or  welding  as  the  case  requires. 


Carbide   Light 


Parts    of   Carbide    Container 


OIL  STORAGE  AND  PREVENTION  OF  WASTE  OF  OIL 


THE  bung  stopper,  shown  in  the  illustration,  is  so  con- 
structed that  it  may  be  tightly  fitted  in  the  bung  hole 
of  a  barrel  whose  contents  may  then  lie  transferred  to 
storage  tanks  without  the  loss  of  a  drop  of  oil. 

The  threaded  main  stem  through  the  center  of  the  body 
of  the  bung  stopper,  is  connected  to  the  two  upturned  fingers 
which  rest  against  the  inside  of  the  barrel.  The  fingers  are 
pivoted  to  the  stem  in  such  a  way  that  the\"  can  readily  be 
slipped  through  the  bung  hole.  By  tightening  the  hand 
screw  at  the  upper  end   of  the  stem,   tlie  bung  stopper  is 


V 


\^ 
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clamped  to  the  barrel  at  the  bung  hole.  When  the  stopper 
has  been  placed  directly  over  the  fill  opening  the  sliding 
gate  on  the  outlet  of  the  stopper  is  opened.  The  bung 
stopper  is  a  standard  attachment  furnished  by  the  Milwaukee 
Tank  Works,  Inc.,  Milwaukee,  Wis.,  who  are  also  manufac- 
turers of  the  storage  tanks  illustrated. 

The  battery  of  tanks  placed  in  series  forms  an  ideal  method 
of  handling  oils  of  different  kinds.  All  the  dimensions  of 
the  tanks  are  the  same,  except  for  the  width  which  varies 
according  to  the  capacity.  Tanks  of  various  capacities  may 
therefore  be  placed  in  the  same  series  without  disturbing  the 
uniformity  of  appearance.  The  pumps  which  are  furnished 
with  the  tanks  are  of  standard  self-measuring  designs.  An 
18  in.  manhole  affords  easy  access  for  cleaning  or  inspection. 


Bung   Stopper   Designed    to    Prevent   Waste    of   Oil 


Tanks  of  Different  Capacities  But  Uniform  Appearance  May  Ba 
Placed   in  Series 
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A  BORING  MILL  THAT  IS  SIX  MACHINES  IN  ONE 


A  MACHINE   that   is   a   self-contained,    fully   equipped 
factory,  capable  of  producing  the  highest  grade  of 
work,  correct  to  witliin  a  thousandth  part  of  an  inch, 
marks  the  advanced  stage  of  multi-spindle  boring  mills  which 
has  been  achieved  in  the  "Mult-Au-Matic." 

This  machine  will  be  exhibited  in  opieration  at  the  June 
mechanical  conventions  at  Atlantic  City  with  a  new  vertical 
turret  lathe  and  the  Ma.\i-Mill,  a  development  of  the  2- 
spindle  boring  mill,  by  its  designers  and  manufacturers,  the 
BuUard  Machine  Tool  Company,  Bridgeport,  Conn. 

The  Mult-Au-Matic  illustrated  in  the  photographs  is  six 
engine  lathes  in  one  machine,  each  working  in  secjuence  and 
operated  by  one  man,  whose  only  duties  consist  of  loading 
and  unloading.     There  are  five  working  stations,  each  of 


BuUard   Muh-.\u-Matic 

which  impresses  the  onlooker  as  being  an  engine  lathe  stand- 
ing on  its  head,  and  working  the  better  because  of  the  new 
position,  for  all  the  humanly  operated  lathe  motions  are 
followed  out  without  the  mind  or  hand  of  man  to  guide  and 
with  slight  possibility  of  human  lapses  in  time  and  accuracy. 
The  field  of  the  Mult-Au-Matic  includes  all  classes  of 
castings,  forgings,  or  bar-stock  sections,  cut  to  length,  com- 
ing within  its  capacity,  and  which  require  boring,  turning. 


facing  or  threading  operations,  either  singly  or  in  combi- 
nation. It  comprises  six  independent  vertical  lathes  auto- 
matically operated  in  combination  on  a  series  of  pieces  of 
the  same  form  and  size,  all  of  the  sequence  of  operations, 
including  chucking,  being  performed  simultaneously.  Thus 
there  is  produced  a  completely  finished  piece  in  the  time 
required  for  the  largest  operation  of  the  sequence  plus  the 
few-  seconds  needed  for  the  indexing  of  the  carrier  and  its 
spindles  from  one  station  to  the  next.  The  six  independent 
work-holding  spindles  are  mounted  on  a  carrier,  or  turret, 
which  revolves  around  a  central  column  having  six  faces,  the 
first  of  which,  being  the  loading  station,  is  blank.  On  the 
remaining  five  faces  are  mounted  tool-carrying  slides  which 
are  independently  adjustable  in  amount,  rate  and  direction 
of  movement. 

The  cylindrical  base  is  divided  into  two  sections,  the  lower 
of  which  serves  as  a  tank  of  large  capacity  for  cutting  lubri- 
cant or  "Coolant"  and  the  upper  as  a  reservoir  for  the  lubri- 
cating oil  circulated  throughout  the  machine.     On  its  lower 


Inside    View   of   the   Upper   Story    of   8-Inch    Mult-Au-Matic   with 
Metal   Splash    Guards   Removed 

end  is  found  the  main,  or  central,  bearing  for  the  spindle 
carrier,  or  turret.  This  section  contains  the  indexing  or 
turret  registrj'  mechanism  and  is  illustrated  herewith  sliowing 
an  inside  view  of  the  upper  section,  with  the  sheet  metal 
guard  removed  revealing  the  main  drive  shaft,  the  outside 
hand-controlled  clutch  ring,  work  spindle  drive,  feed  change 
gears,  quick  return  cam  on  feed  head,  and  a  view  of  a 
counterweight  on  one  of  the  stations  of  the  machine. 

On  its  upper  end  are  mounted  the  independent  tool-carry- 
ing heads,  and  on  the  head  of  the  colunm  and  firmly  se- 
cured thereto  is  mounted  a  strongly  ribbed  base  for  the  feed 
and  driving  mechanism. 

The  work  spindles,  in  type  and  proportion,  are  somewhat 
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like  those  used  in  the  Bullard  boring  mills  and  vertical 
turret  lathes.  Means  for  obtaining  widely  variable  inde- 
pendent selective  speeds  for  the  work-carrj'ing  spindles  are 
provided  at  each  station.  Speed  changes  are  made  through 
the  transformer  gears,  located  at  the  head  of  the  column. 


Base  and  Hexagonal  Column  Showing  Controller  Drum,  Locking 
Pin   and   One   of  the   Work  Spindle   Driving   Pinions 


The  carrier  is  rotated  from  station  to  station  by  power. 
The  tool-carrying  heads  are  mounted  on  the  faces  of  the 
column  at  the  five  work  stations.  These  heads  are  entirely 
independent  in  direction,  amount  and  rate  of  movement,  and 
consist  of  a  main  slide  gibbed  to  the  column,  on  which  is 
mounted  a  secondary  slide  to  which  tho  tool  combination  can 
be  secured.  The  secondary  slide  may  be  swiveled  to  90  de- 
grees either  way  of  the  work  axis  and  rigidly  located  at  any 
angle. 

For  straight  boring,  reaming  and  turning,  the  secondary 
slide  is  locked  at  zero  and  the  entire  head  moves  as  a  unit 
throughout  the  distance  required  to  complete  the  operation, 
meets  its  stop  and  is  returned. 

For  taper  boring — an  example  of  which  is  shown  in  one 
of  the  illustrations,  a  developed  view  of  the  six  heads — an- 
gular turning  or  facing  at  any  angle  with  the  work  axis  the 
secondary  slide,  which  is  fed  the  distance  required,  is  brought 
to  rest  by  a  stop  and  locked  in  position.  The  motion  is 
then  taken  up  by  the  secondary  slide,  which  is  fed  the  dis- 
tance required,  brought  to  rest  by  an  adjustable  stop  and 
returned  through  its  original  path.  The  heads  are  rapidly 
advanced  to  the  point  where  feed  should  begin,  the  feeds 
then  engaged  at  the  predtermined  rate  per  revolution,  and 
at  the  completion  of  the  feed  movement  are  rapidly  returned. 
The  rate  of  advance  and  return  is  constant  regardless  of 
feed  or  spindle  speed,  but  the  point  of  change  from  rapid 
advance  to  speed  is  adjustable. 

Each  tool  head  has  also  an  independent  manual  control, 
saving  time  in  the  setting  up  of  a  job.  The  time  element 
of  all  automatic  motions  is  therefore  constant  and  cannot 
he  varied  or  adjusted  by  the  operator. 

The  Mult-Au-Matic  operates  on  a  principle  that  makes 
the  total  time  for  machining  a  piece  on  it  the  time  of  the 
longest  single  operation.  A  feature  that  promotes  flexibility 
of  set-up  and  at  the  same  time  decreases  the  expense  of  tool 
equipment  is  the  use  of  traverse  and  angular  feeds.  The 
necessity  of  sweep  cutters  for  facing  is  done  away  with. 

Some  idea  of  the  remarkable  savings  brought  about  by  this 
machine  may  he  had  from  the  experience  of  a  manufacturer 
cf  international  renown.  In  his  plant  a  Mult-Au-Matic  has 
cut  the  total  time  for  a  series  of  different  machining  opera- 
tions on  a  certain  piece  from  15  minutes  to  2  minutes  and 
15  seconds.  In  addition  to  this  saving  in  time,  the  work  is  of 
higher  and  more  uniform  quality. 


Developed  View  of  the  Loading  Station  and  Five  Working  Stations,    Showing    the    Mult-.Au-Matic    Tooled    for    Machining 

Roller-Bearing    Race 


a    Conical 
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COMBINATION  TOOL  FOR  THE  STEEL  CAR  SHOP 


As  evidence  of  an  increasing  tendency  in  the  construc- 
tion of  machine  tools  which,  constituting  one  unit 
only,  are  designed  to  do  the  work  of  and  supplant 
two  or  more  independent  installations,  a  recent  addition  to 
the  motor-driven  hea\'y  punch  and  shear  line  is  shown  in  the 


other  for  angle  irons,  while  the  extreme  right  end  of  the 
machine  contains  a  set  of  coping  tools.  Seven  sets  of  tools, 
each  set  ready  for  instant  use,  constitutes  tlie  working  range 
of  this  interesting  combination;  it  will  be  recognized  that 
in  overcoming  the  loss  of  time  incident  to  the  setting  up  of 
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CombiDation   Punch  and   Shear   Especially   Desifrned   for   Steel   Car  Repair  Work 


illustration.     It  was  specially  designed  for  use  in  car  repair 
shops. 

The  left  hand  or  punching  end  of  the  machine  is  equipped 
with  a  semi-steel  architectural  jaw  for  handling  structural 
shapes;  the  throat  depth  can  be  furnished  in  any  required 
practicable  dimension.  Three  different  sizes  of  punches 
can  be  set  up  simultaneously  and  each  may  be  operated 
independently  at  the  option  of  the  operator.  The  right  hand 
end  of  the  machine  comprises  a  semi-steel  guillotine  frame 
supporting  and  operating  three  different  t^-pes  of  shears;  one 
for  flat  work,  one  for  different  sizes  of  round  bars  and  an- 


various  tools  as  generally  required  in  the  operation  of  the 
simple  double-ended  punch  and  shear,  a  marked  advantage 
has  been  gained.  The  frame  of  the  machine  is  of  semi-steel; 
the  bearings  are  of  phosphor  bronze  with  ring  oilers;  the 
clutches  are  fitted  w'ith  automatic  release. 

This  machine,  furnished  in  several  sizes,  will  be  ex- 
hibited at  the  June  mechanical  convention  at  Atlantic  City 
by  its  manufacturers,  the  Beatty  Machine  &  Manufacturing 
Company,  Hammond,  Ind.  It  is  arranged  for  motor  drive, 
as  indicated  in  the  drawing,  all  of  the  driving  mechanism 
being  mounted  on  the  head. 


HIGH  SPEED  STEEL  COUNTERSINKS 


NEW  designs  of  high  speed  steel  countersinks  with  three 
or  four  flutes  are  shown  in  the  photographs  and  are  ob- 
tainable in  15,  37,  45  and  60  deg.  angles  of  points. 
One  of  the  photographs  illustrates  the  method  of  attaching 
the   countersink   to   the   shank.      The   countersink    is    firmly 


Latrobe  ConDtersink  with  Four  Flates 

screwed  and  solidly  brazed  into  the  taper  tool  steel  shank 
with  a  patented  Latrobe  connection.  These  tools  are  the 
product  of  the  Latrobe  Tool  Company,  Latrobe,  Pa.,  a  sub- 


Latrobe  CouDtersink  with  Three  Flutes 


sidian-  of  the  Vanadium-Allovs  Steel  Company,  Pittsburgh, 
Pa.     ' 

These  high-speed  countersink?  were  specially  developed  for 
use  in  car  building,  bridge  building,  shipbuilding  and  struc- 
tural work.  It  is  particularly  desirable  for  work  of  this 
character,  as  well  as  ordinary  shop  use,  that  the  tools  be 


Showing  How  Countersinks  Are  Attached  to  Shanks 

made  of  material  of  such  toughness  and  hardness  that  they 
will  stand  up  under  rough  usage.  These  countersinks  are 
said  to  give  maximum  efficiency  on  the  hardest  material. 
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War  Cost  ol  Railway  Equipment 

For  the  information  of  the  Liquidation  Commission,  the 
office  of  the  chief  of  engineers  has  prepared  an  estimate  of 
the  costs  of  railroad  equipment  shipped  to  the  A.  E.  F.  com- 
puted on  the  basis  of  1914  prices.  The  government  actually 
paid  from  two  to  two  and  a  half  times  the  pre-war  costs. 

Unit   Cost   of   Standard   Gage    Railway    I-^uipment   Compared   with 
Pre- War  Cost 

Shipped  Unit  price  -Actual  cost 

to              r ^ 1  in  per  cent  of 

A.  E.  F.  Pre-war             Actual  pre-war  cost 
Locomotives — 

Consolidation     1,306  $17,500              $42,966  245 

Gasoline    10  9,350                22,000  235 

Saddle    tank    30  4,500                 9.700  216 

Total      1,346  

TaTk     675  $1,367  $3,397  248 

Gondola,    1.    s 3,429  1,090  2,340  215 

Flat    1,900  982  2,107  215 

Box     7,299  1,290  2,755  214 

Refrigerator     950  1,649  3,489  212 

Gondola,    h.    s 2,650  1,155  2,430  210 

Dump     50O  1,026  2,108  206 

Ballast     400  1,454  2,987  205 

Box,    with    cab 500  1.366  2.770  203 

Total     18,303  

Cost    of    Standard    Gage    Railway    Equipment    Compared    with    Pre-War 

Cost 

Actual  cost 
in  per  cent  of 
Pre-war  cost  Actual  cost        pre-war  cost 

Locomotives     $23,083,500  $56,524,870  245 

Cais     22,346,745  48,822,100  214 

Total      $45,430,245  $105,346,970  230 


director  general  of  railroads,  for  sale  to  the  railroads.  Under 
the  arrangement  with  the  Railroad  Administration  the  direc- 
tor general  will  use  every  effort  to  dispose  of  the  property  to 
the  several  railroads  at  market  prices  at  the  time  and  place 
at  which  disposition  is  made.  The  incidental  expenses  inci- 
dent to  the  care  of  the  material  are  to  be  taken  from  the 
proceeds  of  the  sale. 

This  arrangement  also  covers  about  1,366  tank  cars  pur- 
chased by  the  Ordnance  Department,  100  twelve-yard  and 
1,320  twenty -yard  side  dump  cars,  all  of  which  are  fitted  to 
comply  with  Master  Car  Builders'  and  Interstate  Commerce 
Commission  standards.  In  the  event  of  termination  of  fed- 
eral control  of  the  railroads  before  this  material  is  entirely 
disposed  of,  the  material  remaining  at  the  time  is  to  revert 
to  the  War  Department's  possession  but  in  all  cases  where  the 
material  has  been  sold  by  the  Railroad  Administration  on 
the  deferred  payment  plan  the  War  Department  will  protect 
such  arrangements  after  the  federal  control  of  the  railroads 
ceases. 

This  entire  transfer  covers  approximately  $18,000,000 
wortli  of  material.  The  distribution  of  the  property  to  the 
railroads  will  be  handled  by  the  director  of  the  Division  of 
Purchases. 

The  sales  of  surplus  supplies  by  the  department  of  mili- 
tary railways,  as  reported  to  the  director  of  sales  up  to  April 
25,  amounted  to  $71,104,130,  of  which  $68,993,837  rep- 
resented rolling  stock.  The  prices  received  represented  the 
actual  original  cost. 


Surplus  Military  Railway  Equipment 

The  War  Department  has  given  out  the  following  state- 
ment of  the  amount  and  value  of  property  on  hand  or  on 
order  available  for  sale.     The  figures  are  as  of  May  1 : 

Number  Total  cost 

Standard     gage     locomotives 197*  $7,540,175 

Stan-jard    gage    freight    cars '"■''Scij.  "I'oii'Jia 

Locomotive    cranes    195  it  3.9_4,9j8 

Raised    pier    cranes 34,  "Jv. 

Track    pile    drivers 18  603.000 

lotal      $40,342,609 

•All   on   hand. 

"i  None  delivered. 

ttForty-six    not  yet   delivered. 

The  locomotive  and  raised  pier  cranes  will  be  turned  over 
to  the  Railroad   .-Administration,   by   arrangement   with   the 
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Record  of  the  Engineer  Corps 

A  resume  of  tlie  work  of  the  Engineer  Corps  of  the  .-Ameri- 
can E.xpeditionary  Forces  has  been  issued  by  the  office  of  the 
chief  engineer  of  the  A..  E.  F.  and  is  included  in  Engineer- 
ing Recruiting  Circular  No.  2  used  by  army  recruiting  offi- 
cers in  their  campaign  for  volunteers.  The  circular  states 
that  there  were  174,000  engineer  troops  in  the  service.  Part 
of  the  work  done  by  the  railway  engineering  units  in  this 
force  consisted  of  the  construction  of  947  miles  of  standard 
gage  track  and  a  six  mile  cut-off  at  Nevers  requiring  a  bridge 
across  the  Loire  river,  2.190  ft.  long. 

Among  the  accomplishments  of  this  force  are  listed  many 
records  in  the  con.struction  and  operation  of  niilitan,-  rail- 
roads. The  light  railways  of  the  American  Expeditionary- 
Forces  handled  to  Februarj-   1,  860,652  tons  of  freight,  of 
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which  166,202  tons  was  ammunition.  In  one  week  the  am- 
munition moved  amounted  to  10,600  tons,  and  in  five  nights 
23,135  soldiers  were  carried  on  these  railways.  The  daily 
net  tonnage  handled  in  October,  1918,  was  8,100  tons.  In 
one  week  10,700  tons  of  rations  were  handled.  At  the  time 
of  the  signing  of  the  armistice  2,240  kilometers  (1,392  miles) 
of  light  railway  were  in  operation,  of  which  1,740  kilometers 
had  been  taken  from  the  Germans,  the  balance  being  newly 
constructed  or  rebuilt.  On  November  11,  165  locomotives 
and  1,695  cars  were  available  for  use.  In  five  hours  135 
men  laid  14,200  ft.  of  light  railway  track.  Among  the  shops 
erected  were  10  buildings  at  Abainville,  with  a  total  floor 
area  of  70,000  sq.  ft.  Over  2,300  cars  have  been  erected  and 
140  locomotives  have  been  repaired  in  these  shops. 

R.  H.  Aishton,  regional  director  of  the  Northwestern 
region,  in  a  telegram  to  Northwestern  roads  states  that  loco- 
motive builders  are  urging  the  placing  of  orders  for  locomo- 
tives in  order  that  they  may  keep  their  shops  in  operation, 
and  also  keep  down  the  overhead  cost  of  the  locomotives 
that  have  been  or  will  be  built.  The  telegram  asks  for  in- 
formation as  to  the  number  and  type  of  additional  U.  S. 
standard  locomotives  that  will  be  required  on  lines  in  this 
region  and  whether  or  not  approved  by  the  railroad  corpora- 
tion. If  the  corporations  are  not  willing  to  buy  the  United 
States  standard  type  they  are  asked  to  give  the  number  and 
the  type  or  types  that  they  will  be  willing  to  purchase  of  their 
own  standard. 

The  American  Railroad  Association  has  moved  its  Chi- 
cago offices  from  the  Transportation  building,  608  South 
Dearborn  street,  to  the  Manhattan  building,  431  South  Dear- 
born street,  where  the  entire  fourteenth  floor  has  been  se- 
cured for  its  offices  and  those  of  the  railway  associations 
which  have  been  merged  or  affiliated  with  it.  The  office  of 
the  secretary  of  the  Master  Mechanics'  and  Master  Car 
Builders'  associations  heretofore  in  the  Karpen  building,  has 
been  moved  to  the  same  building. 

The  Inspection  and  Test  Section  of  the  Railroad  Admin- 
istration is  considering  the  question  of  tests  of  locomotive 
specialties,  such  as  bell  ringers,  firedoors  and  electric  head- 
lights, and  would  be  glad  to  receive  full  information  from 
the  various  manufacturers  desiring  to  participate  in  the  tests. 
Communications  should  be  addressed  to  C.  B.  Young,  man- 
ager. Room  709,  1800  Pennsylvania  avenue,  Washing- 
to^n,  D.  C. 


MEETINGS  AND  CONVENTIONS 

Western  Railway  Club. — The  Western  Railway  Cluli  on 
May  19  elected  the  following  officers:  President,  G.  S.  Good- 
win, mechanical  engineer,  C.,  R.  I.  &  P.;  first  vice-president, 
J.  Purcell,  assistant  to  federal  manager,  A.,  T.  &  S.  F.; 
second  vice-president,  E.  J.  Brennan,  superintendent  of  mo- 
tive power,  C,  M.  &  St.  P.;  secretary-treasurer,  J.  M.  Byrne, 
chief  clerk  to  mechanical  assistant,  Central  Western  Re- 
gion; directors,  E.  B.  Hall,  assistant  superintendent  of  motive 
power  and  car  department,  C.  &  N.  W. ;  L.  S.  Kinnaird,  su- 
perintendent of  motive  power,  C.  &  E.  I.;  W.  H.  Flynn, 
superintendent  of  motive  power,  Michigan  Central. 

American  Society  for  Testing  Materials.  —  This  as- 
sociation will  hold  its  twenty-second  annual  meeting 
at  the  Hotel  Traymore,  Atlantic  City,  N.  J.,  on  June 
24,  25,  26  and  27.  Among  the  features  of  special  interest 
to  railwav  men  as  outlined  in  the  tentative  program  are  a 
session  on  preservative  coatings,  lubricants  and  containers 
on  Tuesday  afternoon;  a  session  on  steel  and  wrought  iron 
on  Wednesday  forenoon;  one  on  Wednesday  evening  on 
corrosion  and  magnetic  analysis,  and  one  on  concrete  and 
gypsum,  including  the  report  of  the  committee  on  reinforced 
concrete,  on  Friday   afternoon.     The  convention  will  close 


with  a  joint  session  on  cement  and  concrete  with  the  Ameri- 
can Concrete  Institute.  This  will  lie  held  on  Friday  evening, 
June   27. 

Air  Brake  Appliance  Association. — An  organization  of 
manufacturers  of  air  brakes  and  accessories,  for  supervising 
the  exhibits  in  connection  with  conventions  of  air  brake 
associations,  was  formed  at  a  meeting  held  in  the  Hotel  Sher- 
man, Chicago,  May  7.  At  this  meeting  a  constitution  and 
l))--la\vs  were  adopted  and  the  name,  Air  Brake  Appliance 
Association,  chosen.  The  following  officers  were  elected: 
Chairman,  J.  J.  Cizek,  The  Leslie  Company;  secretary- 
treasurer,  F.  W.  Venton,  Crane  Company.  Members  of  the 
executive  committee  for  three  years:  J.  F.  Gettrust,  Ashton 
Valve  Company;  J.  C.  Younglove,  H.  W.  Johns-Manville 
Company;  J.  D.  Wright,  Westinghouse  Air  Brake  Com- 
pany. Members  of  the  committee  for  two  years:  F.  W. 
Venton,  Crane  Company;  J.  H.  Dennis,  New  York  &  New 
Jersey  Lubricant  Company;  L.  H.  Snyder,  Joseph  Di.xon 
Crucible  Company.  Members  of  the  executive  committee 
for  one  year:  J.  J.  Cizek,  The  Leslie  Company;  M.  S.  Brew- 
ster, U.  S.  Metallic  Packing  Company;  D.  S.  Prosser,  U.  S. 
Rubber  Company. 

Twenty-one  .supply  companies  exhibited  devices  at  the 
Air  Brake  A.ssociation  convention  this  year. 

Atlantic  City  Mechanical  Convention. — The  American 
Railroad  Association  has  issued  the  calendar  for  the  first 
annual  convention  of  Section  III — Mechanical,  which  is  to 
be  held  at  Atlantic  City,  N.  J.,  June  18  to  25.  The  order 
of  business  is  as  follows: 

Wednesday,  Jnne  18,  9:30  .1.  M.  to  1:30  P.  M. 

Prayer;  address  of  welcome  by  the  mayor  of  Atlantic 
City;  address  by  the  chairman. 

Action  on  minutes  of  annual  meeting  of  1918  (M.  C.  B.); 
report  of  secretary  and  treasurer   (M.   C.  B.). 

Appointment  of  committees  on  subjects,  resolutions,  corre- 
spondence, olMtuaries,  etc.;  unfinished  business;  new  busi- 
ness. 

Report  of  general  committee,  including  announcement  of 
nominations  for  members  of  nominating  committee;  dis- 
cussion of  reports  on  nominations;  standards  and  recom- 
mended practice  (M.  C.  B.);  train  brake  and  signal  equip- 
ment; brake  shoe  and  brake  beam  equipment. 

Wednesday,  3  P.  M. 

Revision  of  the  Rules  of  Interchange,  including  consider- 
ation of  the  following  reports  of  committees:  (1)  Arbitra- 
tion; (2)  Revision  of  prices  for  labor  and  material;  (3) 
Depreciation  for  freight  cars;  (4)  Revision  of  passenger 
car   rules   of   interchange. 

Thursday,  9:30  .-1.  M.  to  1:30  P.  M. 

Discussion  of  reports  on  car  wheels;  standard  blocking 
for  cradles  of  car  dumping  machines;  specifications  and 
tests  for  materials  (M.  C.  B.);  welding  truck  side  frames, 
bolsters  and   arch  bars;   couplers;   draft  gear. 

Questions  proposed  by  members. 

Friday,  9:30  to  1:30. 

Discussion  of  reports  on  safety  appliances;  loading  rules; 
car  construction;  car  trucks;  train  lighting  and  equipment; 
tank  cars. 

Questions  proposed  by  members. 

Saturday,  9  :30  to  noon. 

Consideration  of  rules  of  order,  election  of  officers,  gen- 
eral committee  and  nominating  committee,  presentation  of 
badges  to  retiring  officers,  etc. 
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Monday,  June  23,  9:30  to  1:30. 

Address  of  vice-chairman;  action  on  minutes  of  1918 
annual  meeting  (M.  M.);  reports  of  secretary  and  treas- 
urer (M.  M.). 

Discussion  of  reports  on  standards  and  recommended  prac- 
tice (M.  M.);  mechanical  stokers. 

Paper  on  "Standardization,"  by  Franlc  McManamy. 

Questions  proposed  by  members. 

Tuesday,  9:30  to  1:30. 

Discussion  of  reports  on  fuel  economy  and  smoke  pre- 
vention; speciiications  and  tests  for  materials  (M.  M.); 
design  and  maintenance  of  locomotive  boilers;  locomotive 
headlights;  superheater  locomotives. 

Paper  on  carbonization  in  valve  chambers  and  cylinders 
of  superheated  steam  locomotives,  by  F.  P.  Roesch. 

Amalgamation  of  other  mechanical  associations  with  Sec- 
tion III,  A.  R.  A. 

Questions  proposed  by  members. 

Wednesday,  9:30  to  1:30. 

Discussion  of  reports  on  design,  maintenance  and  opera- 
tion of  electric  rolling  stock. 

Paper  on  "Use  of  bronze  for  valve  snap  rings  and  piston 
surfaces,  and  for  bull  rings  in  large  cylinders,"  by  C.  E. 
Fuller. 

Discussion  of  reports  on  train  resistance  and  tonnage  rat- 
ing; on  subjects;  on  resolutions,  correspondence,  etc. 

Unfinished  business;  questions  proposed  by  members  and 
closing  exercises. 

Arrangements  have  been  made  for  a  special  train  to  accom- 
modate railroad  men  from  Chicago  and  points  west  who 
will  attend  the  convention.  The  train  will  leave  Chicago  at 
3  p.  m.,  June  16,  and  will  arrive  at  Atlantic  City  about 
5  p.  m.,  June  17.  It  will  have  club  and  dining  cars,  12- 
section  drawing  room  sleepers  and  7-compartment  drawing 
room  cars.  Requests  for  reservations  on  this  train  should  be 
addressed  to  C.  L.  Kimball,  175  W.  Jackson  boulevard, 
Chicago. 


"^WS 


PERSONAL    MENTION 


rite   foUozvins   list  gii'CS   navii-s   of  secretaries,    dates  of   next   or   regular 
meetings  and  places  oi   meeting  of  mechanical  associations: 

Air-Erake  .Association. — F.  M.  Nellis.  Room  3014,  165  Broadway.  New 
Ycrk    City. 

American  Railroad  Master  Tinners'.  Coppersmiths'  and  Pipefitters' 
Association.— O.    E,    Schlink.   485   W,   Fifth   St.,   Peru.   Ind. 

American  Railway  Master  Mechanics'  Association. — V.  R.  Hawthorne, 
431  South  Dearborn  St.,  Chicago.  Convention.  June  23-25,  1919, 
Atlantic    City,    N.    J 

American  Railway  Tool  Foremen's  Association. — R.  D.  Fletcher,  Belt 
Railway,  Chicago.  Convention,  August  27-29,  Hotel  Sherman, 
Chicago. 

American  Society  for  Testing  Materials. — C.  L.  Warwick,  University 
of   Pennsylvania,   Philadelphia,   Pa. 

American  Society  of  Mechanical  Engineers. — Calvin  W.  Rice,  29  W. 
Thirty-ninth    St.,    New    York. 

Association  of  Rail\\'ay  Electrical  Engineers. — Joseph  A.  Andreucetti, 
C.  &  N.  W.,   Room  411.  C.  &  N.  W.   Station.  Chicago. 

Car  Foremen's  Association  of  Chicago. — Aaron  Kline,  841  Lawlor  Ave., 
Chicago.  Meetings  second  Monday  in  month,  except  June,  July  and 
August,    Hotel    Morrison,    Qiicago. 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Association. — 
W.    R.   McMunn.   New   York   Central.   New  York,   N.   Y. 

International  Railroad  Master  Blacksmiths'  Association. — A.  L.  Wood- 
worth,   C.   H.    &   D.,    Lima.   Ohio. 

International  Railw\y  Fuel  Association. — J.  G.  Crawford,  542  W.  Jack- 
son  Blvd.,   Chicago. 

International  Railway  GeneR-^l  Foremen's  Association. — William  Hall, 
1061  VV.  Wabasha  Ave.,  Winona,  Minn.  Convention  September  2-3, 
1919.      Hotel    Sherman,    Chicago. 

Master  Boilermakers'  Association. — Harry  D.  Vought,  95  Liberty  St., 
New    York. 

Master  Car  Builders'  Association. — V.  R.  Hawthorne,  431  South  Dear- 
born  St.,   Chicago.     Convention,  June   18-21,   Atlantic  City,  N.   J. 

Master  Car  and  Locomotive  Painters'  Association  of  U.  S.  and  Canada. 
— A.    P.    Dane.    E.   iSi   M.,    Reading.    Mass. 

Niagara  Frontier  Car  Men's  Association- — George  A.  J.  Hochgrebe,  623 
Biisbanc  Eldg.,  ISuffaln.  N.  Y. — Meetings,  third  Wednesday  in 
month,    Statler    Hotel,    Buffalo,    N.     Y. 

Railway  Storekeepers'  Association. — J.  P.  Murphy,  Box  C,  CoUinwood, 
Ohio. 

Traveling  Engineers'  Association. — W.  O.  Thompson,  N.  Y.  C.  R.  R., 
Cleveland,    Ohio. 


GENERAL 

S.  A.  Chamberlain  has  been  appointed  superintendent 
of  motive  power  of  the  Lake  Superior  &  Ishpeming  and  the 
Munising,  Marquette  &  Southeastern,  with  headquarters  at 
Marquette,  Mich. 

Major  C.  E.  Lester  of  Meadville,  Pa.,  has  been  ap- 
pointed general  superintendent  of  the  19th  Grand  Division, 
Transportation  Corps,  of  the  American  E.xpeditionary  Force. 
He  entered  the  National  Guard,  13th  Pennsylvania  Infantry, 
in  August,  1916,  and  was  commissioned  first  lieutenant,  in- 
fantry, in  Octoljer  of  the  same  year.  In  August,  1917,  he 
was  transferred  to  the  engineers.  He  was  appointed  captain, 
engineers,  in  tlie  National  Army  in  April,  1918,  and  com- 
manding officer  of  the  50th  Engineers,  with  which  he  went 
abroad  in  July,  1918.  Upon  his  arrival  in  France  he  was 
appointed  general  foreman  at  the  Nevers  locomotive  shops, 
operated  entirely  by  United  States  soldiers.  He  subsequently 
served  as  assistant  superintendent  of  the  same  shops  and  then 
as  acting  general  superintendent  of  the  19th  Grand  Division 
until  his  appointment  as  general  superintendent  of  the  same 
division.  Major  Lester  was  formerly  general  foreman  boiler 
maker  on  the  Erie  at  Meadville,  Pa.,  from  April,  1906,  to 
January,  1911,  and  was  assistant  master  mechanic  on  the 
Baltimore  &  Ohio  at  Pittsburgh,  Pa.,  until  March,  1912, 
when  he  returned  to  the  Erie  as  foreman  boiler  maker  at  Jer- 
sey Cit)'.  From  July,  1912,  to  July,  1914,  he  was  assistant 
foreman  in  the  tank  shop  of  the  American  Locomotive  Com- 
pany at  Dunkirk,  and  then  was  inspector  with  tlie  Lima  Lo- 
comotive Works  at  Lima,  Ohio,  and  from  February,  1915,  to 
August,  1916,  was  boiler  maker  foreman  on  the  Lehigh  Val- 
ley at  Sayre,  Pa. 

J.  W.  Oplinger,  superintendent  of  motive  power  of  the 
Second  and  Third  divisions  of  the  Atlantic  Coast  Line,  with 
headquarters  at  Waycross,  Ga..  resigned  on  May  1.  He  en- 
tered the  service  of  the  Central  of  New  Jersey  on  March  1, 
1874,  as  a  machinist  apprentice  and  after  completing  his  ap- 
prenticeship in  1878,  served  as  a  machinist  until  1880  on 
the  same  road.  He  then  went  to  the  Lehigh  Valley  as  a 
machinist  at  Wilkes-Barre,  Pa.,  and  four  years  later  left 
that  road  to  go  to  the  Atchison,  Topeka  &  Santa  Fe,  in  New 
Mexico,  remaining  in  the  service  of  that  road  until  1887. 
He  then  returned  to  the  Central  of  New  Jersey  as  gang  fore- 
man, and  later  was  erecting  foreman  on  that  road.  In  1894 
he  served  as  general  foreman  on  the  New  York,  Susquehanna 
&  Western,  and  in  1900  was  appointed  master  mechanic  on 
the  Atlantic  Coast  Line.  Four  years  later  he  was  promoted 
to  superintendent  of  motive  power  of  the  Second  and  Third 
divisions,  with  office  at  Savannah,  Ga.,  and  since  1910  at 
Waycross,  Ga.,  from  which  position  he  resigned  to  retire  to 
his  farm  in  Pennsylvania. 

H.  L.  WoRMAN,  master  mechanic  of  the  St.  Louis-San 
Francisco,  with  office  at  Memphis,  Tenn.,  has  been  appointed 
assistant  superintendent  of  motive  power,  with  headquarters 
at  Springfield,  Mo. 

MASTER    MECHANICS    AND    ROAD  FOREMEN 
OF    ENGINES 

C.  E.  Allen,  general  master  mechanic  of  tlie  Northern 
Pacific,  at  Livingston,  Mont.,  has  been  appointed  general 
master  mechanic  of  the  lines  east  of  ISIandan,  N.  D.,  with 
headquarters  at  St.   Paul,  Minn.,  succeeding  T.   J.   Cutler. 

T.  J.  Cutler,  general  master  mechanic  on  the  Northern 
Pacific,  with  headquarters  at  St.  Paul,  Minn.,  has  been  trans- 
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ferred  to  Livingston,  Mont.,  witli  jurisdiction  over  the  lines 
from  Mandan,  N.  D.,  to  Paradise,  Mont.,  succeeding  C.  E. 
Allen. 

G.  R.  Wilcox,  assistant  master  mechanic  of  the  St.  Louis 
San  Francisco  at  Monett,  Mo.,  has  been  appointed  master 
mechanic  of  the  Southern  division,  with  headquarters  at 
Memphis,  Tenn.,  succeeding  H.  L.  Worman.  Mr.  W'ilkox 
was  born  at  Winlield.  Kan.,  on  September  10.  1879,  and  after 
graduating  from  high  school  attended  the  State  Normal 
School  at  Stuttgart,  Ark.,  for  two  years.  In  Januan,-,  1900, 
he  entered  railroad  service  as  a  machinist  with  the  St.  Louis 
Southwestern,  and  later  worked  in  that  capacity  for  the  St. 
Louis,  Iron  Mountain  &  Southern  at  Bearring  Cross,  Ark., 
and  for  the  Illinois  Central  at  Memphis,  Tenn.  From  the 
latter  part  of  1906  to  the  early  part  of  1907  he  was  division 
foreman  of  the  St.  Louis.  Iron  Mountain  &  Southern  at  Cot- 
ter, .^rk..  but  in  1907  he  came  to  the  St.  Louis-San  Francisco 
as  machinist  and  in  September,  1908,  was  promoted  to  night 
roundhouse  foreman.  In  July,  1909,  he  was  appointed  ma- 
chine shop  foreman,  in  1911  general  foreman  and  in  July, 
1913.  was  transferred  to  Birmingham,  Ala.,  as  general  fore- 
man. From  February,  1914,  to  January,  1916,  he  acted  as 
assistant  foreman  of  the  South  roundhouse  at  Springfield. 
Mo.,  from  January.  1916,  to  February,  1917,  was  general 
foreman  at  Ft.  Scott,  Kan.,  and  from  that  time  until  .i^pril, 
1919,  he  acted  as  assistant  master  mechanic  at  Neodesha, 
Kan.,  Sapulpa,  Okla.,  and  Monett,  Mo.  On  the  latter  date 
he  received  his  appointment  as  master  mechanic  of  the 
Southern  division,  with  headquarters  at  Memphis,  Tenn. 

SHOP  AND  ENGINEHOUSE 

H.  H.  Maxfield,  formerly  superintendent  of  motive  power 
of  the  New  Jersey  division  of  the  Pennsylvania  Railroad, 
with  headquarters  at  New  York,  who  was  granted  a  furlough 
to  enter  military  service,  as  an  officer  in  the  9th  Engineers, 
National  Army,  in  July,  1917,  has  returned  to  the  service  of 
the  Pennsylvania  as  acting  works  manager,  with  office  at  Al- 
toona.  Pa.,  in  charge  of  the  .\ltoona  shops,  comprising  the 
Altoona  machine  shops,  the  .Altoona  car  shops,  the  Juniata 
shops  and  the  South  .Altoona  foundries.  This  is  a  new  posi- 
tion recently  created  on  the  Pennsylvania  Railroad,  Eastern 
Lines.  Mr.  Maxfield  reports  to  the  general  superintendent 
of  the  Eastern  Pennsylvania  division  and  the  superintendent 
of  motive  power  of  that  division  has  been  relieved  of  the 
jurisdiction  over  the  above-named  plants.  While  in  France 
Mr.  Maxfield  was  superintendent  of  motive  power  of  the 
Transportation  Corps,  ."American  Expeditionary  Force. 

PURCHASING    AND    STOREKEEPING 

[.  E.  Anderson,  purchasing  agent  of  the  Ft.  Worth  &  Den- 
ver City^;  the  Ft.  Worth  &  Rio  Grande;  the  Gulf,  Colorado  & 
Santa  Fe. ;  the  International  &  Great  Northern;  the  Missouri, 
Kansas  &  Texas;  the  Missouri,  Kansas  &  Texas  of  Texas, 
and  the  Te.xas  Midland,  with  office  at  Dallas,  Texas,  has  been 
appointed  assistant  purchasing  agent  of  the  St.  Louis-San 
Francisco;  the  Kansas  City,  Clinton  &  Springfield;  the  Paris 
&  Great  Northern;  the  West  Tulsa  Belt,  and  the  Rock 
Island-Frisco  Terminal,  with  headquarters  at  St.  Louis,  Mo. 

C.  Z.  Huc.HES  has  been  appointed  purchasing  agent  of  the 
Ann  Arbor  Railroad,  w-ith  office  at  Toledo,  Ohio. 


SUPPLY  Trade  Notes 


OBITUARY 

Edward  Lawless,  master  mechanic  of  the  Illinois  Central 
at  Freeport,  111.,  died  at  his  home  on  March  9.  at  the  age 
of  51.  Mr.  Lawless  had  been  in  the  employ  of  the  Illinois 
Central  at  Freeport  since  1890,  when  he  entered  it  as  a  ma- 
chinist. He  was  promoted  a  number  of  times,  and  in  October, 
1917.  was  appointed  master  mechanic. 


J.  D.  Gallagher 


I.  S.  CuUinan  has  been  elected  president  of  the  Galena 
Signal  Oil  Company,  New  York. 

The  Nathan  Manufacturing  Company,  New  York,  has 
opened  new  offices  in  Chicago  in  the  Great  Northern  build- 
ing, 20  West  Jackson  boulevard,  room  707,  with  R.  Welsh 
in  charge. 

Joseph  Douglas  Gallagher,  director,  vice-president  and 
general  counsel  of  the  Ajnerican  Brake  Shoe  &  Foundry 
Company,  New  York,  died  at  his  home  in  Glen  Rid.ge,  N.  J., 
on  May  20,  at  the  age 
of  65.  He  was  educated 
at  Princeton  University 
and  at  Ohio  W'esleyan 
University,  Delaware, 
Ohio.  He  was  engaged 
in  the  practice  of  law 
in  Newark,  entering  the 
firm  of  Whitehead  S: 
Gallagher,  which  later 
became  Gallagher  & 
Richardson.  Mr.  Galla- 
gher became  director 
and  vice-president  of 
the  American  Brake 
Shoe  &  Foundry  Com- 
p  a  n  y  when  it  w-as 
organized  about  eight- 
een years  ago,  and  dur- 
ing the  last  four  years 
was  also  its  general 
counsel.  This  company  did  much  work  on  munitions  for 
the  United  States  Government  during  the  war,  and  overwork 
in  this  connection  probably  hastened  Mr.  Galla.gher's  death, 
which  followed  an  operation  in  the  ilorningside  Hospital. 

F.  J.  Foley,  recently  appointed  general  sales  agent  of  the 
Railway    Steel-Spring    Company,    New   York,    as    was    an- 
nounced in  tliese  columns  last  month,  was  born  in  Chillicothe, 
Ohio,     on     May     14, 
1879.     He  entered  the 
service  of  the  Baltimore 
&    Ohio    at    Newark, 
Ohio,    as   a   messenger 
in  1892,  and  then  until 
1897,     was     telegraph 
operator  and  despatcher 
on  various  roads  in  the 
West.     He  entered  the 
manufacturing   depart- 
ment   of    the    Pullman 
Company  at   Pullman, 
111.,  in  i897,  where  he 
remained     until     1900, 
when   he   became   con- 
nected   with    the    Steel 
Tired  Wheel  Company, 
which    company    w  a  s 
subsequently    absorbed 
by  the  Railway  Steel- 
Spring  Company  in  1902.     Mr.  Foley  has  been  successively 
manager  of  all  of  its  various  spring  plants,  and  while  he 
has  occupied  the  position  of  general  superintendent  of  the 
company   since    1912,    during   much   of   this   time   he   was 
closely  associated  with  the  sales  department. 


F.   J.    Foley 
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R.    F.    Hayes 


George  L.  Fowler,  consulting  mechanical  engineer,  has 
moved  his  office  from  83  Fulton  street  to  120  Liberty  street, 
New  York. 

Ross  F.  Hayes  has  been  appointed  general  sales  manager 
of  the  Curtain  Supply  Company,  Chicago,  Mr.  Hayes  has 
been  eastern   manager  of  the  company   for   12   years,   with 

headquarters  at  50 
Church  street.  New 
York,  and  will  con- 
tinue to  act  as  eastern 
manager  and  retain  his 
office  in  New  York. 
Mr.  Hayes  was  born  at 
Lewiston,  Me.  He  en- 
tered the  service  of  the 
Boston  Woven  Hose 
&  Rubber  Company  in 
1S88,  remaining  with 
that  company  for  16 
years.  He  was  a  sales- 
m  a  n  in  the  rubber 
goods  department  in 
New  England  and  New 
York  state  until  1893; 
and  then  served  con- 
secutively as  city  sales 
manager  of  the  St. 
Louis  branch  for  two  years;  New  England  representative 
of  the  bicycle  tire  department  for  two  years;  southern  repre- 
sentative of  the  mechanical  rubber  goods  department  for  two 
years,  and  as  manager  of  the  Philadelphia  office  until  1904. 
He  then  entered  the  service  of  the  Curtain  Supply  Company, 
Chicago,  as  western  representative,  and  since  1907  served  as 
eastern  manager  of  the  company. 

Frank  H.  De  Brun  has  been  appointed  mechanical  engi- 
neer in  charge  of  design  and  improvement  for  Mudge  & 
Co.,   Chicago.    Mr.   De   Brun   was   bom   in   Switzerland   in 

IS  S3  and  received  his 
education  in  the  Higher 
Polytechnic  University 
of  Geneva.  After 
graduation  from  that 
institution  he  served 
three  years  as  an  ap- 
prentice in  mechanical 
and  electrical  labora- 
tories in  Switzerland 
j^^-  ^  and  the  following  two 

A  ^  '         ^^^^  years  as  a  mechanical 

,^^^^H^      .^^^^^K  draftsman  for  the  Cov- 

^^^^H^  ^^^^^^m  entry     Motor     Works, 

^^^^^H^^^^^^^IP  Ltd.,  at  Coventry,  Eng- 

l|^^|H^^^^^^Hp  The  seven 

^^^^^^^^^^^^F  years    he    was    in    the 

employ  of  the  Royal 
Automobile  Club 
of  London,  England, 
as  superintendent  in 
charge  of  garage  and  repairs,  resigning  from  that  position 
to  come  to  the  United  States  as  manager  of  the  Universal 
Auto  Training  School  in  New  York  City,  where  he  re- 
mained for  two  years.  In  the  fall  of  1917  Mr.  De  Brun 
became  associated  with  the  Detroit  Institute  of  Technology, 
where  he  had  charge  of  the  automotive  engineering  labora- 
tories work,  electrical  equipment  and  battery  work  and 
special  courses  in  the  maintenance  and  repair  of  tractors. 

The  Van  Dom  Electric  Tool  Company,  Cleveland,  Ohio, 
has  opened  a  Chicago  office  at  527  South  Dearborn  street, 
in  charge  of  William  Cottrell,  sales  mana,ger. 


F.   H.   De   Brun 


The  Joseph  Di.xon  Crucible  Company,  of  Jersey  City, 
N.  J.,  has  moved  its  Philadelphia,  Pa.,  sales  office  from  1020 
Arch  street  to  the  Finance  building,  South  Penn  Square. 

The  Southern  Railway  Car  Company  has  been  organized 
at  Wichita  Falls,  Texas,  with  James  A.  Jones,  president,  to 
make  tank,  railway  and  street  cars;  also  to  repair  cars. 

The  Booth-Hall  Company,  designers  and  builders  of  elec- 
tric furnaces,  has  removed  its  executive  and  sales  offices  from 
2307-15  Archer  avenue,  Chicago,  to  the  Hearst  building, 
326  West  Madison  street. 

The  Baldwin  Locomotive  Works  has  recently  established  a 
separate  department  for  handling  foreign  sales  in  charge  of 
F.  de  St.  Phalle,  recently  elected  vice-president,  and  Reeves 
K.  Johnson  is  manager  of  foreign  sales. 

At  the  annual  election  by  the  board  of  directors  of  the 
Safety  Car  Heating  &  Lighting  Company,  New  York,  W.  L. 
Conwell  was  made  president  of  the  company;  J.  A.  Dixon, 

Randolph  Parmly  and 
James  P.  Soper,  vice- 
presidents;  C.  W.  Wal- 
ton, secretary  and 
treasurer,  and  William 
Stewart,  assistant  sec- 
retary and  assistant 
treasurer.  W.  L.  Con- 
well,  president,  has 
been  connected  with 
the  company  since 
January,  1916.  He  was 
born  at  Covington, 
Ky.,  on  January  25, 
1877.  He  received  his 
education  in  the  pub- 
lic schools  of  Philadel- 
phia and  at  the  Uni- 
versity of  Pennsyl- 
vania, from  which  he 
graduated  in  1898  with 
the  degree  of  electrical  engineer.  He  then  passed  the  ex- 
amination for  first  assistant  engineer  for  the  United  States 
Navy,  but  received  no  appointment  because  of  the  close  of 
the  war  with  Spain.  He  was  employed  in  contracting  work 
as  a  timekeeper  for  the  Tennis  Construction  Company,  Phila- 
delphia, becoming  later  chief  engineer  and  secretaiT,-  of  the 
company.  In  1901  he  resigned  to  become  city  salesman  of 
the  Westinghouse  Electric  &  Manufacturing  Company  in 
New  York.  He  was  later  placed  in  charge  of  the  isolated 
plant  department  of  the  company,  and  for  five  years,  ending 
in  1911,  was  engaged  in  railway  work.  In  that  year  he 
became  vice-president  of  the  Transportation  Utilities  Com- 
pany, and  later  became  also  treasurer  of  the  same  company. 
In  January,  1916,  he  was  appointed  assistant  to  the  presi- 
dent of  the  Safety  Car  Heating  &  Lighting  Company,  and 
upon  the  death  of  R.  M.  Dixon,  former  president  of  that 
company  in  October,  1918,  Mr.  Conwell  was  made  acting 
president.     His  headquarters  are  in  New  York. 

The  American  Steam  Conveyor  Corporation,  Chicago,  has 
appointed  N.  B.  Stewart  district  representative  in  charge  of 
its  St.  Louis  territory.  Offices  have  been  opened  at  708 
Merchants-LaClede  building,  St.  Louis,  Mo. 

T.  W.  Holt,  superintendent  of  shops  of  the  Pressed  Steel 
Car  Company,  Pittsburgh,  Pa.,  who  had  entire  charge  of  the 
munition  work  undertaken  by  that  company,  has  resigned  to 
become  assistant  general  manager  of  the  Curtain  Suppiy  Com- 
pany, Chicago,  succeeding  the  late  R.  S.  Reynolds. 

George  W.  Hoover,  formerly  in  charge  of  the  procurement 
of  railway  material  in  the  Construction  Division  of  the  army. 


W.   L.  Conwell 
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has  been  appointed  manager  of  the  St.  Louis  office  of  the 
Buda  Conipany,  Chicago,  which  office  was  opened  on  April  1 
at  2025  Railway  E.\change  building. 

The  Clark  Equipment  Company,  manufacturers  of  "Cel- 
for"  drills  and  precision  tools,  has  just  completed  a  modern 
hospital  at  its  plant  in  Buchanan,  Mich.  The  hospital  is 
intended  primarily  for  the  use  of  employees,  but  is  also 
open  to  citizens  of  the  community  at  cost. 

J.  N.  Ebling,  recently  returned  from  France,  after  spend- 
ing 13  months  with  the  American  E.xpeditionary  Forces,  has 
resumed  his  position  as  president  of  the  Railway  Specialties 
Corporation,  New  York.  D.  A.  Munro,  formerly  secretary, 
is  no  longer  connected  with  the  corporation. 

The  Duntley-Dayton  Company,  Chicago,  has  opened  a 
branch  office  in  the  Century  building,  Cleveland,  Ohio,  under 
the  management  of  J.  C.  Sague.  This  company  has  also 
opened  a  branch  office  in  the  Home  Trust  building,  Pitts- 
burgh, Pa.,  under  the  management  of  W.  M.  Hankey. 

Frank  H.  Clark,  formerly  general  superintendent  of  mo- 
tive power  of  the  Baltimore  &  Ohio,  has  opened  offices  at 
15  Park  Row,  New  York,  and  will  undertake  engineering 
investigations,  report 
upon  railway  condi- 
tions and  operations 
and  prepare  or  co- 
operate in  the  prepara- 
tion of  plans  and  speci- 
fications for  railway 
equipment  and  ma- 
terials. He  will  also 
act  in  an  advisory  ca- 
pacity to  e.xport  firms 
and  to  foreign  railway 
or  other  concerns  pur- 
chasing equipment  or 
material  from  manu- 
facturers in  the  United 
States,  and  make  such 
inspections  as  may  be 
desired.  Mr.  Clark  was 
associated  for  four 
years  with  David  L. 
Barnes,  consulting  en- 
gineer, of  Chicago,  after  which  he  entered  the  service  of  the 
Chicago,  Burlington  &  Quincy,  where  he  held  successively 
the  positions  of  chief  draftsman,  mechanical  engineer,  super- 
intendent of  motive  power  and  general  superintendent  of 
motive  power.  He  resigned  his  position  with  that  company 
on  December  30,  1910,  to  enter  the  service  of  the  Baltimore 
&  Ohio  as  general  superintendent  of  motive  power  and  held 
that  position  for  eight  years.  He  is  a  member  of  the  Ameri- 
can Society  of  Mechanical  Engineers,  the  Franklin  Institute 
and  other  technical  societies.  He  is  also  a  member  of  the 
American  Railway  Master  Mechanics'  Association  and  of 
the  Master  Car  Builders'  Association.  He  ser\'ed  as  presi- 
dent of  the  M.  M.  Association  for  the  early  part  of  the  term 
1918-1919  and  of  the  M.  C.  B.  Association  in  1910-1911. 

The  American  Railway  Equipment  Company,  Pittsburgh, 
Pa.,  on  May  26,  located  its  general  offices  in  the  Liberty 
building,  Philadelphia,  Pa.,  where  G.  W.  Mingus,  president 
of  the  company,  will  have  his  office.  The  company  will  re- 
tain an  office  in  the  Diamond  Bank  building,  Pittsburgh,  in 
charge  of  R.  C.  Crawford. 

W.  J.  Cromie,  who  has  of  late  years  been  with  the  Bel- 
mont Packing  &  Rubber  Company,  became  associated  with 
the  Gustin-Bacon  Manufacturing  Company,  1021  Filbert 
street,  Philadelphia,  Pa.,  on  May  1.  Mr.  Cromie  was  for- 
merly connected  with  the  B.  &  O.  and  the  D.  L.  &  W. 


F.    H.  Clark 


Lieut.  Joseph  P.  Schneider,  who  for  the  past  nine  months 
has  been  on  dut)'  with  the  Railway  Transportation  Corps, 
U.  S.  A.,  as  railway  transportation  officer  W'itli  headquarters 
at  Paris,  France,  has  received  his  honorable  release  from  the 
service  and  has  resumed  his  duties  as  Western  office  assist- 
ant with  the  Locomotive  Superheater  Company  at  Chicago. 

C.  D.  Barrett,  who  has  just  returned  from  France  alter  18 
months'  service  as  an  officer  in  the  Transportation  Corps  of 
the  American  Expeditionary  Force,  has  been  ajjpointed  dis- 
trict engineer  of  the 
Locomotive  Stoker 
Company,  with  head- 
cjuarters  at  New  York. 
He  was  born  in  Fort 
Wayne,  Ind.,  and 
after  graduation  from 
Purdue  University  in 
1901,  he  entered  the 
service  of  the  Penn- 
sylvania Railroad  as 
a  special  apprentice  at 
Altoona.  He  remained 
with  the  Pennsylvania 
in  the  positions  of  mo- 
tive power  inspector, 
foreman,  assistant  mas- 
ter mechanic,  assistant 
engineer    of    motive 

power  and  master  me-  c.  d.  Barrett 

chanic  until  the  sum- 
mer of  1917.  He  then  received  a  commission  as  major  in 
the  United  States  Army  and  went  to  France  in  command 
of  the  First  Battalion  of  the  Nineteenth  Engineers.  In 
France  Major  Barrett  organized  the  St.  Nazaire  locomotive 
erecting  shop,  where  all  the  locomotives  used  by  the  A.  E.  F. 
were  erected.  He  remained  in  charge  of  this  shop  until 
July,  1918,  w-hen  he  was  appointed  assistant  general  super- 
intendent of  motive  power  in  the  Transportation  Department. 

Oscar  F.  Ostby  &  Co.,  Inc.,  is  the  name  of  a  new  cor- 
poration recently  organized,  with  Oscar  F.  Ostby  as  presi- 
dent. Mr.  Ostby 's  offices,  at  1044  Grand  Central  Terminal, 
New  York,  are  the 
headquarters  of  the 
company,  which  will 
continue  to  handle  the 
lines  of  railway  sup- 
plies hitherto  handled 
by  Mr.  Ostby,  and  in 
addition  is  the  exclu- 
sive railway  distributor 
for  Davidson  high 
speed  steel  and  tools, 
manufactured  by  the 
Davidson  Tool  Manu- 
facturing Corporation, 
New  York.  Mr.  Ostby 
was  bom  on  March  5, 
1883,  and  received  his 
education  in  the  public 
schools  of  Providence, 
R.    I.      From    1901    to  °-   ■"■  ""'"^ 

November,     1904,     he 

was  engaged  in  publicity  work,  following  which  he  was 
connected  with  the  Commercial  Acetylene  Railway  Light  & 
Signal  Company,  serving  as  president  of  the  International 
Acetylene  Association  during  1910-11.  Later  he  was  gen- 
eral manager  of  the  Refrigerator,  Heater  &  Ventilator  Car 
Company.  He  has  for  some  time  represented  the  White 
American  Locomotive  Sander  Company  of  Roanoke,  Va.,  and 
since  September,   1918,  has  served  as  vice-president  of  the 
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Glazier  Manufacturing  Company  of  Rocliester,  N.  Y,  Mr. 
Ostby  has  been  one  of  the  leading  members  of  the  Railway 
Supply  Manufacturers'  Association  and  was  its  president 
in  1915-1916. 


R.  G.  Coburn 


Stone   Franklin  Company 

The  Stone  Franklin  Company  has  been  organized  to 
market  the  Stone  Franklin  car  lighting  system  in  the  United 
States  and  Canada.  This  system  was  introduced  into  this 
country  by  the  Franklin  Railway  Supply  Company.  The 
new  company  has  elected  the  following  officers:  Joel  S. 
Coffin,  chairman  of  the  board  of  directors;  Ralph  G.  Coburn, 
president;  C.  E.  Walker,  vice-president;  H.  D.  Rohman, 
chief  engineer,  and  W.  Truelove,  secretary,  with  offices  at 
18  East  Forty-first  street,  New  York. 

Ralph  G.  Coburn,  president  of  the  new  company,  has  been 
identified  with  the  Franklin  Railway  Supply  Company.  He 
was  born  at  Boston  in  1882,  and  graduated  from  Harvard 

in  1904.  From  1904  to 
1909  he  was  in  the 
service  of  the  Ameri- 
can Glue  Company, 
having  charge  of  its 
western  factories  with 
his  headquarters  at  Des 
Moines,  la.,  and  Chi- 
cago. On  May  1,  1909, 
he  opened  the  Chicago 
office  of  the  Franklin 
Railway  Supply  Com- 
pany as  resident  sales 
manager.  On  June  1, 
1911,  he  was  made  as- 
sistant to  the  vice-pres- 
ident, in  charge  of 
eastern-southern  terri- 
tory, with  headquarters 
at  New  York.  In  De- 
cember, 19 lo,  he  was  appointed  eastern  sales  manager  of 
the  Franklin  Railway  Supply  Company,  which  position  he 
held  until  his  appointment  with  the  Stone  Franklin  Company. 
Charles  E.  Walker,  vice-president  of  the  new  company, 
has   had   a   broad   e.xperience   in   industrial   manufacturing, 

sales  and  railroad 
work  both  in  this 
country  and  abroad. 
He  is  a  graduate  of 
the  engineering  course 
of  the  University  Col- 
lege, of  Bristol,  Eng- 
land. He  served  as  an 
apprentice  with  the 
Bristol  Railway  Car- 
riage Company  and  as 
junior  assistant  on  the 
staff  of  the  Newcastle 
Electric  Supply  Com- 
pany. He  later  went 
to  South  America  on 
the  mechanical  con- 
structional staff  of  the 
Buenos  Ayres  &  Pa- 
cific Railroad.  W'hile 
in  South  America  he 
joined  J.  Stone  &  Co.,  Ltd.,  as  technical  adviser  and  sale? 
manager  with  office  in  Buenos  Ayres.  In  the  latter  part  of 
1912  he  went  to  England  to  take  charge  of  foreign  sales  in 
the  main  office  at  London.  When  war  was  declared  he 
joined  the  British  army  and  saw  active  service  at  the  front 
for  nearly  three  years.     Receiving  the  order  of  the  British 


C.  E.  Walker 


Empire  in  February,  1917,  he  was  returned  to  England  to 
take  charge  of  the  manufacture  of  anti-suljmarine  devices, 
whicli  is  the  work  he  leaves  to  take  up  the  position  of  vice- 
president  of  the  Stone  Franklin  Company. 

Harry  D.  Rohman,  chief  engineer  of  the  Stone  Franklin 
Company,  New  York,  is  a  graduate  of  the  technical  schools 
of  Zurich,   Switzerland.      Upon   graduation   he   entered   the 

works  of  the  Oerlikon 
Electrical  Construc- 
tion Company,  and  in 
190 J  qualified  as  an 
electrical  engineer,  with 
experience  m  high  and 
low  tension  and  a.  c. 
and  d.  c.  work,  espe- 
cially electrical  trac- 
tion. Later  he  entered 
the  service  of  J.  Stone 
&  Co.,  London,  and  in 
1910  was  appointed 
chief  of  the  testing 
and  e.xperimental  de- 
partments. In  1914  he 
was  appointed  chief  as- 
sistant electrical  engi- 
neer, and  held  that  po- 
sition until  October  1, 
1915,  when  he  entered 
the  service  of  the  Franklin  Railway  Supply  Company  as 
chief  electrical  engineer,  which  position  he  held  at  the  time 
of  his  recent  appointment.  Mr.  Rohman  speaks  several 
languages  and  has  had  an  extensive  experience  in  all  Euro- 
pean countries,  as  well  as  in  South  Africa  and  the  Belgian 
Congo.  He  has  a  broad  experience  in  car  lighting  engineer- 
ing, obtained  by  many  years  of  active  work  in  that  field. 


H.   D.    Rohman 


E.  Roy  Bordon  has  been  appointed  service  engineer  of 
Mudge  &  Co.,  in  which  capacity  he  will  have  charge  of 
investigating   service  given   by   the   products   manufactured 

by  that  firm  and  their 
successful  handling, 
care  and  operation.  He 
was  bom  on  January 
17,  1893,  at  'Galves- 
ton, Tex.,  and  after 
graduation  from  the 
puldic  schools  entered 
Purdue  University,  La- 
fayette, Ind.,  where  he 
^b^^Mp-  ^L  remained      for      three 

l^^^^^^^k  years,    at    the    end    of 

A      ^^^^^^^^  which  time  he  entered 

^^|L^^^^^^^Hr  the  service       the  Penn- 

^^K^^^^^^^^m  'IS  a  spe- 

^^^^^^^^^^V  apprentice         the 

^^^KKKH^  shops     of     that     road. 

The  following  year  he 
returned  to  Purdue 
University,  graduating 
from  that  institution  as  a  mechanical  engineer  in  June, 
1915.  In  the  fall  of  the  same  year  he  entered  the  employ 
of  the  Atchison,  Topcka  &  Santa  Fe  in  the  test  department 
where  he  remained  until  December,  1917,  at  which  time  he 
was  commissioned  a  second  lieutenant  in  the  ordnance  de- 
partment of  the  United  States  army  and  sent  to  France. 
On  Fel^ruary  13,  1919,  he  received  his  honorable  release 
from  the  service  and  returned  to  the  testing  department  of 
the  Atchison,  Topeka  &  Santa  Fe,  which  position  he  held 
prior  to  his  appointment  with  Mudge  &  Co.  on  May  1. 


E.    R.    Borden 
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William  K.  Stamets,  Pittsljurgli,  Pa.,  announces  the  open- 
ing of  an  office  in  Cleveland,  Ohio,  under  management,  of 
William  S.  Dickson,  formerly  general  manager  of  the 
Greaves  Klusman  Tool  Company,  Cincinnati,  Ohio.  The 
Stamets  organization  will  represent  e.xclusively  most  of 
machine  tool  manufacturers  it  now  represents  in  Pittsburgh. 

The  Toledo  Pipe  Threading  Machine  Company,  Toledo, 
Ohio,  has  organized  a  "Toledo  Ten- Year  Club,"  whose  mem- 
bership will  be  limited  to  owners  of  Toledo  pipe  threader 
machines  that  have  been  in  service  ten  years.  All  applica- 
tions for  membership  must  be  in  by  July  1,  1919,  and  on 
that  date  the  six  members  owning  the  si.x  oldest  "Toledos" 
will  be  notified  and  given  their  choice  of  a  Toledo  ratchet 
threader  complete  or  a  Toledo,  No.  O,  tool. 

Colonel  Douglas  I.  McKay  has  been  elected  president  of  the 
Pulverized  Fuel  Ecjuipment  Corporation.  New  York,  to  suc- 
ceed John  E.  Muhlfcld,  who  has  retired  to  return  to  consult- 
ing engineering  prac- 
tice. Since  July,  1917, 
Colonel  McKay  has 
been  engaged  in  war 
work.  He  was  com- 
missioned major  in  the 
Ordnance  Department 
in  charge  of  the  raw- 
materials  branch  of  the 
gun  division  and  pur- 
chased all  raw  and 
semi-finished  materials 
used  by  the  ordnance 
department  and  con- 
tractors for  the  ord- 
nance department.  Be- 
tween August  and  De- 
cember, 1917,  these 
purchases  amounted  to 
$268,000,000.  In  Jan- 
uary,    19  IS,     he     was 

promoted  to  lieutenant-colonel  in  the  National  Array  and 
appointed  assistant  director  of  purchase  and  supply.  Here 
he  had  supervision  over  the  purchasing  operations  of  the 
several  supply  corps  of  the  War  Department,  including  the 
ordnance  department,  the  quartermaster  department,  the  med- 
ical corps,  the  corps  of  engineers  and  the  signal  corps.  He 
was  subsequently  promoted  to  colonel,  and  continued  in 
this  capacity  until  he  returned  to  civil  life  after  the  armis- 
tice was  signed.  In  addition  to  his  duties  as  president  of 
the  Pulverized  Fuel  Equipment  Corporation,  Colonel  McKay 
is  also  vice-president  and  director  of  the  Chemical  Founda- 
tion, Inc.,  director  of  the  International  Agriculture  Corpora- 
tion and  director  of  the  Botany  Worsted  Mills. 

Willis  B.  Clemmitt  and  George  H.  Ruppert  have  entered 
the  employ  of  the  Powdered  Coal  Engineering  &  Equipment 
Company  of  Chicago  as  advisory  engineers.  Mr.  Clemmitt 
was  formerly  associated  with  the  Central  Iron  &  Steel  Com- 
pany at  Harrisburg,  Pa.,  and  Mr.  Ruppert,  before  his  entry 
into  the  chemical  branch  of  the  government  military  service, 
had  charge  of  the  sodium-ferro-cyanide  department  of  the 
Semet-Solvay  Companj-. 

The  Wetmore  Reamer  Company  is  the  new  name  of  the 
Wetmore  Mechanical  Laboratorj'  Company,  of  Milwaukee, 
Wis.  This  company  has  completed  all  of  its  contracts  with 
various  munition  makers  of  Canada  and  this  country  to 
whom  it  supplied  Wetmore  expanding  reamers,  hobs,  taps, 
lathe  and  boring  bar  tools.  Since  the  completion  of  this 
work  it  has  resumed  its  former  tool  business,  specializing  in 
a  type  of  e.xpanding  reamer  for  all  grades  of  industrial  ream- 
ing operations.      More  floor  space  has  Ijeen   added   and   the 


oftices  enlarged.     P.  H.  Door,  recently  released  from  the  gov- 
ernment service,  is  secretary  and  sales  manager. 


McKay 


The  Carborundum    Company 

Frank  J.  Tone  has  been  elected  president  of  the  Carbor- 
undum Company,  Niagara  Falls,  N.  Y.,  in  place  of  F.  W. 
Haskell,  deceased,  and  George  W.  Rayner  has  been  elected 
vice-president.  Mr. 

Tone  was  formerly 
works  manager,  having 
been  in  charge  of  man- 
ufacturing operations 
since  the  setablishment" 
of  the  works  at  Niagara 
Falls  in  1895.  He  was 
previously  engaged  in 
electric  railway  work 
in  Pittsburgh.  He  is 
well  known  for  his 
work  in  the  electric  fur- 
nace field  on  artificial 
abrasives,  refractories 
and  silicon  alloys,  and 
is  past  president  of  the 
American  Electrochem- 
ical Society.    Jlr.  Tone 

graduated  from  Cornell  '"■  ■'■  "^""^ 

University  in  1891. 

George  R.  Rayner,  the  new  vice-president  of  the  Carbor- 
undum Company,  was  born  in  Springfield,  Mass.    He  served 
for  a  period  of  time  as  a  member  of  the  sales  force  of  the 
Hampden  Wheel  Com- 
pany,    and     in     June, 
1898,  he  was  appoint- 
ed manager  of  the  Chi- 
cago    branch     of     the 

Carborundum        Com-  ^^^BRk  4^ 

pany.  In  August  of 
the  same  year  he  was 
transferred  to  Niagara 
Falls,  and  was  ap- 
pointed secretary  and 
general  sales  manager 
of  the  company.  Mr. 
Rayner  is  a  past  presi- 
dent of  the  American 
Foundry  &  Supply  As- 
sociation and  is  a 
member  of  the  board  of 
directors  of  the  Cham- 
ber of  Commerce,  at 
Niagara  Falls. 


G.  R,  Rayner 


Railway  Business  Assoi-iatifn 
This  association's  committee  on  government  purchasing 
policies  was  organized  in  New  York  City  recently.  The 
chairman  of  the  committee  is  Knox  Taylor,  president  of  the 
Taylor-Wharton  Iron  &  Steel  Company,  High  Bridge,  N.  J.; 
and  the  other  members  are  Samuel  G.  Allen,  vice-chairman, 
Franklin  Railway  Supply  Company,  New  York;  G.  S. 
Brown,  president.  Alpha  Portland  Cement  Company,  Easton, 
Pa.;  Andrew  Fletcher,  president.  .American  Locomotive  Com- 
pany, New  York;  Howard  A.  Gray,  manager  railroad  sales, 
Joseph  T.  Ryerson  &  Son,  Chicago;  A.  L.  Humphrey,  presi- 
dent. Union  Switch  &  Signal  Company,  Swissvale,  Pa.;  A. 
H.  Mulliken,  president,  Pettibone,  Mulliken  &  Co.,  Chicago; 
L.  G.  Parker,  assistant  manager  of  sales  Cleveland  Frog  & 
Crossing  Company,  Cleveland,  Ohio;  W.  H.  Woodin,  presi- 
dent, American  Car  &  Foundry'  Company,  New  York. 
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J.    C.    Dolan 


Colorado  Brake  Shoe  and  Foundry   Company 

The  Colorado  Brake  Shoe  &  Foundry  Company,  Denver, 
Colo.,  was  organized  on  January  1,  1919,  by  James  C.  Dolan, 
representative  of  a  number  of  railway  and  mine  equipment 

and  supply  firms  at 
Denver,  Colo.  Mr. 
Dolan,  in  addition  to 
assuming  the  presi- 
dency of  the  new  com- 
pany, retains  his  con- 
nection with  the  corri- 
panies  with  whom  he 
has  been  engaged  for 
the  past  six  years. 
Previous  to  this  he 
was  in  the  employ  of 
the  purchasing  de- 
partment of  the  Den- 
ver &  Rio  Grande  for 
nine  years. 

F.  T.  Dickinson, 
general  manager  of  the 
new  company  was  for- 
merly superintendent 
of  the  Railway  Mate- 
rial Company's  plant  at  Toledo,  Ohio,  and  later  tlie  plants 
at  Phoenixville,  Pa.,  and  Stevens  Point,  Wis.  Mr.  Dickinson 
has  been  associated  with  the  foundry  business  for  the  past 
.55  years,  having  received  his  early  training  in  the  general 
foundry  business  in  Chicago.  He  first  became  interested 
in  the  manufacture  of  reinforced  brake  shoes  while  working 

for  the  Union  Iron  & 
Steel  Company  of  Chi- 
cago in  190S.  Soon 
after  Mr.  Dickinson 
was  employed  by  the 
American  Brake  Shoe 
&  Foundry  Company, 
and  here  he  was  given 
opportunity  to  develop 
ideas  on  permanent 
iron  molds  for  making 
brake  shoes.  After  re- 
maining with  the 
American  Brake  Shoe 
&  Foundry  Company 
for  two  years  he  re- 
signed to  establish  the 
Illinois  Malleable 
Company,  of  Chicago, 
in  the  brake  shoe  busi- 
ness. In  1909  Mr. 
Dickinson  resigned  from  this  company  to  accept  the  super- 
intendency  of  the  Railway  Material  Company's  plant  at 
Toledo  and  later,  while  still  in  the  employ  of  this  company, 
started  and  operated  its  new  plant  at  Phoenixville,  and 
later  at  Stevens  Point,  retaining  the  latter  position  until 
his  appointment  as  general  manager  of  the  Colorado  Brake 
Shoe  &  Foundry  Company.  Mr.  Dickinson  is  the  inventor 
of  numerous  brake  shoes  and  foundry  devices  pertaining  to 
the  manufacture  of  steel  brake  shoes. 

The  company  has  acquired  a  modern  brake  shoe  foundry 
with  a  floor  space  of  150  ft.  by  250  ft.  and  equipped  with 
modern  machinery.  This  foundry  has  a  capacity  of  50  tons 
a  day,  entirely  of  reinforced  brake  shoes. 


\ 


F.  T.   Dickinson 


each  year.  Candidates  will  be  limited  to  sons  of  employees 
of  the  Westinghousc  Electric  &  Mfg.  Company  and  its  sub- 
sidiaries and  to  the  younger  employees  of  the  company  or  its 
subsidiaries  who  have  been  in  their  service  for  a  period  of 
at  least  two  years  and  who  do  not  exceed  the  age  of  2 J. 
The  selection  is  to  be  determined  by  competitive  examina- 
tion, to  be  conducted  annually  by  the  company's  educational 
department  under  direction  of  a  committee  composed  of 
three  vice-presidents  of  the  company. 


Vauclain  Succeeds  Johnson  as  Head  of 
Baldwin  Locomotive  Works 

Alba  B.  Johnson,  president  of  the  Baldwin  Locomotive 
Works,  has  resigned  from  that  position  and  has  been  suc- 
ceeded by  Samuel  M.  Vauclain,  hitherto  senior  vice-president. 

Mr.  Johnson,  who  had 
been  contemplating  the 
step  for  a  considerable 
time,  presented  his  res- 
ignation at  a  special 
meeting  of  the  board  of 
directors  in  Philadel- 
phia, May  9.  He  will 
retain  his  extensive  in- 
terests in  the  company 
and  will  remain  a  di- 
rector. In  connection 
with  the  resignation 
and  the  election  of  Mr. 
Vauclain  as  president, 
there  were  rumors  of 
friction  between  dif- 
ferent  interests   in   the 


A.    B.   Johnson 


As  a  war  memorial  to  the  more  than  8,000  employees  of 
the  Westinghouse  Electric  &  Manufacturing  Company  who 
have  entered  the  service  of  the  government  in  the  war,  the 
company  has  decided  to  establish  four  technical  scholarships 


company,    but   the   ex- 
istence of  such  friction 
has   been    emphatically 
denied  by  Mr.  Johnson  and  Mr.  Vauclain  alike. 

Following   the   meeting    of   the    board   of   directors,    Mr. 
Johnson  issued  a  statement  in  which  he  explained  that  he 
had  desired  to  withdraw   from  the  presidency  of  the  com- 
pany   in    order   to   de- 
vote his  time  to  his  ex- 
_  tensive     personal     and 

public  interests  and  in 
which  he  expressed  his 
wishes  for  the  success 
of  Mr.  Vauclain. 

Mr.  Vauclain  de- 
clined to  issue  any 
statement,  but  said  in 
answer  to  a  question 
that  there  would  be  no 
change  in  the  policy  of 
the  company. 

Mr.  Johnson  has 
been  connected  with 
the  Baldwin  Locomo- 
tive Works  since  187  7 
and  its  president  since 
1911.  He  was  born  at 
Pittsburgh,  Pa.,  Feb- 
ruary 8,  1858,  and  upon  his  graduation  from  the  Central 
High  School  of  Philadelphia  entered  the  employ  of  Burn- 
ham,  Parry,  Williams  &  Co.,  as  the  present  Baldwin  Loco- 
motive Works  was  then  known,  as  a  junior  clerk  in  May, 
1877.  On  the  advice  of  John  H.  Converse  he  studied 
stenography  and  then  for  about  20  months  was  in  the 
employ  of  William  Sellers  of  the  Edge-Moor  Iron  Works, 
Wilmington,   Del.      LTpon   returning   to  the   Baldwin   works 


S.   M.  Vauclain 
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he  became  secretary  to  ilr.  Converse  and  served  in  that 
capacity  for  o3  years,  gradually  working  up  in  the  company 
and  taking  over  Mr.  Converse's  work.  In  1896  he  was 
made  a  partner  in  the  firm  of  Burnhani,  Williams  &  Co., 
as  the  firm  had  then  become  known,  and  was  in  charge, 
first  of  sales  and  later,  on  the  withdrawal  of  George  Burn- 
ham,  Jr.,  of  sales  and  finances.  Upon  the  incorporation 
of  the  company  under  the  name  of  the  Baldwin  Locomotive 
Works  on  July  1,  19U9,  he  was  elected  vice-president  and 
treasurer,  becoming  president  on  July  1,  1911. 

In  the  period  during  which  Mr.  Johnson  was  president 
the  company  had  what  may  truly  be  called  a  phenomenal 
growtli,  its  gross  sales  having  increased  from  a  total  of 
$29,000,000  in  1912,  the  first  full  year  after  he  became  the 
head  of  the  company,  to  over  $98,000,000  in  the  year  ended 
December,  1918.  The  total  undivided  profits  over  the  same 
period  increased  from  $4,470,000  in  1912  to  $5,752,000  in 
1918,  while  in  1917  a  total  was  reached  of  $8,306,000, 
excluding  the  return  from  the  Standard  Steel  Works  Com- 
pany and  the  Southwark  Foundrj-  &  Machine  Company. 

Mr.  Johnson  has  extensive  personal  and  public  interests, 
and  is  one  of  the  country's  leaders  in  export  trade.  He  is 
president  of  the  Railway  Business  Association;  a  member  of 
the  National  Foreign  Trade  Council,  having  acted  as  presi- 
dent of  all  the  National  Foreign  Trade  conventions  with 
the  exception  of  the  one  in  Cincinnati  last  year,  and  is  con- 
nected with  other  commercial  and  civic  organizations. 

Samuel  M.  Vauclain,  the  new  president  of  the  Baldwin 
Locomotive  Works,  has  been  connected  with  the  company 
or  its  predecessors  since  1883,  and  its  senior  vice-president 
since  1911.  He  entered  the  employ  of  the  plant  in  1883  as 
a  foreman.  In  November,  1885,  he  was  promoted  to  super- 
intendent of  equipment,  and  in  1886  was  advanced  to  gen- 
eral superintendent.  He  became  a  member  of  the  firm  of 
Burnham,  Williams  &  Co.,  in  1896,  and  in  1911  was  elected 
•  a  vice-president  of  the  Baldwin  Locomotive  Works,  It  is 
through  his  work  as  manager  of  operations  in  the  Baldwin 
Works  that  Mr.  Vauclain  is  generally  recognized  as  one  of 
the  leaders  in  shop  management  in  the  country. 

Mr.  Vauclain's  greatest  work,  however,  w-as  during  the 
war,  not  only  in  connection  with  the  work  of  the  Baldwin 
Locomotive  Works  in  supplying  locomotives  for  the  allied 
armies  overseas,  but  also  in  connection  with  the  great  shell 
making  plant  of  the  Edd,vstone  Munitions  Company  at  Eddy- 
stone,  Pa.  Mr.  Vauclain  was  on  a  number  of  occasions 
called  into  consultation  with  various  of  the  allied  govern- 
ments, and  so  well  was  his  work  regarded  that  he  was  made 
a  chevalier  of  the  Legion  of  Honor  by  the  French  govern- 
ment. At  a  banquet  given  in  his  honor  at  the  Bellevue- 
Stratford  Hotel  in  Philadelphia  on  May  17,  he  was  pre- 
sented by  Benedict  Crowell,  assistant  secretary  of  war,  with 
the  Distinguished  Service  Medal  for  the  part  he  played  in 
America's  mobilization  for  war.  In  this  connection  he  served 
with  the  Council  of  National  Defense,  first  in  an  advisor}' 
capacity  and  later  as  chairman  of  the  committee  on  ordnance 
and  as  chairman  of  the  committee  on  cars.  After  the  War 
Industries  Board  was  organized  he  became  chairman  of  that 
body's  special  committee  on  plants  and  munitions  and  was 
also  the  head  of  the  committee  of  car  and  locomotive  builders. 


of  representative  having  been  abolished.  Paul  G.  Cheatham, 
assistant  to  the  w'estem  representative,  with  headquarters  at 
Chicago,  will  become  manager  of  the  St.  Louis  office. 


Carl  H.  Peterson,  western  representative  of  the  Baldwin 
Locomotive  Works,  Philadelphia,  Pa.,  and  the  Standard 
Steel  Works  Company,  Philadelphia,  with  headquarters  at 
Chicago,  resigned  on  May  1,  to  become  president  of  the 
Iron  Mountain  Company,  Chicago,  and  vice-president  of  the 
Jackson-Park  Machine  Company,  Chicago.  Mr.  Peterson 
will  be  succeeded  by  Arthur  S.  Globe,  southwestern  repre- 
sentative of  the  Baldwin  Locomotive  Works  and  the  Standard 
Steel  Works  Company,  with  headquarters  at  St.  Louis,  who 
will  have  the  title  of  manager  of  the  Chicago  office,  the  title 
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General  Miller  Heads.  New  Oil  Company 

General  Charles  Miller,  of  Franklin,  Pa.,  has  assumed 
the  chairmanship  of  the  board  of  directors  of  the  Home  Oil 
Refining  Company  of  Texas.  General  Miller  occupies  a 
unique  position  in  the 
history  of  American 
railroads.  He  was  the 
first  man  to  recognize 
the  great  importance  of 
a  scientific  study  of  oil 
and  lubrication  prob- 
lems in  transportation, 
and  he  taught  the  rail- 
roads the  best  ways 
and  means  to  efficient 
and  economical  use  of 
lubricating  oils.  Prior 
to  1869  "the  railroads 
began  using  what  was 
known  as  pure  Wes,t 
Virginia  oil  (a  min- 
eral oil  from  28  to  29 
gravity  with  a  cold 
test  of  10  below  zero 
and  a  fire  test  of  175). 

In  July,  1869,  General  Miller  formed  a  partnership 
with  three  associates  and  began  to  manufacture  an  oil  in 
all  appearances  like  pure  West  Virginia  oil  and  meeting 
the  same  tests.  The  product  was,  however,  superior  because 
of  the  addition  of  certain  materials.  The  company  made 
a  specialty  of  supplying  railways  with  cylinder,  engine  and 
freight  car  oils.  General  Miller  studied  the  subject  of  rail- 
way lubrication  in  all  its  aspects.  His  company  was  the 
first  to  formulate  a  plan  of  furnishing  railway  oils  under 
contracts  guaranteeing  the  cost  per  thousand  miles  on  loco- 
motives and  freight  cars.  It  was  the  first  to  organize  a 
department  of  lubrication  experts,  whose  services  were  given 
to  the  railroads. 

In  1878  the  Galena  Signal  Oil  Company  was  shipping 
12,000  barrels  per  year,  supplying  about  15  per  cent  of  the 
railroad  mileage  in  the  countrj'.  In  1918  its  product  was 
said  to  be  standard  upon  approximately  98  per  cent  of  the 
entire  railway  mileage  of  the  LTnited  States  and  Canada, 
with  a  large  export  trade  to  France  and  South  America. 
With  the  advent  of  electric  railways  the  company  developed 
special  oils  to  meet  their  requirements,  making  contracts  on 
the  same  basis  which  had  proved  so  satisfactory  to  the  steam 
railroads.  Not  only  did  the  company  furnish  lubricants 
to  the  railways  but  also  signal  oil,  long  time  burner  oil, 
hcadliglit  oil   and  other  illuminating  oils. 

General  Miller  severed  his  connection  with  the  Galena 
Signal  Oil  Company  some  months  ago  because  of  differences 
of  opinion  as  to  policy.  The  Home  Oil  Refining  Company 
which  he  heads  as  chairman  of  the  board  has  large  oil 
contracts  covering  a  production  of  7,500  barrels  per  day  in 
the  Ranger  and  Burkbumett  (Texas)  fields.  It  also  holds 
leases  on  approximately  200,000  acres  of  oil  lands  excep- 
tionally well  located  and  now  in  process  of  development. 
The  company  owns  a  refinery  at  Yale,  Okla.,  now  operating 
at  2,500  barrels  daily  capacity.  It  is  constructing  a  large 
refinery  at  Fort  Worth  which  will  be  in  operation  in  a  few 
weeks.  Nearly  600  men  are  now  engaged  in  the  construc- 
tion work  on  the  site  of  165  acres  located  on  the  St.  Louis- 
San  Francisco  Railway  in  the  outskirts  of  Fort  Worth. 
Recently  the  Home  Oil  Refining  Company  purchased  a 
convenient  site  of  50  acres  at  Franklin,  Pa.,  for  the  erection 
of  a  large  plant  for  the  production  of  railroad  oil. 
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Investigate 

Reclamation 

Practiees 


During  the  last  few  years  the  rail- 
roads have  carried  on  reclamation  work 
more  e.xtensively  than  ever  before.  In 
some  cases  the  difficult)'  of  securing  ma- 
terial made  reclamation  necessary,  and  this  was  the  deciding 
factor,  rather  than  the  saving  effected.  Now  that  conditions 
are  becoming  more  nearly  normal  some  of  the  reclamation 
practices  put  into  effect  during  the  war  should  be  investi- 
gated to  see  whether  they  are  economical  under  present  con- 
ditions. It  is  quite  possible  that  in  many  cases  the  purchase 
of  new  material  would  be  cheaper  in  the  end.  There  is  an- 
other phase  of  the  problem  brought  up  by  the  changes  in  the 
prices  of  material  and  in  the  rates  of  wages  which  is  perhaps 
of  even  greater  importance,  namely,  the  advisability  of  adopt- 
ing more  extensive  reclamation  policies.  The  advance  in  the 
prices  of  some  materials  has  been  greater  than  the  advance  in 
labor  costs.  New  tools  and  new  methods  have  been  intro- 
duced, and  some  work  that  was  uneconomical  under  former 
conditions  can  now  l)e  carried  on  at  a  saving.  The  entire 
status  of  reclamation  work  has  been  changed  and  present 
practices  must  be  carefully  reconsidered  if  costly  mistakes 
are  to  be  avoided. 


Grinding  The  practice  of  grinding  all  twist  drills 

_   .  on  special  grinding  machines  is  quite 

general  in  railroad  shops,  and  it  might 
''■''"'  seem  that  any  comments  on  the  advan- 

tages of  this  method  are  superfluous.  Observation  in  some 
small  shops,  however,  indicates  that  grinding  by  hand  on 
ordinary  stand  grinders  is  by  no  means  obsolete.  Even  in 
shops  equipped  with  drill  grinders  mechanics  often  grind 
drills  by  hand  to  avoid  making  a  trip  to  the  too!  room  to  ob- 
tain a  sharp  drill.  The  desire  to  save  time  in  this  way  is 
praiseworthy,  but  the  object  is  seldom  attained.  Unless  the 
drill  is  ground  on  a  special  machine  one  edge  is  invariably 
lonuer  than   the  other,   and   as  a   result  the   drill   use?  more 


power  than  it  would  if  properly  ground,  its  capacity  to  stand 
up  under  high  .speeds  and  heavy  feeds  is  reduced  and  it  be- 
comes dull  more  rapidly  than  if  both  edges  did  an  equal 
amount  of  work.  The  influence  of  grinding  on  the  endurance 
of  drills  was  illu,strated  by  comparative  tests  of  drills  used 
for  forming  telltale  holes  in  staybolts.  Drills  of  small  sizes 
are  considered  ea.sy  to  sharpen  Iw  hand,  yet  machine  sharp- 
ened drills  permitted  much  more  rapid  work  and  finished  80 
per  cent  more  holes  before  liecoming  dull. 


Locomotive 

Front    End 

Design 


There  is  probably  no  other  part  of  the 
modern  locomotive  which  is  designed 
on  such  an  unscientific  basis  as  the 
draft  appliances.  It  is  surprising  but 
nevertheless  true  that  no  attempt  has  been  made  to  establish 
general  rules  for  proportioning  nozzles  and  stacks  since 
1902,  when  a  series  of  tests  was  conducted  by  the  .imerican 
Engineer  with  the  co-operation  of  the  Master  Mechanics' 
Association.  During  recent  years  several  roads  have  made 
tests  to  determine  suitable  front  end  proportions  for  certain 
classes  of  locomotives.  These  have  added  little  to  the  gen- 
eral knowledge  of  front  end  design,  but  have  emphasized  the 
need  for  further  information  on  the  subject,  as  in  practically 
ever}'  instance  these  tests  were  undertaken  only  after  it  had 
been  found  that  front  ends  designed  according  to  the  usual 
practice  would  not  give  satisfactorv  results. 

The  large  amount  of  power  used  to  develop  draft  in  a  lo- 
comotive boiler  is  seldom  realized.  In  a  simple  locomotive 
at  ordinary  running  speeds  the  Ijack  pressure  is  often  equal 
to  one-fourth  of  the  mean  eft'ective  pressure,  in  which  case  the 
draft  requires  one-fourth  as  much  power  as  is  developed  by 
the  cylinders.  In  compound  locomotives  the  loss  is  still 
greater.  Even  a  slight  reduction  in  back  pressure  will  cause 
a  considerable  increase  in  the  power  developed  bv  the  loco- 
motive. One  recent  test  showed  that  by  a  change  in  the 
front  end   arrangement,  the  back  pressure  could   lie  reduced 
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six  pounds  and  the  power  delivered  liv  tlie  locomotive  in- 
creased ISS  hp. 

A  general  redesign  of  the  draft  appliances  on  many  loco- 
motives is  ver\'  desiralile.  This  work  cannot  be  done  until 
the  best  proportions  for  the  front  ends  of  large  locomotives 
are  definitel}'  established.  However,  the  comparatively  low 
efficiency  of  circular  nozzles  as  compared  with  nozzles  of  ir- 
regular form  has  Ijeen  proved  and  economies  that  are  well 
worth  while  can  be  obtained  by  applying  the  later  form  of 
tip  to  e.xisting  locomotives  as  a  temporan,-  expedient  until  the 
best  arrangement  of  draft  appliances  for  modern  motive 
power  is  developed. 


••ihould  be  shoveled  out  or  remodeled  to  remove  the  chance 
for  spontaneous  comljustion  which  otherwise  wHll  exist. 


Condemnin}^ 

Limits  for 

Steel  Wheels 


The  relocation  of  the  limit  of  wear 
groove  for  wrought  steel  wheels  Vz  in. 
from  the  inside  of  the  rim  instead  of 
•}4  in.  as  at  present  was  discussed  in 
the  report  of  the  Committee  on  Car  Wheels  presented  at  the 
convention  of  the  Mechanical  Section  of  the  American  Rail- 
road Association.  The  committee  stated  that  other  factors 
besides  the  strength  of  the  wheel  are  invoh-ed  and  suggested 
that  a  circular  of  inquin,-  will  be  sent  out  covering  these 
points.  Elsewhere  in  this  issue  will  be  found  an  account  of 
tests  recently  conducted  to  determine  the  strength  of  the 
flange  on  steel  wheels  with  the  treads  turned  to  the  proposed 
condemning  limit.  These  tests  indicate  that  wheels  worn  to 
witliin  y^  in.  of  the  rim  still  have  an  ample  factor  of  safety 
to  resist  lateral  stresses. 

The  possibilitv  of  getting  more  mileage  from  rolled  steel 
wheels  is  so  important  that  it  should  be  carefully  considered. 
The  committee  mentions  the  maintenance  of  drawbar  height, 
truck  clearance  and  the  effectiveness  of  brakes  as  factors  that 
might  prevent  the  change  in  the  scrapping  limit.  Some  slight 
alterations  in  the  trucks  would  probably  overcome  these  diffi- 
culties in  most  cases,  and  if  it  were  feasible  the  change  should 
prove  economical  as  it  would  reduce  the  cost  of  wheel  re- 
newals throughout  the  life  of  the  car.  Even  though  all  trucks 
cannot  be  changed  to  admit  of  w^earing  the  wheels  to  smaller 
diameter,  there  seems  no  reason  why  roads  that  arc  able  to 
use  wheels  until  the  rims  are  fi  in.  thick  should  not  be  al- 
lowed to  do  so. 


The  destruction  of  several  coaling  sta- 
Spontaneous  ^j^^^,     ^^.     j^^.^^      ^^^     presumablv     to 

Combustion  '  .... 


in  Coal  Chutes 


spontaneous  combustion  in  the  coal, 
recentlv  led  the  Insurance  and  Fire 
Protection  Section  of  the  Railroad  Administration  to  issue 
a  warning  regarding  conditions  in  and  about  coal  chutes. 
When  such  accidents  occur  they  cause  serious  interrup- 
tion to  traffic  and  every  precaution  should  be  taken  to 
guard  against  them.  Spontaneous  fires  in  coal  have  been 
carefully  studied  and  while  all  the  causes  are  not  definitely 
known,  certain  conditions  that  increase  the  fire  hazard  have 
now  been  well  established. 

Coal  which  is  freshly  mined  may  absorb  oxygen  from  the 
air  and  the  more  finely  divided  it  is  the  greater  the  tendency 
to  heat  due  to  this  action.  Damp  coal  also  heats  more  read- 
ily than  dr}-  coal.  Wood,  greasy  waste,  or  other  combustible 
matter,  furnishes  a  starting  point  for  fire  and  should  be 
carefully  removed  before  loading  the  coal  into  the  chutes. 
Probably  the  majority  of  fires  in  coal  chutes  could  be  pre- 
vented by  avoiding  the  accumulation  of  fine  coal  in  the 
pockets  for  any  considerable  pericxl.  The  screenings  will 
settle  to  the  bottom,  particularly  in  large  pockets,  and  if  the 
chute  is  not  completely  emptied  this  lower  strata  may  re- 
main undisturbed  long  enough  to  absorb  o.xygen  and  finally 
become  ignited.  Coal  chutes  should  be  emptied  regularly 
once  a  day  to  clean  out  the  fine  coal  and  if  there  are  any 
pockets   from  which  the  coal  will  not  flow  by  gravit}',  they 


.J..     ...  . ,  The    importance    of   having    competent 

.    ,  ..  welders,   particularlv   in   the   repair   of 

in  Locomotive  ,  .    '     ,     .,  -  .       '         , 

„       .  locomotive   boilers,   was   again   empha- 

Kepairs  .      ,  ,  ^  .  '    , 

Sized   at  the  recent  convention   of  the 

Master  Boiler  Makers'  Association.  The  boiler  being,  so  to 
speak,  the  heart  of  the  locomotive,  any  laxity  in  its  con- 
struction or  inspection  is  usually  followed  by  disastrous 
results.  One  vital  feature  of  boiler  making  and  repairing 
is  the  practice  now  becoming  rjuite  extensive,  of  welding 
patches  to  the  sheets  when  repairing  cracked  or  otherwise 
defective  parts  of  the  boiler.  There  is  no  other  form  of  re- 
pair work  that  may  be  so  easily  slighted  through  incompetent 
or  careless  workmanship  and  still  pass  the  required  inspec- 
tion, only  to  fail  at  some  critical  moment  in  the  operation  of 
the  locomotive.  Many  excellent  papers  are  published  from 
time  to  time  in  the  technical  journals,  devoted  to  railroad 
questions  and  it  is  the  duty  of  the  men  who  have  taken  up 
welding  to  keep  themselves  fully  informed  concerning  the 
methods  and  progress  of  the  art  of  welding.  Both  the  elec- 
tric and  the  acetylene  gas  welding  apparatus  have  been  de- 
veloped to  a  point  where  they  require  only  careful  and  in- 
telligent operation  to  secure  satisfactory  results.  Anyone 
taking  up  this  line  of  work  may  be  assured  of  every  assis- 
tance from  the  manufacturers  of  the  welding  outfits,  as  well 
as  from  their  shop  foremen  and  should  not  fail  to  take  advan- 
tage of  every  channel  of  information  available.  The  impor- 
tance of  careful  welding  in  every  repair  made  to  a  locomo- 
tive boiler  cannot  be  too  strongly  impressed  on  those  who  are 
engaged  in  this  work. 


Labor 

and 

Scientific  Research 


One  of  the  significant  actions  taken  by 
the  convention  of  the  American  Federa- 
tion of  Labor,  recently  held  at  Atlantic 
City,  was  the  passing  of  a  resolution 
delining  the  attitude  of  the  organization  toward  scientific 
research  in  its  relation  to  industrial  progress.  The  resolu- 
tion sets  forth  that  a  broad  program  of  scientific  and  techni- 
cal research  is  of  major  importance  to  the  national  welfare, 
should  be  fostered  in  every  way  by  the  Federal  government 
and  that  the  activities  of  the  government  itself  in  such  re- 
search should  be  adequately  and  generously  supported  in 
order  that  the  work  may  be  strengthened  and  extended.  In 
setting  forth  the  reasons  for  this  action  the  resolution  .states 
that  the  productivity  of  industry  is  greatly  increased  by  the 
technical  apolication  of  the  results  of  research  in  the  vari- 
ous sciences,  as  well  as  in  engineering  and  agriculture,  and 
that  the  increased  productivity  in  industry  resulting  from 
such  research  is  the  most  potent  factor  in  the  ever-increasing 
struggle  of  the  workers  to  raise  their  standards  of  living. 
One  of  the  most  significant  reasons  given  for  the  action 
taken  is  that  the  importance  of  such  productivity  must  stead- 
ily increase,  since  there  is  a  limit  be\ond  which  the  average 
standards  of  living  of  the  whole  population  cannot  progress 
by  the  usual  methods  of  readjustment,  which  limit  can  only 
be  raised  by  research  and  the  utilization  of  the  results  of 
research  in  industry.  The  recognition  of  this  situation  by 
the  great  national  labor  organization  is  a  sign  of  a  most 
hopeful  condition  in  the  possibility  for  a  better  understand- 
ing Ijetween  the  various  agencies  which  make  up  the  national 
industrial  structure.  It  is  a  platform  on  which  the  investor 
and  the  manager,  as  well  as  the  worker,  have  every  reason 
to  take  a  common  stand.  Much  excellent  work  has  been 
done  by  the  various  bureaus  of  the  federal  government  which 
has  been  of  great  practical  value,  and  with  proper  support 
in  the  way  of  adequate  appropriations  the  practical  value  of 
this  work  could  be  greatly  increased. 
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„  ..  In    an    organization    as    complex    as 

Co-operation  ,  '^.,         ,  ,     ^ 

...   „  ,  a    large    railroad    system    the    proper 

r,        .       .  inter-relation   of  the  departments  pre- 

Uepartinents  ,..,      ,  ^  ,      ^ 

sents  a  ditticult  problem.      With  each 

man  engrossed  in  his  own  work  and  carrying  out  the  plan 
of  his  immediate  superior,  conflicts  of  authority  with  conse- 
quent friction  and  bad  feeling  are  almost  sure  to  occur.  If, 
as  is  often  the  case,  all  business  matters  are  handled  by 
mail  or  by  wire  and  personal  contact  is  eliminated  minor 
irritations  sometimes  produce  an  effect  out  of  all  propor- 
tion to  their  actual  importance  and  animosity  is  created  be- 
tween the  different  parts  of  the  organization  that  has  a 
rery  harmful  effect  on  the  morale.  How  often  the  round- 
house force  vilifies  the  back  shop  force,  which  it  has  never 
seen,  or  the  yard  employees,  with  whom  daily  battles  are 
fought  over  the  telephone. 

Xo  base  ball  team  could  Ije  successful  if  the  first  baseman 
refused  to  catch  the  Ijalls  which  the  short  stop  threw  to  him 
and  no  railroad  can  have  a  high  record  for  efficiency  unless 
there  is  teamwork  among  the  different  departments.  If  the 
roundhouse  foreman  and  the  yardmaster  met  occasionall}- 
when  there  were  no  differences  to  be  decided  between  them, 
the  accjuaintance  would  no  doubt  lead  to  better  relations 
during  working  hours,  with  the  result  that  Bill  would  take 
more  interest  in  telling  Jim  what  trains  he  expected  to  run 
and  Jim  would  tn-  to  have  the  power  ready  in  time  to  meet 
Bill's  schedule.  System  is  a  wonderful  thing,  but  some  of  our 
railroads  are  overburdened  with  it.  A  few  hours  a  week 
devoted  to  common  human  intercourse  l^etween  members  of 
different  departments  is  the  best  lubricant  for  any  organiza- 
tion and  one  that  is  often  sorely  needed. 


Retrenchment 

and 
Maintenance 


The  Railroad  Administration  has 
recently  inaugurated  a  policy  of  re- 
trenchment in  an  effort  to  reduce  the 
large  deficit  tliat  is  being  incurred. 
!Much  criticism  has  been  directed  at  the  railroad  companies 
in  the  past  because  of  the  methods  adopted  when  reductions 
in  expenses  seemed  necessary,  due  to  financial  and  traffic 
conditions.  Beyond  a  doubt  much  of  this  criticism  has  been 
merited.  The  serious  objection  to  any  drastic  retrenchment 
policy  is  that  it  attempts  to  control  expenses  without  regard 
for  the  natural  factors  that  influence  costs  and,  therefore, 
often  leads  to  the  adoption  of  mea.sures  which  in  the  end 
prove  false  economies. 

Reductions  in  unit  costs  are  often  demanded  when  there 
is  a  decrease  in  traffic,  but  this  is  contrar)'  to  the  natural 
tendency  of  unit  costs  to  increase  as  the  business  decreases. 
Heavy  loading  of  cars  and  locomotives  is  essential  for  econ- 
omy of  operation,  but  where  there  is  a  reduced  traffic  to  move. 
it  is  almost  impossible  to  haul  the  maximum  average  tonnage 
per  train.  Thus  the  cost  of  fuel  and  of  wages  for  train  and 
enginemen  have  a  tendency  to  increase  in  proportion  to  the 
amount  of  traffic  handled.  The  possibilities  for  economy 
in  this  direction  are  small  and  any  saving  must  be  effected 
almost  entirely  in  the  cost  of  maintenance  of  way  and  repairs 
to  locomotives  and  cars.  While  the  total  expense  for  equip- 
ment maintenance  will  fall  as  the  traffic  declines,  the  tmit 
expen.se  has  a  tendency  to  increase,  and  an  immediate  sub- 
stantial reduction  in  the  unit  costs  can  be  secured  in  only 
one  way,  by  slighting  the  work. 

During  the  war  equipment  was  not  maintained  to  a  high 
standard.  There  has  lieen  a  marked  improvement  in  the 
last  few  months,  Ijut  it  would  be  a  serious  mistake  if  the 
roads,  in  an  attempt  to  make  a  show  of  economy,  should 
again  neglect  the  little  things  that  are  .so  important  in  rail- 
road operation.  The  ultimate  economy  of  a  high  standard 
of  maintenance  cannot  lie  questioned  and  if  the  officers  of 
tlie  mechanical  department  could  impress  on  their  superiors 
the   manv   wavs   in   which   the   elimination   of   small    items 


leads  to  much  larger  expenses,  some  of  the  drastic  reductions 
in  maintenance  allowances  might  be  avoided.  The  neglect 
of  minor  repairs  causes  equipment  to  deteriorate  rapidly. 
Lack  of  attention  to  draft  appliances,  flues,  fireboxes  and 
grates  results  in  inefficient  combustion.  Valves  out  of  square, 
packing  blowing,  or  auxiliaries  in  poor  condition  cause  a 
waste  of  steam.  These  factors  contribute  to  delays  on  the 
road  and  increase  the  expense  of  wages  for  train  crews. 
Poor  maintenance  inevitably  leads  to  waste  and  inefficiency. 
The  Railroad  .Administration  has  indicated  that  an  effort 
will  be  made  to  bring  about  a  marked  reduction  in  the  cost 
of  equipment  maintenance.  So  far  as  this  campaign  is 
confined  to  developing  improved  methods,  it  deserves,  and 
will  surely  receive,  hearty  support.  It  is  to  be  hoped,  how- 
ever, that  the  administration  officers  will  not  resort  to  the 
short  sighted  policies  that  have  been  used  under  similar 
circumstances  in  the  past   to  effect  a  reduction  in  expenses. 


NEW    BOOKS 

Cairbria  Steel  Handhi>ol\  Prepared  and  compiled  by  George  E.  Thackray, 
C.E.  603  pages,  illustrated,  4^5  in.  by  6^4  in.,  fie.xihle  bindinp.  Pub- 
lished by  liie  Cambria   Steel   Company.    Pbiladelpbia,   Pa. 

Tliis  is  the  twelfth  edition  of  the  Cambria  handbook  and  in 
addition  to  a  tliorough  revision  of  all  data  pertaining  to  the 
various  structural  steel  sections  manufactured  by  the  Cambria 
Steel  Company,  it  contains  a  large  amount  of  new  material 
covering  the  wider  range  of  structural  steel  sections  now  man- 
ufactured, and  includes  additional  taljles  of  use  in  calcula- 
tions involved  in  the  design  of  structures  in  which  the  sec- 
tions are  used.  Among  the  new  sections  for  which  illustra- 
tions and  properties  are  included  in  the  new  edition  are  a 
number  of  bulb  angles,  small  channels  for  cars,  ship  chan- 
nels, T-bars  and  three  sizes  of  rolled  steel  car  stakes. 
Among  the  large  number  of  new  tables  which  have  been 
added  are  weights  of  flat  and  corrugated  steel  sheathing,  roof 
truss  dimensions  and  stresses,  sizes  of  spikes  and  w'ood 
screws,  square  roots  and  cube  roots  of  fractions,  weights  of 
circular  steel  plates,  trigonometric  formulae,  etc. 


Al-l-liid  Meclianics,  I'otume  It.  Strength  of  Materials.  By  Charles  E. 
Fuller,  S.  E.,  and  William  .\.  Johnson,  S.  B.,  professors  of  theoretical 
and  applied  mechanics,  Massachusetts  Institute  of  Technology.  556 
pages.  6  in.  by  9J4  in.,  illustrated,  bound  in  cloth.  Published  by 
John  Wiley  &  Sons,  Inc.,  New  York. 

While  this  book  has  been  prepared  primarily  for  the  stu- 
dents of  engineering  in  the  Massachusetts  Institute  of  Tech- 
nology, it  covers  the  fundamentals  of  applied  mechanics 
to  such  an  extent  tliat  it  will  l)e  found  a  valuable  text  book 
for  any  engineer's  library.  A  person  using  this  Ijook  should 
have  a  fundamental  knowledge  of  differential  and  integral 
calculus,  the  principles  of  statics  and  dynamics  and  the 
methods  of  determining  centers  of  gravity  and  moments  of 
inertia  of  areas  and  solids.  The  su'oject  has  been  developed 
logically,  special  care  being  taken  to  point  out  the  limita- 
tions of  tiie  difterent  theories,  and  ci:iphasis  is  laid  on  the 
divergence  of  the  conditions  met  in  practice  from  ideal  con- 
ditions. Graphic  methods  of  solution  have  been  freely  em- 
jiloyed  and  a  number  of  problems  involving  the  application 
of  each  of  the  theories  discussed  have  been  included  and 
solutions  given  where  it  has  appeared  that  these  would  be 
an  aid  to  a  clear  understanding  of  the  subject.  The  authors 
of  the  liock  have  had  many  years'  experience  in  teaching 
the  subject,  and  this  book  is  the  result  of  their  most  careful 
study  of  the  manner  in  which  such  an  important  subject  can 
be  more  clearly  and  firmh'  fixed  in  the  mind  of  the 
student.  It  covers  the  physical  properties  of  materials,  a 
stutiy  of  stress  and  strain  with  their  application  to  beams 
of  various  loading,  and  a  discussion  of  the  general  theory 
of  flexure,  columns,  shafting  and  springs,  curved  bars, 
arches  and  catenaries,  cylinders  and  plates,  and  reinforced 
concrete  beams  and  columns. 
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COMMUNICATIONS 


failures  have  occurred.     The  welded  tender  frame  has  been 
in  continuous  service  for  upwards  of  two  years. 

E.  A.  MuRR.AY,  Master  Mechanic. 


sniiiiiiiiiiiiiniiniiniininnniiiiiiiiiiiniiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin^ 

THERMIT  VS.  AUTOGENOUS  WELDING 

Clifton   Force,   Va. 

To  THE  Editor  : 

I  have  read  with  a  great  deal  of  interest  the  article  "O.xy- 
Acetylene  Welding  Problems,"  by  Mr.  \V.  L.  Bean,  in  the 
February  issue  of  the  Railway  Mechanical  Engineer,  and 
was  particularly  interested  in  the  description  given  by  him 
of  reclaiming  a  damaged  Commonwealth  cast  steel  one-piece 
tender  frame.  We  had  an  occasion  to  make  repairs  to  a 
frame  similar  to  this  one,  but  used  the  Thermit  process 
of  uniting  the  members  of  the  frame  after  they  had 
been  cut  apart  for  straightening  instead  of  using  oxy- 
acetylene  or  electric  processes,  both  of  which  we  have  in 
use  at  these  shops. 

The  frame  shown  in  the  illustration  was  28  ft.  long  and 
9  ft.  6  in.  wide,  the  members  being  of  heavy  I-beam  sec- 
tions; the  weight  was  appro.ximately  15,000  lb.  The  frame 
was  very  badly  bent  and  in  order  to  straighten  it  we  found 
it  necessary  to  cut  the  side  sills.  These  sills  were  then 
straightened  in  a  pneumatic  press  after  being  heated  in  a 
large  furnace.  The  rest  of  the  frame  was  then  heated  by  the 
use  of  a  blow  torch  and  straightened,  after  which  the  side 


Cast  Steel  Tender  Frame   Reassembled  by  Thermit  Welding  Process 

sills  were  clamped  into  position  and  welded  with  Thermit, 
making  ten  welds  in  all. 

In  making  the  welds  1,150  lb.  of  thermit  was  consumed. 
I  should  like  to  call  your  attention  to  the  following  compara- 
tive results  as  shown  by  the  two  operations,  which  indicate 
an  advantage  in  time,  cost  and  strength  of  weld  by  the 
method  we  used  over  the  New  Haven  method : 

Time — The  method  used  by  the  New  Haven  consumed 
about  six  weeks.  The  time  consumed  in  preparing  the  frame 
and  welding  it  at  the  shops  at  this  point  was  only  10  days. 

Cost — The  cost  of  reclaiming  the  frame  on  the  New  Haven 
was  about  the  same  as  a  new  frame.  The  cost  of  reclaiming 
the  frame  with  the  Thermit  process  was  $502.50.  A  new 
frame   would    have    cost   approximately    $1,500. 

Strength  of  Weld — The  Thermit  weld  leaves  no  doubt  as 
to  the  strength  of  the  weld,  owing  to  the  thorough  amalgama- 
tion of  the  metal  due  to  the  intense  heat  of  the  Thermit 
reaction.  After  15  years'  continuous  use  of  the  Thermit 
process  of  welding  at  the  Clifton  Forge  shops  we  have  found 
it  to  give  us  the  best  results.  Especially  is  this  true  where 
heavy  sections  are  to  be  welded. 

Since  November,  1908,  we  have  made  approximately  300 
frame  welds,  and  it  is  ver\-  gratifying  to  say  that  only  six 


INADEQUATE  MAIN  BOXES 

.\LL?Ti'N.    Mass. 

To  THE  Editor  : 

The  communication  on  inadequate  main  boxes  from 
Charles  F.  Prescott,  which  appeared  in  the  April,  1919,  issue, 
has  awakened  many  thoughts  in  the  minds  of  persons  who  are 
interested  in  this  subject.  The  wear  of  main  driving  boxes 
on  heavy  locomotives  is  one  of  the  chief  factors  causing  en- 
gines to  be  shopped  w-ith  a  small  amount  of  mileage;  that  is, 
the  main  box  does  not  give  service  in  proportion  to  the  other 
parts  of  the  engine,  and  distributes  the  effect  of  its  poor  con- 
dition to  the  other  parts. 

This  necessitates  the  treatment  of  main  driving  boxes  at 
short  intervals,  or  an  engine  going  to  the  shop  on  small  mile- 
age, because  of  the  wear  and  tear  due  to  the  bad  condition  of 
the  main  driving  boxes.  To  all  who  are  familiar  with  this 
condition,  the  problem  is  how  to  avoid  it  without  the  intro- 
duction of  something  which  will  require  more  expert  attention. 
One  of  the  most  important  features  of  the  locomotives  de- 
signed in  the  United  States  is  simplicity  of  construction  and 
the  abuse  they  will  stand  when  maintenance  is  neglected. 

The  solid  crown  brass  is  a  development  awai,'  from  the 
three-piece  crown  brass  with  a  wedge  center.  The  solid  key 
in  the  eccentric  is  a  development  awa\'  from  the  rifled  key 
and  set  screw  which  gave  us  the  slipping  eccentrics. 

Mr.  Prescott  says  that  the  lengthening  of  bearings  toward 
the  neutral  axis  of  the  axle  has  not  resulted  in  improvement. 
My  opinion  is  that  the  reason  we  have  found  no  improve- 
ment in  extending  the  bearing  toward  the  neutral  axis  is  that 
we  have  not  made  a  scientific  distriljution  of  tlie  work  on  the 
bearing  surface;  that  we  have  not  made  any  provision  for 
compensation  of  the  difference  in  the  coefficient  of  expansion 
of  the  various  metals  massed  together  between  the  frames. 

The  bearing  surface  of  the  crown  should  be  bored  out  be- 
tween the  ends  of  the  brass,  allowing  a  bearing  surface  on 
each  end  to  prevent  the  escape  of  grease,  so  as  to  bring  the 
bearing  down  on  the  sides  where  the  piston  thrust  is  concen- 
trated. The  bearing  on  the  shoe  and  wedge  should  be  cut 
away  for  about  one-third  of  the  width  of  the  shoe  and  wedge 
face  on  each  side  so  as  to  concentrate  the  lead  from  the  thrust 
of  the  piston  in  the  center  of  the  points  of  bearing  between 
both  ends.  For  example,  assume  that  the  width  of  wedge  and 
shoe  faces  were  15  in.;  after  having  fitted  them  up  for  the  box 
the  next  operation  would  be  to  set  them  up  on  the  planer  and, 
starting  on  lines  2J.2  in.  each  side  of  the  center,  plane  the 
faces  to  allow  1/64  in.  clearance  at  the  edges.  This  will 
jjemiit  the  box  to  align  itself  to  the  journal  hearing. 

As  driving  boxes  are  now  fitted,  the  ends  of  the  bearing 
wear  and  cause  pounding  because  the  shoe  and  wedge  hold 
the  box  so  that  it  cannot  adjust  it.self  to  the  axle  alignment. 

To  compensate  for  the  coefficient  of  expansion  I  would 
suggest  a  spring  under  the  wedge  which  will  balance  the 
weight  of  the  wedge  and  also  compensate  for  inertia  when 
the  engine  is  riding,  with  provision  made  for  the  wedge  to 
unload  itself  by  Ijacking  down  when  loaded  by  virtue  of  the 
expansion.  This  is  not  to  be  construed  to  mean  a  wedge  with 
a  constant  spring  thrust  to  maintain  adjustment  for  wear. 

The  '4  in.  per  ft.  taper  used  in  the  wedge  may  Ije  proved 
mathematically  as  about  equal  to  the  coefficient  of  friction 
between  the  wedge  and  bearing  on  the  frame  so  that  zero 
may  be  taken  as  the  amount  of  work  necessar)-  to  hold  the 
wedge  up  against  the  piston  thrust. 

Frequently  the  brasses  are  loose  at  points  in  the  box  and 
this  is  caused  by  the  inequality  of  expansion  of  the  different 
metals,  the  consequent  compression  being  exerted  on  the 
metal  offering  the  least  resistance.     John  C.  Murduck. 
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C.  C.  C.  &  St.  L.  0-8-0  Switchers 

Consolidation    Type    Converted    with     Special 
Features   to  Adapt   Engines  for  Switching  Service 

BY    R.  W.    RETTERER 
Assistant  Mechanical  Engineer,  C.   C.   C.  &  St.  L. 


THE  constiintly  growing  demand  for  increased  locomotive 
capacity  due  to  the  heavy  freight  traffic  and  the  increase 
in  train  loads  has  necessitated  heavier  and  more  power- 
ful switcliing  IcKomotives  to  handle  efficiently  the  heavy  trains 
brought  into  tlie  terminal  yards.  A  switchmg  locomotive  in 
order  to  meet  these  demands  must  necessarily  be  equal,  at 
least,  in  tractive  effort  to  the  heaviest  road  locomotive,  and 


As  the  prices  of  material  entering  into  the  construction  of 
locomotives  were  much  above  normal,  it  was  found  a  con- 
siderable saving  could  be  made  by  converting  Consolidation 
type  locomotives  into  0-8-0  switchers.  The  Consolidation 
locomotives  selected  were  built  in  1900,  having  a  tractive 
effort  of  43,000  lb.,  22-in.  by  30-in.  cylinders,  and  S7-in. 
driving  wheels.    Conditions  had  shown  that  these  locomotives 


-26'0-- 
Deslgn   of  Tender  Tank   Which    Delivers   75    Per  Cent   of  the   Coal     at  the  Coal   Gates 


must  also  be  of  sucli  design  as  to  insure  quick  operation.  To 
accomplish  this  the  Beech  Grove  shops  of  the  Cleveland, 
Cincinnati,  Chicago  &  St.  Louis  have  completed  the  first  of 
15  eight-wheel  type  switching  locomotives  in  which  a  number 
of  interesting  features  have  been  incorporated. 


were  not  sufficiently  powerful  to  handle  a  train  of  satisfac- 
tory tonnage  at  scheduled  speeds  in  freight  service.  In 
designing  the  new  locomotive  it  was  imperative  that,  to  keep 
dowTi  operating  costs,  every  hour  of  liigh  priced  labor  should 
be  made  to  produce  the  utmost.    \Mth  this  result  in  view,  the 
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design  of  each  item  that  makes  for  economy  of  operation 
was  carefully  gone  over,  considering  not  only  the  railroad 
company's  mterest  but  also  the  convenience  for  the  shop  and 
enginemen. 

'Ihe  elimination  of  the  front  truck  with  the  consequent 
increase  in  weight  on  driving  wheels  made  it  necessary  to  pro- 
vide larger  cylinders,  23-in.  by  30-in.  cylinders  of  the  outside 
steam  pipe  design  being  applied.  The  relation  of  boiler 
capacity  to  the  cylinder  demand,  calculated   in   accordance 
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Fig.   1 — Diagram    Showing    Relation    Between   Vaive   Lift   and   Travel 
of   Handle   for  Various   Types   of  Throttle    Rigging 

with  Cole's  ratios,  shows  ample  boiler  capacity  both  as  to 
heating  surface  and  grate  area.  The  boiler  is  of  the  radial 
stay,  straight  top,  wide  fireljox  type  having  177  2-in.  tubes 
and  30  SIs-in.  flues.  The  Locomotive  Superheater  Com- 
pany's type  .1  superheater  and  the  American  brick  arch  are 
used.  The  total  heating  surface  is  2,621  sq.  ft.  and  the 
superheating  surface  551  sq.  ft.,  with  a  grate  area  of  50.2  sq. 
ft.    The  boiler  is  fitted  with  a  one  piece  pressed  steel  dome. 

The  smokebo.x  design  is  generally  similar  to  that  of  a 
Mikado  locomotive.  The  front  end  is  mounted  on  the  smoke- 
box  by  a  hinge  of  cast  steel,  amply  strong  to  permit  swinging 
the  boiler  front  to  one  side,  permitting  easy  access  to  the 
superlieater  units  and  other  front  end  parts  without  the 
entire  removal  of  the  boiler  front.  The  hinge  is  fitted  with  an 
eccentric  cam  which  when  turned,  pushes  the  front  end  off 
the  studs,  allowing  it  to  swing  to  one  side.  This  feature 
eliminates  the  necessity  of  using  several  men  when  the  smoke- 
box  front  must  be  removed  in  the  roundhouse. 

Steam  is  supplied  to  the  cylinders  through  a  lyi-in.  dry 
pipe  and  7-in.  branch  pipes,  the  admission  being  controlled 
by  a  balanced  throttle  valve.  The  throttle  rigging  is  of  a 
different  design  than  is  ordinarilv  used.     The  curve  shown 


Each  frame  is  a  single  steel  casting  37  ft.  0  in.  long.  The 
top  rail  is  4'/,  in.  wide  by  S^J/J  in.  deep,  the  section  changing 
to  4)'7  in.  wide  Ijy  6}^  in.  deep  over  the  jaws,  the  lower  rail 
being  4  in.  deep.  The  single  rail  to  which  the  cylinders  are 
bolted  is  4;^  in.  wide  by  10  in.  deep.  The  frames  are 
securely  tied  between  each  pair  of  drivers  with  a  cast  steel 
cross  brace.  The  brake  rigging  is  designed  so  as  to  eliminate 
the  large  holes  through  the  frame  for  the  brake  hanger  pins. 
The  brake  hanger  supports  are  bolted  to  the  frame  and  a 
short  pin  is  used  for  supporting  the  hanger.  This  feature  has 
done  away  with  the  annoying  hanger  pin  failures  where  the 
pin  is  fitted  into  the  frame.  A  combination  brake  fulcrum 
and  cross  equalizer  support  is  used  which  permits  using  a 
short  shaft  for  the  lirake  fulcrum  in  place  of  the  usual  shaft 


Half   End    Elevations  cf  the   Big    Four  Switch    Engine  Tenders 

which  extends  from  frame  to  frame.  This  pennits  the 
removal  of  one  fulcrum  independently  of  the  other,  also 
where  the  clearances  are  small  as  is  usually  the  case,  the 
short  shaft  can  be  readily  removed. 

In  designing  the  spring  rigging  the  center  of  gravity  of 
frames,  cross  ties,  cylinders,  etc., — that  is,  all  parts  above 
the  springs  except  the  boiler  and  attachments, — was  calcu- 
lated as  one  factor,  and  of  the  boiler  and  attachments  as 
another  factor.  The  boiler  was  then  located  so  as  to  make 
the  center  of  gravity  of  the  whole  slightly  to  the  rear  of  the 
center  line  of  the  wheel  base.     From  these  data,  the  load  on 
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i  Thraftk-' 
Fig.  2 — Arrangement  of  Throttle  Lever  Used  on   Big   Four  Switchers 


in  the  throttle  rigging  drawing  indicates  the  lift  of  the  valve 
plotted  against  the  movement  of  the  throttle  lever  for  these 
locomotives  and  for  other  classes  having  different  throttle 
rigging.  This  action  gives  an  easy  opening  throttle  on  the 
start,  and  also  provides  for  a  quick  acting  engine.  The 
rigging  is  adjustable  to  permit  taking  up  the  wear,  as  will  be 
noted  from  the  general  arrangement  shown  in  Fig.  2. 
The  Walschaert  valve  gear  and  the  Ragonnet  power  reverse 
gear  are  used,  the  controlling  levers  being  conveniently  lo- 
cated in  the  cab. 


each  spring  was  calculated,  and  the  equalizers  between 
drivers  were  designed  so  as  to  be  in  balance  with  the  load 
applied.  The  results  of  this  method  are  shown  in  the  scale 
weights  of  the  first  engine  out  of  shop,  the  additional  weight 
on  the  main  wheel  being  largely  due  to  the  weight  of  heavier 
rods,  counterbalances  and  valve  gear  parts  connected  to  it. 
The  weight  on  each  pair  of  drivers  is  as  follows: 

Front  Intermediate  Main  Rear 

wheels  wheels  wheels  wheels  Total 

S4.100Ib.  53,2COIb.  57,800  1b.  54,900  lb.  220,«0Olb. 

The  question  of  making  available  at  the  coal  gate  of  the 
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tender  a  greater  per  cent  of  the  coa!  carried  without  shoveling 
down  by  the  fireman  or  taking  coal  at  frequent  intervals  has 
become  more  a  matter  of  importance  as  the  size  of  engines 
and  trains  lias  increased.  To  obviate  the  necessity  for  coal 
pushers  an  investigation  was  conducted  which  resulted  in  the 
final  design  of  a  tender  tank  with  a  conical  space  for  coal, 
the  capacity  being  9,000  gal.  of  water  and  12  tons  of  coal. 
Actual  service  results  show  that  the  coal  works  forward  to  the 
fireman  without  shoveling  down.  Some  of  the  features  of 
the  design  are  as  follows :  Practically  all  coal  is  available  to 
the  fireman;  75  per  cent  without  opening  the  gates.  The 
tender  carries  the  same  amount  of  coal  as  other  designs  with 
additional  water  space  of  approximately  1,000  gal.  The 
rusting  of  slope  sheets  due  to  the  collection  of  old  coal  is 
eliminated.  An  engine  can  be  coaled  with  but  one  spotting 
under  tlie  dock.     The  self  feeding  of  coal  and  the  increased 


J'lrt-box    plalti,    lliicKiuss.    '/J   in. 

Firebox,    water    sp^ce ^J^   in. 

Tubes,   number    and   outside   diameter 177 — 2  in. 

Flues,  number  and   outside   diameter 30 — SH  in. 

Tubes  and   liues,  length 18  ft.  0  in. 

Heating  surface,  tubes  and  flues - 2,428  sq.   ft. 

ilcating  surface,  firebox  and  arch  tubes 193  sq.  ft. 

Healing    surface,     total 2,621   sq.   ft. 

Superheater    heating    surface 551   sq.   ft. 

Equivalent    heating"  surface* 3,447  sq.  ft. 

Grate  area    502  sq.   ft. 

Ti-.ider 

Tanl< Water  bottom,  conical  hopper 

Weight     160,000  lb. 

Wheels,   diameter    36  in. 

Journals,  diameter  and  length SVi  in.  by   10  in. 

Water    capacity    9,000  gal. 

Coal    capacity    12  tons 

"Equivalent    healing  surface    =    total    cvapiirative   heating   surface    +    1.5 
times  the  superheating  surface. 


Smokebox    Front    Mounted   on    Hinge  to    Permit  of   Easy    Access 
to   the   Front    End 

water  capacity  eliminate  water  and  coal  stops  and  there  is  no 
bad  coal  left  as  an  accumulation  in  the  tank. 

The  following  table  gives  the  principal  dimensions  and 
ratios  of  these  locomotives: 


General  Data 


Service 
Futi 


8!^    in. 
witching 


eft  jrt 


Bit.     coal 
47,200  lb. 


Tractive   enjrt    , ^''j'n'Ti'nn  ^^i' 

Weight  in   woiking  order ISnS    h 

Weight  of  engine  and  tender  in  working  order 380,000  ID. 

Wheel   base,   driving '5  ,.'   ,  '" 

Wheel  base,  engine  and  tender 54   It.   .i 

Ratios 

Weight  on  drivers   -^    tractive   effort ... ....; •4.66 

Tractive  effort    X    diara.    drivers    -^    equivalent  heating  surface    780.5 

Equivalent    heating    surface"    H-    grate    area 68.7 

Firebox  heating  surface    -=-    equivalent  heating  surface,     per  cent .5.6 

Weight  on  drivers    ^    equivalent   heating  surface   63.8 

Volume  both  cylinders .■■;.■; '■'■''-  '^'i-J'ii 

Equivalent  heating  surface*    -^  vol.  cylinders "^JV.O 

tjrate  area   -r-   vol.  cylinders 3.48 

Cylinders 

l^jjj  J  Simple 

Diametw  '  knd  'lit'roke'.'.'.  . .' 23  in.  by  30  in. 


Vahe 


.Piston 


Kind     ,,  ■ 

Piameler     ' j  !"• 

Greatest   travel    y  i"- 

Outside  lap    '   '"■ 

IVheels 

Driving   diameter    over    tires -5/    in- 

Priving,   thickness  of  tires ;A'-"  \      ii  '"' 

Driving  journals,  main,  diameter  and  length 10  in.  by  14  in. 

Driving  journals,  others,  diameter  and  length 9^  in.  by  12  in. 

Boiler 

^lyje    Straight  top,  wide  firebox 

Working  pressure    200  lb.   per_  sq.    |n. 

l>utsidc  diameter   of   first  ring 74H   in. 

Firebox,  length  and   width 96H  in.  by  7$'A  in. 


A  LOCOMOTIVE  REPAIR  SHOP  OUTPUT 
SCHEDULE 

BY  H.  L.  BURRHUS 

Is  it  possible  to  rate  locomotive  repairs  on  a  manufactur- 
ing basis  and  figure  output  at  a  regular  stated  amount  per 
month?  In  the  past  the  answer  to  this  question  has  been 
that  the  nature  of  repairs  varies  so  much  that  it  is  impossible 
to  place  any  specified  shop  time  on  a  locomotive  when  it 
receives  general  repairs. 

There  was  a  time  when  one  shop  would  claim  to  handle 
40  locomotives  a  month  while  some  other  shop  could  only 
boast  of  ,^0,  yet  the  shop  which  turned  out  the  ,iO  locomotives 
actually  did  more  work,  for  the)'  counted  only  such  engines 
as  received  a  general  overhauling  as  an  engine  out  of  shop, 
while  the  shop  which  claimed  the  40  engines  as  a  month's 
output  would  charge  every  class  of  repairs  as  "general." 
Now  that  all  shops  are  using  the  same  unit  of  measure  to 
classify  repairs  we  can  compare  the  output  of  shops  with 
greater  accuracy.  .\s  all  shops  are  paying  their  workmen  on 
a  day  work  Ijasis,  conditions  are  even  more  comparable,  and 
any  wide  variance  found  in  shop  output  must  be  due  to  the 
shop  system  or  facilities. 

Man  effort  is  the  same  in  the  east  as  in  the  west,  hence  the 
shop  equipment  and  system  are  the  deciding  factors  in  the 
maintenance  or  the  building  up  of  shop  output.  If  several 
shops  have  different  scheduling  systems,  the  reason  why  one 
shop  exceeds  in  output  is  that  their  system  is  better  in  pre- 
venting loss  of  time  and  waste  of  man  power. 

There  are  many  shop  scheduling  systems  in  use  which  are 
giving  good  results,  but  as  a  rule  they  require  the  services  of 
several  clerks  and  considerable  book  or  card  keeping.  A 
system  which  can  be  handled  b\-  the  foremen  without  adding 
to  their  already  numerous  duties  would  be  desirable,  and  as 
we  look  to  the  initiative  and  judgment  of  the  supervising 
forces  to  carry  out  any  system,  we  should  not  burden  a  fore- 
man with  additional  clerical  duties. 

As  cost  of  repairs,  shop  time  and  working  schedules  are 
all  based  on  hourly  time,  it  is  practicable  to  develop  an 
"hourly  period  system." 

Before  going  into  the  details  of  this  proposed  system,  let 
us  see  how  the  "shop  schedule  system"  compares  with  the 
"hourlv  period  system."  If  the  shop  schedule  system  has 
been  developed  on  the  basis  of  a  ten-hour  day  and  the  shop 
working  period  is  reduced  to  eight  hours  a  day,  the  system 
is  entirely  disorganized,  and  if  some  unlooked  for  holiday  is 
granted,  the  schedule  is  upset.  The  hourly  s\stem  period, 
being  based  on  the  one-hour  period,  is  flexible  and  covers 
these  conditions  irrespective  of  the  number  of  hours  worked 
each  day. 

It  may  be  claimed  that  a  shop  schedule  system  is  not  based 
on  the  time  taken  to  complete  operations,  but  to  see  that  op- 
erations are  completed  in  a  specified  order  so  that  work  in 
the  erecting  department  will  follow  in  proper  sequence.  Such 
a  system  is  at  fault  in  that  there  may  be  many  lapses  of  time 
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between  the  delivery  of  finished  parts,  hence  any  workable 
shop  schedule  is  a  time  system,  irrespective  of  the  system 
adopted  and  the  elimination  of  a  vast  amount  of  detail  is  pro- 
vided for  when  a  final  date  is  given  for  an  engine  to  leave  the 
shop.  If  an  engine  is  marked  up  to  go  out  of  the  shop  on 
the  fifteenth  of  the  month,  that  one  date  is  the  summary  of 
every  item  of  detail  which  the  various  departments  should 
provide  for. 

With  the  hourly  period  s)'stem,  if  the  class  of  repairs  re- 
quires 1 20  shop  hours  and  every  foreman  knows  the  num- 
ber of  hours  he  is  allowed  for  his  portion  of  the  job,  he  needs 
no  card  record  or  follow  up  system  to  see  that  his  particular 
part  is  delivered  on  time. 

Shop  conditions  naturally  affect  the  number  of  working 
hours  required  to  overhaul  an  engine.  In  a  shop  where  the 
stripping  is  handled  by  a  special  stripping  gang  we  find  it  is 
possible  for  15  men  to  strip  an  engine  in  one  10-hour  day  or 
ISO  work  hours.  If,  as  often  happens,  this  gang  is  short  a 
few  men  there  should  be  no  failure  to  complete  the  stripping 
on  time  as  the  number  of  man  hours  necessary  to  strip  an 
engine  is  known  to  be  150  hours  whether  it  be  15  men  work- 
ing 10  hours  or  10  men  working  15  hours.  It  is  easy  to  lose 
sight  of  time  when  an  engine  first  comes  in  the  shop  but  this 
is  the  critical  period  and  the  time  to  rush  repairs  is  at  first — 
not  the  last  few  days. 

\Mien  the  shop  is  placed  on  an  eight-hour  working  day  we 
find  that  the  original  gang  of  15  men  makes  a  total  of  120 
effort  hours  a  day,  or  30  hours  less  than  the  required  time, 
thus  reducing  the  output  of  this  gang  to  one  engine  less  every 
five  days. 

To  establish  such  a  system  we  must  depend  on  the  experi- 
ence and  support  of  the  foremen.  To  say  that  a  foreman  has 
no  idea  of  the  time  required  by  his  department  to  complete 
certain  operations,  is  to  admit  that  the  selection  of  such  a 
super\nsing  officer  has  been  at  fault. 

The  foreman  of  a  shop  handling  driving  wheels  had  no 
system  to  get  out  his  work  and  he  usually  started  the  heaviest 
jobs  first,  for  he  prided  himself  on  turning  out  heavy  jobs  in 
a  short  time.  He  would  turn  tires  and  take  care  of  crank 
pins  first  and  in  the  meantime  the  boring  and  facing  of  the 
driving  lioxes  would  be  held  up. 

A  time  schedule  of  40  hours  was  placed  on  this  work  as 
follows :  1 5  hours  from  the  end  of  stripping  time  to  the  com- 
pletion of  journal  truing;  20  hours  to  completion  of  crank 
pins  and  40  hours  from  the  end  of  stripping  time  to  the  time 
the  completed  set  of  driving  wheels  was  delivered  to  the 
erecting  gang.  This  arrangement  allowed  for  driving  boxes 
being  bored  and  faced  so  that  at  the  end  of  40  hours  after 
stripping  they  also  were  delivered  to  the  erecting  gang.  The 
foremen  soon  learned  to  watch  the  stripping  pit  to  see  what 
they  would  have  to  do  on  their  particular  parts  of  the  work. 
As  the  wheels  were  dropped  shortly  after  stripping  began, 
the  driving  Ijox  foreman  could  note  if  any  new  boxes  were 
required  and  it  was  not  unusual  to  have  new  boxes  brought 
in  from  the  storehouse  and  machine  work  started  by  noon  on 
the  day  an  engine  was  being  stripped.  By  nine  o'clock  the 
wheel  foreman  had  checked  the  crank  pins  so  that  orders  for 
material  were  placed  fully  eight  hours  before  his  working 
time  period  began. 

Tlie  hourly  period  system  required  a  set  of  driving  wheels 
to  be  delivered  ready  for  application  in  40  hours.  The  fore- 
man of  the  wheel  department  could  meet  this  demand  by 
working  his  entire  force  on  one  set  of  wheels  but  in  the  mean- 
time, the  .stripping  gang  had  delivered  another  set  of  wheels 
which  was  also  due  to  leave  the  department  in  40  hours. 

The  wheel  shop  was  tied  up  tight  and  the  hourly  system 
period  showed  up  the  faults  at  once  as  it  was  found  that  this 
foreman  did  not  keep  his  men  regularly  on  one  job.  A 
mechanic  would  start  to  turn  journals,  then  go  to  the  tire 
lathe  and  then  perhaps  turn  a  new  axle,  but  by  assigning  men 
to  regular  jobs  and  planning  to  keep  the  work  coming  to 


them  in  stated  quantities  it  was  soon  found  that  wheels  could 
be  delivered  to  meet  the  requirements. 

After  checking  up  the  driving  box  work  and  placing  40 
hours  as  the  time  limit  to  complete  a  set  of  boxes  it  was 
found  that  certain  conditions  in  this  department  delayed  the 
work.  Because  of  a  rough  floor  two  men  were  required  to  a 
truck  instead  of  one  and  the  e.xtra  man  did  not  have  steady 
work.  This  condition  was  corrected.  Depending  on  the 
busy  overhead  electric  crane  caused  many  delays,  so  an  in- 
dividual crane  was  installed.  The  arrangement  for  pressing 
out  and  pressing  in  brasses  was  verj'  unhandy  and  at  a  slight 
expense  a  press  was  installed  so  that  these  time  delays  were 
eliminated.  These  and  many  other  things,  unnoticed  before, 
were  brought  out  when  the  foreman  was  required  to  deliver 
a  set  of  finished  boxes  40  hours  after  he  received  them. 

Ask  any  erecting  foreman  how  long  it  will  take  him  to  put 
out  an  engine  and  he  will  tell  you  so  many  hours  after  he 
receives  the  wheels  and  boxes  and  other  fittings  and  he  needs 
no  card  system  to  follow  up  his  work.  Keep  him  supplied 
with  finished  work  from  the  various  shops  and  he  will  keep 
his  date — or  as  is  often  the  case — reduce  the  time  an  hour 
or  two. 

When  the  engine  has  been  delivered  to  the  erecting  pit, 
parts  such  as  spring  rigging,  shoes  and  wedges  and  other 
parts  handled  by  the  erecting  gang  are  also  delivered  at  the 
same  time  and  we  now  start  on  our  hourly  period  sj-stem  to 
handle  these  parts.  Spring  rigging  has  been  scheduled  for  a 
50-hour  period,  subdivided  as  follows:  Five  hours,  after 
completion  of  stripping,  to  be  inspected  and  parts  delivered 
to  various  departments  for  attention;  15  hours  from  the  end 
of  this  period  all  forging  and  blacksmith  work  to  be  com- 
pleteci  in  order  to  allow  20  hours  for  laying  out  and  to  have 
raachinework  done.  This  allows  10  hours  to  apply  the  parts 
to  the  engine  and  as  several  parts  have  already  been  returned, 
these  final  10  hours  are  ample  to  complete  application  ready 
for  wheeling.  Seventy-five  hours  from  the  time  the  engine 
has  been  delivered  to  the  erecting  pit,  the  wheels  have  been 
applied,  trammed,  and  are  ready  for  the  application  of  the 
motion  work  and  for  valve  setting.  Twenty  hours  from  this 
period  is  allowed  for  the  completion  of  valve  setting.  In  the 
meantime  the  flues  have  been  applied  and  the  boiler  shop 
forces,  working  on  an  hourly  period  system  have  carried  their 
work  along  so  that  the  boiler  test  can  be  applied  80  hours 
after  the  engine  has  been  stripped. 

Allowing  35  hours  to  complete  the  engine  after  the  valves 
have  been  .set  we  find  that  the  engine  has  gone  through  the 
shop  in  a  total  of  140  hours.  This  may  seem  a  rathe'r  long 
period,  but  these  figures  are  given  for  a  modern  heavy  loco- 
motive and  are  taken  from  averages. 

It  was  found  that  it  had  been  taking  practically  two  weeks 
to  get  a  set  of  eccentrics  through  the  machine  department,  but 
with  the  hourly  time  period  this  was  reduced  to  40  hours  from 
the  completion  of  the  stripping  period  to  the  delivery  of  the 
eccentrics  to  the  erecting  shop  ready  for  application.  Ma- 
chines which  had  been  idle  were  put  in  commission  to  insure 
a  steady  flow  of  finished  machine  jobs  to  the  fitting  and  erect- 
ing shops,  and  after  all,  it  is  the  steady  and  regular  return  of 
such  parts  that  governs  shop  output. 

When  regulated  in  this  manner  the  shop  output  was  in- 
creased nearly  100  per  cent  with  less  workmen,  and  as  there 
were  still  many  items  to  be  corrected,  the  output  could  be  in- 
creased over  this  figure.  While  it  had  been  possible  in  some 
special  cases  to  turn  two  engines  per  month  off  the  same  pit, 
it  was  found  that  to  do  so,  some  other  engine  was  being  neg- 
lected, and  the  desired  regular  output  was  obtained  b\-  adher- 
ing strictly  to  the  hourly  period  system. 

The  wheel  gang  instead  of  finishing  one  set  of  wheels  today 
and  then  skipping  two  or  three  days  before  delivering  other 
finished  wheels  to  the  erecting  shop,  has  been  developed  so 
that  they  give  a  set  of  finished  wheels  just  as  fast  as  the 
stripping  gang  strips  an  engine.     The  driving  box  gang  can 


416 


RAILWAY     MECHANICAL     ENGINEER 


\'oL.  93,  No.  7 


average  a  set  of  boxe?  in  10  hour?,  though  we  find  that  each 
workman  only  averages  about  seven  hours  per  set.  The 
reason  for  this  is  that  much  roundliouse  work,  for  which  pro- 
vision must  be  made,  is  handled  by  this  gang. 

Today  all  locomotive  repair  work  is  heavy  and  a  working 
schedule  should  take  this  important  item  into  consideration. 
The  day  when  one  man  could  lift  a  driving  bo.x  onto  the 
journal  is  past,  and  shop  equipment  should  be  provided  to 
save  man  power. 

When  the  Cjuestion  of  output  requirements  is  considered, 
the  benefit  of  this  .sy.stem  to  the  higher  officers  is  apparent,  as 
they  have  the  complete  po.ssibilities  before  them  in  a  table 
showing  the  total  work  hours  required  for  each  type  of 
engine  and  each  class  of  repairs. 

A  good  s\stem  without  a  mass  of  detail  to  follow  will  make 
the  work  easier  for  the  men,  simi)lify  the  duties  of  the  fore- 
men and  practically  double  the  output. 

In  making  up  any  system,  do  not  lose  sight  of  what  con- 
stitutes a  fair  day's  work.  Strike  an  average  fair  to  the 
workmen  and  fair  to  the  employer  and  the  workmen  will  take 
pride  in  keeping  their  department  on  the  honor  roll.  And 
as  a  word  of  caution,  the  man  selected  for  the  establishing 
of  any  system  should  be  transferred  from  another  shop,  as 
a  man  selected  to  install  a  s\stem  in  his  own  shop  is  likely 
to  ignore  Certain  points  which  might  have  great  influence 
on  its  success. 


CROSSIIEAD   PIN   ON   RUSSI.A.N 
LOCOMOXn'ES 


BUILT 


BY     LIEUT.    JAMES    GRANT 
Russian  Railway  Service  Corps.,  American   FxpLiJitiitnai 


Forces  in  Siberia 


The  accompanying  sketch  and  photograph  show  a  design 
of  crosshead  pin  in  general  use  on  Russian  built  locomotives. 
This  style  of  pin  has  some  advantages  over  the  one  so  com- 
monly used  on  American  locomotives,  and  is  probably  easier 
to  make  and  ai)ply.     The  crosshead  is  bored  with  the  large 


The    Crosshead    Pin    Applied 

end  of  the  tajier  to  the  outside,  so  that  the  pin  is  applied 
from  the  cuter  side  of  the  guides.  On  most  .American  loco- 
motives the  pin  is  applied  from  the  inside,  and  it  is  quite  a 
difficult  operation  for  a  mechanic  to  reach  behind  the  guide 
liars  and  apply  the  heavy  pins  that  are  now  used  on  large 
locomotives. 

Another  advantage  is  that  it  is  securely  held  in  place  bv 
a  neatly  machined  plate,  with  five  "s-in.  studs.     On  .Ameri- 


can locomotives  the  pin  is  drawn  and  held  in  place  by  large 
nuts,  which  necessitate  enormous  wrenches  and  consequent 
difficulty  in  drawing  the  pin  tight. 


Details   of   the   Russian   Crosshead    Pin 

Provision  is  made  for  extracting  the  pin  by  a  IJ/^-in. 
hole,  tapped  in  its  center  so  that  it  can  be  easily  pulled  with 
a  plate  and  a  stud. 


BLOWER  PIPE  STAND  FOR  ROUND- 
HOUSES 

BY    E.    A.    MILLER 

A  blower  pipe  stand  has  been  devised  for  use  in  round- 
houses which  has  proved  to  be  very  convenient  for  quickly 
coimecting  up  the  blower  to  engines  that  have  just  been 
fired. 

The  stand  consists  of  a  cast  iron  base  holding  a  2  in. 
wrought  iron  pipe  through  which  passes  a  -J4  in.  pipe  con- 
nected with  the  steam  line.  Other  pipes  with  elbows,  unions 
and  swing  joints  are  installed  to  give  the  scope  necessary 
and  a  standard  blower  connection   is   attached  to  the  outer 


Slip 
Jo'inf 


Pipe  A,  nhen  nof  in  use,  io 

be  placed  in  fhe  Hook  marked  B. 


Plan  of  Base. 


The   Stand    with    Piping    Held    by   the   Chain 

end.  These  stands  are  placed  between  the  stalls  in  a  round- 
house so  that  the  device  may  be  connected  to  the  blower  on 
either  side.  The  2  in.  wrought  iron  pipe  serves  as  a  stand 
for  the  steam  piping  and  at  the  same  time  affords  protection 
against  being  liurncd  to  any  one  who  might  otherwise  come 
in  contact  with  the  heated  pipes. 

\Mien  the  device  is  not  in  use  it  can  be  swung  back  and 
held  close  to  the  stand  by  the  chain,  as  shown  in  the  illustra- 
tion. 
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A'aitoii.-   Gage   Steel   Bo.v   Car  for   Use  in    Chile 


Box  Cars  For  Chilean  Railway 

Steel  Construction    of   American    Type   for   Meter 
Gage  Line,  Including  M.  C.  B.  Couplers  and  Trucks 


THE  Arica-La  Paz  Railroad,  part  of  the  Chilean  Gov- 
ernment system,  has  recently  received  from  the  Pull- 
man, 111.,  works  of  the  Pullman  Company  an  order 
of  100  steel  box  cars  for  operation  on  a  meter  gage  line. 
These  cars  will  be  found  of  interest  to  American  readers 
because   of   the   extent    to   which   American   standards   and 


lb.  The  principal  dimensions  are,  length  inside,  32  ft.  6  in.; 
width  inside,  7  ft.  9  in.;  height,  6  ft.  2  3/16  in.  from  the 
top  of  the  sill  to  the  plate;  lieight,  rail  to  top  of  running 
board,  10  ft.  6  5/16  in.;  height,  rail  to  center  of  drawbar, 
2  ft.  6  in.,  and  distance  center  to  center  of  trucks,  22  ft. 
The  transverse  contour  of  the  roof  is  circular  and  the  height 
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Uncierframe    of   the    Narrow   Gage    Box   Car 


types  of  design  have  been  embodied  in  them,  as  well  as 
because  of  several  interesting  features  not  usually  incor- 
porated in  the  design  of  cars  for  use  on  this  continent. 

These  cars  have  a  rated  capacity  of  25.000  kilos,  or  55,- 
000  lb.,  and  have  a  light  weight  of  12,719  kilos,  or  28,000 


under  tlie  carline  at  the  center  of  the  car  is  6  ft.  11  ijH 
in.  The  cars  have  the  customary  arrangement  of  side 
doors,  which  are  about  5  ft.  wide  by  5  ft.  10  in.  high.  The 
cars  are  practically  of  steel  construction  throughout. 

The  main  members  of  the  underframe  are  of  structural 
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section  with  bolsters  ;ind  intermediate  diaphragms  of  pressed  to  back,  with  a  filler  casting  betw-een  the  center  sills.  A 
steel.  The  center  sills  are  of  9-in,,  20-lb.  channel  section  j4-in.  top  cover  plate  12  in.  wide,  extending  continuously 
while  the  side  sills  are  9-in.,  13.25  lb.  channels.     The  cen-     across  the  car,  is  riveted  to  the  top  flanges  of  the  web  raem- 


%iSg  Roo^ Boards 


End  Elevation  and  Half  Sections  of  the  Chilean  Box  Car 


ter  sills  are  placed  back  to  back  with  a  spacing  of  12^  in.  bers.  The  bolsters  are  completed  by  a  bottom  cover  plate 
and  have  a  top  cover  plate  of  S/32-in.  material,  19  in.  wide,  J^  in.  thick,  extending  across  the  center  sills  to  points  13}4 
which  extends  continuously  between  points  21J/2  in.  toward      in.   from  the   face  of  the   side  sills.      A   S/32-in.   plate  is 


Brace.  Secfion  A-A. 
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Twln    Spring    Draft   Gear   Arranged    In    Tandem 


the   ends  of  the  car   from  the   center  line   of   the   bolsters,      riveted  to  the  top  flanges  of  the  center  sills  between  the  bol- 

The  bolsters  are  of  the  doul)le  plate  type  and  are  built     ster  cover  plate  and  the  end  sills. 
up  of  two  pressed  steel  channel  sections  placed  6  in.  back         There    are    four     intermediate    diaphragms.       The    two 
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center  diaphragms  are  located  in  line  with  the  side  door 
post?  and  are  of  single  plate  pressed  steel  section  with  a 
uniform  depth  of  nine  inches.  Both  top  and  bottom  flanges 
are  reinforced  with  34-'"-  plates  which  extend  only  part  way 
across  the  car.  The  top  plate  is  six  inches  wide  while  the 
lower  one  is  seven  inches  wide.  The  other  two  diaphragms 
are  also  of  the  single  plate  type  of  34-in-  pressed  channel 
section  but  have  a  uniform  depth  of  only  five  inches.  These 
are  about  five  feet  inside  of  the  center  of  the  bolsters. 

One  of  the  interesting  features  of  this  design  is  the  draft 
gear,  which  in  general  is  of  the  type  ordinarily  used  in 
America,  but  involves  an  unusual  arrangement  of  the  draft 


roof  boards  bolted  to  the  carlines.  These  sheets  are  se- 
cured near  tlie  eaves  by  J-^-in,  bolts,  which  pass  through  the 
horizontal  flange  of  the  side  plate  and  the  outside  roof 
boards.  The  entire  underfranic  is  covered  with  5/32-in. 
steel  plates  on  which  the  floor  is  laid.  The  floor  is  of  lyi- 
in.  tongued  and  grooved  yellow  pine  material. 

The  truck  is  of  the  Buckeye  pedestal  type  for  3-ft.  3J^- 
in.  track  gage  and  has  a  wheel  base  of  4  ft.  9  in.  The 
wheels  are  steel  tired  on  cast  iron  centers  and  are  27  in.  in 
diameter.  They  are  mounted  on  a.xles  with  4-in.  by  7-in. 
journals  which  run  in  il.  C.  B.  standard  3-^^-in.  by  7-in. 
journal  boxes.     The  cast  steel  liolster  is  carried  on  M.  C.  B. 


HCB.jl'-7'3ot 
4x7'jotjmaf  ^ 3'ig'Gage 

Buckeye   Narrow   Gage   Pedestal  Truck  for  the  Arlca-La   Paz   Box   Cars 
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springs.  In  principle  the  gear  is  of  the  twin  spring  type, 
but  the  springs  are  arranged  in  tandem.  The  direct  action 
of  the  two  springs  is  secured  by  an  ingenious  arrangement 
of  sleeve  and  spool,  which  carries  the  reaction  of  each 
spring  directly  from  one  follower  plate  to  the  other.  The  for- 
ward spring  is  slipped  over  a  spool,  the  rear  end  of  which 
bears  against  the  forward  end  of  the  rear  spring,  thus  carrving 
the  forward  reaction  of  the  rear  spring  directly  against  the 
forward  follower  plate.  The  backward  reaction  of  the  for- 
ward spring  is  similarly  carried  to  the  rear  follower  plate  by 
means  of  a  spool  which  encircles  the  rear  spring. 

The  body  is  made  up  of  3J_.-in.  by  oJSin.  by  34-in-  angle 
comer  posts,  channel  section  door  posts  of  J-4-in.  pressed  steel 
and  four  special  flanged  U-section  intermediate  posts  on  each 
side  of  the  car.  The  steel  sheathing  on  the  sides  and  ends 
of  the  car  are  laid  in  two  courses  which  are  joined  with  a 
lap  joint.  The  upper  course  is  of  3/32-in.  plate  while  the 
plate  in  the  lower  course  is  J^-in.  thick.  The  ends  of  the 
car  are  reinforced  with  three  flanged  U-section  steel  press- 
ings, placed  horizontallv. 

The  carlines  are  2-in.  by  2-in.  by  3/16-in.  angles,  the 
horizontal  flanges  of  which  are  riveted  to  the  tops  of  the  3J/^- 


class  .1  springs.     The  truck  has  a  height  of  center  plate  un- 
der load  of  23^8  in. 

The  cars  are  equipped  with  jSI.  C.  B.  type  automatic 
couplers  and  in  addition  are  provided  with  safety  chains 
on  either  side  of  the  drawbar.  The  cars  are  fitted  with  lad- 
ders and  grab  irons,  practically  in  accordance  with  Ameri- 
can practice.  Westinghouse  automatic  air  brakes,  sched- 
ule HC-S12,  are  used  on  these  cars,  and  in  addition  they 
are  provided  with  an  auxiliary  train  line  for  direct  con- 
trol of  brake  pressure  from  the  locomotive,  with  the  pres- 
sure retaining  valve  cut  out. 


THE  LONGITUDINAL  DISTURBING 
FORCES  IN  LOCOMOTIVES 


BY  EDWARD  L  COSTER 
Assoc.  Am.  Soc.  M.  B. 


In  the  American  Engineer  and  Railroad  Journal  for  De- 
cember, 1905,  there  appeared  an  article  by  the  present  writer 
entitled  "Comparative  Magnitude  of  Longitudinal  Disturb- 
ing Forces  in  a  Cole  Balanced  Compound  and  a  Single  E.x- 


■-e-T 


-X-- 


A' 


Diagram   on   Which    Discussion    Is   Based. 


in.  by  3-in.  by  J.4-in.  angle  side  plates.  The  roof  is  sur- 
faced' with  corrugated  steel  sheets  of  No.  22  gage  material, 
which  is  laid  over  a  course  of  54-in.  by  3>^-in.  longitudinal 


pansion  Express  Locomotive,"  in  w-hich  several  important 
formulae  were  presented,  but  their  derivation  was  not  ex- 
plained.    It  is  the  object  of  the  present  paper  to  derive  these 
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fonnulae  in  the  simplest  possible  manner,  without  the  use  of 
the  higher  niatliematics  which  are  usually  employed  for  this 
purpose.  The  practical  application  of  these  formulae  is 
illustrated  in  the  article  above  referred  to. 

In  the  diagram,  let  F  and  B  denote  the  front  and  back  dead 
points,  respectively. 

Let    s  =    iiistrtn   slrnktr   in    inches. 

II  =   driving  wheel   diameter  in   inelies. 

R.  1".  —   crank  radins  in   feet  and  in.-iics,  respectively. 

L,  I,  =1   lersth  of  connecting  rnd  in  feet  and  inches,  respectively. 

X,  X,  =   distance   ni  center    of    gravity,    G.   of  connecting   rod    from    crank 
pin  center  in  feet  and  inches,  respectively. 

W  =   weight  of  nnlialanced   revolving  parts    (if  any)    in  pounds. 

V\''  =^   weight  of  reciprocnting   parts   in    pounds. 

W"  =   wciglil  of  connecting   rod    in    pounils. 

\  ^=  speed  in  mile?    per  Itnnr. 

v  :=  unifnrm  crank  pin   velocity  in   feet  per  second. 

P  =   horizontal    inertia   of   unhalanced    revolving   parts    at  F  and   B   in 
pounds. 

P'r  =   inertia  of  reciprocating  parts  at  F  in  pounds. 

P'^i,  =   inertia  of  reciprocating  parts  at  B  in  pounds. 

P"'  —   hor-zontal  inertia  of  connecting  rod  at  F  in  pounds. 

P"i.  —   lioriziut.'d  irrrtia  of  connecting  rod  at  B  in  pounds, 

f"  =   centnfiicnl    fo  cc  of  connecting  r..d  at   F  and  B  in   pounds. 

;i  =r   gravitational  acceleration    =   32.16  ft.   per  sec.  per  sec. 

Since  the  centripetal  acceleration  of  the  crank  pin  is  — 
ft.  ]3er  sec.  per  sec. 


gR 


T—    X 

12 


5280V  X  12 
ttD  X  60= 


gR 


D= 


Then  fore  P  =;   3.->VVr- 


n»  D= 

At  "i!i:inuter  sliced,"  \'  — ■  T).  hence  for  this  case 


.CD 


P  =  3.2Wr 
P'r   =    P' 


1.6Ws 


Rl'^r  } 

—  \-  1.6Ws-^  1  H \  .. 

\\  D'l  1   ) 


(2) 


But  for  a  finite  connecting  rod.  as  the  crank  pin  passes  F,  the 
center  point,  E.  of  the  rod's  crank  pin  bearing,  describes  an 
infinitely  small  arc  of  a  circle,  e,  about  the  a.xis  of  the  cross- 
head  pin  .1.  The  circumferential  velocity  of  E  is  v,  and  if 
L  ^  nR,  tlie  forward  (centripetal)  acceleration  of  E  is   --^- 

ft.  per  sec.  per  sec.  But  the  backward  acceleration  of  the 
crank  pin  is  ^  ;  hence,  since  E  is  constrained  to  travel  in 
the  crank  pin  path,  its  total  backward  acceleration,  and 
therefore  that  of  A  and  the  reciprocating  parts,  is 

v=.  II        v=  j  H    I        v=  r  R 

R  nR  R  I  n      )  K    I 

Therefore : 

Wv=  f        R  )  v=  ( 

P'r  --  —  J  I  +  _  I  =  3.2\vv_  .;  ;  . 
gR    (        L  )  n-  (. 

and  at  diameter  speed: 

I"r   =     .1.2Wr  -^1    J-  —  >  =  I.6W,.   I  +  -     ■ 
(  1     )  111 

As  the  crank  ])in  passes  B,  the  point  E  again  de.scribes  an 
infinitely  small  circular  arc,  e',  about  A' ,  the  forward  accel- 
eration of  E  Ijeing     ^j   as  before.     But  since  the  direction 

•^       nK 

of  this  acceleration  is  now  the  same  as  that  of  the  crank  pin. 
the  resultant  forward  acceleration  of  E.  and  therefore  that  of 
A'  and  the  reciprocating  parts  is: 

v=  ,  1  )       V'  ,•  R  1       V-  (  R  I 

U  nR  R  I  n  1         E    (  nR  I         R    (  1.    I 

Therefore : 

Pi.  = ■    1 \  ~  :-..2W,-    ^1 ■=  1  6W.— .^  I ^...(31 

i>R     (  I.  )  11=  (  1    )  I)-'  (  1 

and  at  diameter  speed: 


.(2a) 


P'l.  =   3,2VV'rj  1 i=  1.6W 


n 


I 


.(3a) 


As  the  crank  pin  passes  F  and  B.  the  center  of  gravity,  G,  of 
the    connecting    rod    attains   its   ma.ximum    circumferential 

velocity  of  v ft.  per  sec.  about  A  and  A',  respectively; 


hence  at  these  points  the  forward   (centripetal)   acceleration 


of  G  is: 


( 


)       v-d.— Xi  = 


v=(L  — X) 


L— X  a^_XlT=  L= 

But  at  F  the  backward  acceleration  of  A  is 


the  resultant  backward  acceleration  of  G  is: 

R  I  v=(L  — Xi 


ft.  per  sec.  per  sec. 

R) 
1  +  -     therefore 


I-  ) 


-;;i 


I  + 


is'-  |i  — 


—  .•    ,  tlierefore 


L  )  1. 

At  B  the  forward  acceleration  of  A' 
total  forward  acceleration  of  G  is : 

v=(  RJ        v=CL  — .\i 

R|'~rr"-D^ 

Consequently  the  general  expression  for  the  maximum  hori- 
zontal acceleration  of  G  in  feet  per  second  per  second,  is : 

R  ^  v=(l.  _Xl 


-.V 


the  upper  and  lower  signs  corresponding  to  the  front  and 
back  dead  points,  respectively.  Thus  by  reducing  we  have: 


v=r 


v=RL-' 

"  "rl- 

v»L= 


v=(L~X) 


v=LR 
RL= 


v^XR 
RL= 


R 
v=I.= 


v=R 
RL 


RL» 

Hence 

VV"v=  f         XrI 

P",  = ■{  1  +  - 

gR     t 

and 


:v=XR_     R      ri-=  ±  XR| 


v=RI 
R1.= 


I.=  L=  RL= 

\=RL  v=XR 


I 


Rl.»  RI." 

v=  r        xRl 
— ;  I  ±  —  ^ 

R   I  L--J 


t  diameter  speed 


\ =  r  xr    I  \  -   f  xr 

U-\_  1=   J  11=  I  1=    ' 


(4) 


P"i,  I 


P"t  =  3.2W"r 
VV"v=  ■' 


1  +- 


'=j 


^■"1 


1=J 


.  (4a) 


XR 

gR^  I  L=J 

and  at  diameter  speed 

r     , 

P"i.  —  3.2W"r.i  1 


;  1 ;  =  1.6W 


v— '1  — )-. 
i>\        r-i 


i=j 


i=j 


.(5) 


.(5a) 


Ecjuations  4  and  5  indicate  that  the  horizontal  inertia  of  the 
connecting  rod  is  increased  at  F  and  diminished  at  B  by  a 

W"v=  XR 

quantity  — —  -<  —  ,  whose  direction  of  action  is  forward 
in  both  cases,  it  appearing  under  the  negative  sign  in  equa- 
tion 5  as  the  main  force  of  inertia  in  this  case  is  really 
negative,  as  it  acts  liackward.  Hence,  since  at  botli  dead 
points     the     centrifugal     force     of     the     connecting     rod, 

acts   backward,    it   tends   to   neutralize   this 


\V"v=(L— X) 


gL= 

irregularitv. 
W"y-        xr' 

gR         L= 
rxR      R(L- 


Thus : 

VV"v-(L- 

glJ" 

-X)l       w 


Xl       \V" 


gR 

V   fXR- 


■■       XU       \V"v=       RiL— X) 

I.=         iR  u         ~ 

-rl  +  xr)      Wv'       ,--^-^ 

'T=  ,'  ■"     gR     "    '       I.-' 


eR 


1  ■-=  K'        J         gR    I 

which  is  the  difference  between  the  two  forces,  or  the  amount 

tliat   is  not  neutralized.      Complete  neutralization  evidently 

2X  —  L  L 

requires  that  R _— =  o.  for  which  condition2X  =  i  .  orx  =  --; 

i.  e.  G  must  be  at  the  center  of  the  connecting  rod.     If  it  be 
nearer  E,  as  is  always  the  case,   2X<L,  and  the  result  is 
negative,  or  C  more  than  neutralizes  the  irregularity  of  the 
horizontal  inertia  of  the  rod.* 
Consequently,  when  the  effect  of  C  is  included, 

\V"v=  r  2X  —  L 1  \-  (  2x  —  I  \  V 

I  +  R ■    =  3.2\V"r— .;  1  -I-  r ;      =  1.6VV" 


L=      J 


sR    I 

r      2x— ii 

and   at  diameter  speed: 


n= 


(6) 


*See  Ile'i'lcr^oii's  "f.ocomotive  Operation."  2nd  edition,  pp.  39-41. 
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P"t  =  3.2W 


■r|:  +  •—}=  1.6W"s|  1  +  ,~^  . 


WV  f  2X 

P"b  = -!    1  —  R — 

sR    I 

V'f 

=  I.6\V"s — J  1 

and  at  diameter  speed 

r     2x- 


2x- 


v=  r        2x  —  1 1 

i.2W"r— .;     1  — r y 


.C7) 


|1 


r       2x  —  0 


.(7al 


I  1"       J 

For  the  values  of  —  obtaining  in  locomotive  practice,  the 
point  O,  of  maximum  horizontal  velocity  and  consequent 
zero  acceleration  of  both  the  reciprocating  parts  and  the 
center  of  gravity  of  the  connecting  rod,  corresponds  very 
approximately  to  the  position  in  which  the  axis  of  the  rod 
IS  normal  to  the  crank,  i.  e.,  when  AO=R+L — VL" — R', 
and  the  crank  angle,  e ,  is  that  whose  tangent  =  -  Hence 
if  we  so  locate  point  O  either  on  the  atmospheric  line  of  a 
pair  of  superimposed  indicator  diagrams,  or  the  base  line 
of  a  net  piston  pressure  diagram,  which  lines  are  represented 
by  aa';  from  the  extremities  of  this  line  lay  off  to  the  scale 
of  the  indicator  spring,  the  vertical  distances  aa  and  a'a, 
equal  respectively  to"P''+P"',  and  P'>.+P"»,  per  square 
inch  of  effective  piston  area,  and  describe  a  circular  arc 
through  the  points  aoa,  then  aoa'  represents  with  quite 
sufficient  accuracy  for  most  practical  purposes  the  curve  of 
horizontal  inertia  of  the  reciprocating  parts  and  connecting 
rod  with  which  to  correct  the  indicator,  or  effective  pressure 
diagrams,  when  determining  the  force  transmitted  to  the 
crank  pin  during  the  backward  stroke.  For  the  forward 
stroke,  the  inertia  curve  (shown  dotted)  is  of  course  simply 
the  reflection  of  the  curve  aoa. 


TEAMWORK    OF    ENGINEMEN    AND 
FIREMEN* 

BY  M.  A.  DALY 
General  Fuel  Supervisor.  Northern    Pflcinc 

Engine  crews  dispose  of  nearly  all  of  the  coal  used  on 
the  railroads  of  the  United  States.  Approximately  95  per 
cent  of  all  railroad  coal  passes  through  their  hands.  Nearly 
130.000,000  tons  of  coal  will  this  year  be  mined,  hauled 
and  placed  on  the  tenders  of  locomotives.  Into  the  fireboxes 
about  $434,000,000  worth  of  coal  will  be  shoveled. 

Some  of  the  coal  mined  for  the  locomotives  will  not  be 
delivered  to  the  tenders,  some  of  the  coal  delivered  to  the 
tenders  will  not  be  thrown  into  the  fireboxes,  and  some 
thrown  into  the  fireboxes  will  not  be  burned.  Coal  will  be 
lost  from  cars  en  route  from  mines  to  coal  docks,  coal  will 
be  lost  off  the  side  rails,  decks  and  end  sills  of  the  tenders, 
and  unbumed  coal  will  be  lost  through  the  grates  and 
through  the  smokestacks.  A  large  percentage  of  those  losses 
are  avoidable.  Just  how  much,  however,  may  always  be  an 
unknown  quantity.  Nevertheless,  many  railroads  are  now 
recognizing  that  such  losses  are  enormous,  and  that  partial 
prevention  is  easily  possible. 

The  value  of  a  ton  of  coal  may  be  carelessly  considered 
in  railroad  operation,  but  the  cost  of  each  ton  will  inevitably 
take  its  deliberate  bite  out  of  the  current  operating  revenues. 
Each  morning  in  the  United  States  65,000  locomotives  stand 
ready  for  service.  At  the  close  of  each  day  $1,190,000 
worth  of  locomotive  coal  has  been  turned  to  ashes.  Every 
ton  of  the  coal  contains  a  definite  amount  of  potential  draw- 
bar-pull. How  much  of  it  is  actually  utilized  in  pulling 
cars  will  depend  largely  on  the  condition  of  the  locomotive, 
the  manner  in  which  it  is  operated,  and  the  skill  with  which 
the  coal  is  placed  on  the  firebed. 

•Abstract  of  a  paper  presented  before  the  Convention  of  the  Interna- 
tional  Railway   Fuel   Association   at    Chicago,    Ma>-    19  22.    1919. 


When  a  locomotive  is  properly  maintained,  properly  oper- 
ated and  properly  fired,  it  will  not  only  require  the  least 
possible  amount  of  fuel,  but  it  will  also  deliver  the  highest 
possible  character  of  service.  All  three  of  these  points  are 
of  direct  concern  to  road  foremen  and  traveling  engineers. 
In  fact,  these  points  embody  the  chief  part  of  the  work  of 
those  officers,  for  most  railroad  executives  now  hold  that 
the  principal  duties  of  road  foreman  and  traveling  engineers 
are  to  develop  economy  in  the  use  of  fuel.  Economical 
fuel  operation  is  a  mark  of  good  railroading.  It  may  be 
possible,  perhaps,  to  have  economical  fuel  operation  without 
good  railroading,  but  no  more  is  it  considered  to  be  good 
railroading  unless  there  be  economical  fuel  operation. 

The  locomotive  is  not  a  one-man  machine.  Its  operation 
requires  two  men.  One  is  occupied  in  converting  water  into 
steam,  while  the  other  is  manipulating  valves  which  permit 
the  steam  to  do  the  work  desired.  Tlie  two  men  work  at 
the  same  time.  It  may  almost  be  said  that  the  steam  is 
being  used  at  the  same  time  that  it  is  being  made.  There 
being  a  limit  to  the  steam  storing  capacity  of  the  locomotive, 
when  the  engineman  stops  using  steam  the  fireman  stops 
making  it.  At  least  such  should  be  the  fireman's  aim.  The 
fireman  should  have  advance  information  of  the  approxi- 
mate time  of  closing  the  throttle,  so  that  he  may  control 
the  fire  accordingly.  The  engineer  should  know  that  the 
fireman  has  this  information  and  see  that  he  is  guided 
by  it. 

Similar  information  should  be  common  knowledge  before 
starting  trains.  In  this  case  coal  should  be  placed  on  the 
fire  a  sliort  interval  before  the  locomotive  is  worked  heavily. 
The  successful  engineer  closely  supervises  the  firing  of 
the  locomotive,  especially  at  this  time  of  the  trip.  The  fire 
must  be  properly  prepared  and  built  up  to  meet  the  re- 
quirements. 

This  business  of  fire  prepartion  and  fire  control,  like 
preventing  the  waste  of  coal  that  works  out  and  drops  off 
end  sills  of  tenders,  is  the  work  of  the  fireman,  hut  it  is 
the  engineer's  responsibility  to  see  that  he  does  it.  When 
you  have  an  engineer  who  s>Tnpathetically  and  intelligently 
supervises  the  firing  of  a  locomotive,  you  soon  have  a  fire- 
man who  becomes  more  careful  in  his  work.  This,  of  course, 
is  teamwork.  Perfect  teamwork  is  easy  to  recognize,  but 
difficult  to  develop.  First  of  all,  it  requires  the  proper 
.state  of  mind  in  the  engineer.  The  engineer  must  be  made  to 
feel  his  authority  and  responsibility  in  directing  the  work  of 
the  fireman.  This  assumes  the  full  support  of  his  imme- 
diate superiors,  especially  road  foremen  and  master  me- 
chanics, and  the  full  support  of  their  superiors. 

It  is  common  knowledge  that  locomotives  make  trips  on 
W'hich  several  tons  of  coal  more  are  consumed  than  on  other 
locomotives  of  the  same  class,  on  similar  runs,  in  the  same 
service,  over  the  same  piece  of  track,  by  other  crews.  The 
difference  in  consumption  is  in  the  condition  of  the  locomo- 
tive or  in  the  work  of  the  engineer  or  fireman.  Habitually 
close  supervision  of  the  fireman  makes  it  much  easier  for 
an  engineman  to  su.spect  that  an  engine  is  getting  a  little 
"off  on  steaming  qualities,  when  he  may  proceed  to  locate 
the  trouble  and  have  it  remedied. 

There  is  nothing  new  about  these  considerations.  Team- 
work is  universally  desired.  To  realize  it  is  the  thing  for 
accomplishment.  We  all  acknowledge  the  existence  of  ir- 
regularities in  practice.  These  .should  be  removed.  This 
paper  was  written  to  ask  you  to  give  }'Our  opinions  and 
convictions  as  to  how  these  irregularities  may  best  be  re- 
moved, after  we  go  back  to  our  respective  railroad-. 


Arch  Tubes    Equivalent    to    1,200    Locomotives. — 

Arch   tubes   totaling  more   than   one  million    feet   are  in 

active  service  today.     Thev  are  capable  of  evaporating    48,- 

000,000  lb.  of  water  per  hour,  which  is  equivalent  to  the 

"total  evaporation  of  1,200  large  locomotives. — Erie  Riiilroad 

Magazine. 


Air  Brake  Association  Meeting 

Abstracts  of  Committee   Reports  and  Papers  Pre- 
sented    at    the    Twenty-Sixth    Annual    Convention 


A  BRIEF  account  of  the  proceedings  of  the  twenty- 
sixth  annual  convention  of  the  Air  Brake  Associa- 
tion, which  was  held  at  the  Hotel  Sherman,  Chi- 
cago, May  6  to  9,  inclusive,  was  published  in  the  June  issue 
of  the  Railway  Mechanical  Engineer,  on  page  301.  The 
following  are  abstracts  of  the  more  important  reports  and 
papers  which  did  not  appear  in  the  June  issue. 

AIR   CONSUMPTION  OF  LOCOMOTIVE  AUXILIARY 
DEVICES* 

The  committee  submitted  a  report  of  progress,  giving  a 
resume  of  the  work  which  had  been  done.  The  purpose  of 
the  committee's  investigation  was,  (1)  to  investigate  the  rate 
of  air  consumption  of  au.xiliary  devices  as  found  in  service 
on  locomotives;  (2)  to  investigate  the  relation  of  air  con- 
sumption by  auxiliary  devices  to  compressor  operation;  (3) 
to  determine  if  the  amount  of  air  used  is  sufficient  to  war- 
rant a  separation  of  auxilian,'  devices  from  the  air  brake 
system,  with  a  separate  compressor  to  furnish  air  for  them; 
(4)  to  determine  if  it  is  satisfactor\-  to  have  the  auxiliary 
devices  take  their  air  supply  from  the  air  brake  system,  but 
necessary  on  this  account  to  install  an  additional  compressor; 
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Fig.  1 — Measuring  Apparatus  Used   in   Standing  Tests  of  Air 
Operated   Auxiliaries 

(5)  to  investigate  the  cost  of  compressed  air  for  operating 
the  auxiliary  devices  used,  and  (6)  to  make  recommenda- 
tions with  respect  to  the  maintenance  of  auxiliarj'  devices. 

TESTS    MADE   AND   RESULTS 

While  the  data  given  here  do  not  cover  the  subject  com- 
pletely, they  will  at  least  serve  to  give  a  conception  as  to 
what  the  use  of  air  operated  auxiliary  devices  on  locomotives 
may  mean  in  the  ordinary  practice  of  busy  railroads.  It  is 
to  be  expected  that  this  report  will  be  regarded  as  a  report 
of  progress,  and  it  is  hoped  that  the  work  of  the  committee 
will  be  continued  for  the  ensuing  )-ear. 

The  investigation  covered  in  this  report  naturally  divides 
itself  into  two  parts,  viz.,  standing  and  running  tests.  The 
standing  tests  were  made  on  locomotives  in  roundhouses, 
and  consisted  in  measuring  the  amount  of  air  used  by  the 
auxiliary  devices  operated  while  the  locomotives  were  stand- 
ing. The  running  tests  were  made  on  freight  engines  work- 
ing over  the  road  in  service,  and  consisted  of  the  continuous 
measurement  of  air  used  by  the  auxiliary  devices  in  operation 
while  the  engine  was  running.  The  standing  tests  involved 
a  total  of  48  engines,  and  the  running  tests  were  made  with 
six  engines.  A  total  of  489  individual  tests  were  made,  the 
results  of  which  have  been  classified  and  arranged  for  the 
purposes  of  this  report. 

The  locomotives  used  during  these  tests  were  not  selected, 
nor  were  any  locomotives  inspected  before  the  tests  were 
made.     It  was  desired  to  test  tlie  equipment  just  as  it  might 

•The  meaning  of  Ihe  term  "air  operated  auxiliary  devices  on  locomotives." 
as  used  in  this  report,  can  be  defined  as  referring  to  ail  air  operated 
devices  on  locomotives  which  are  not  a  part  of  the  air  brake  system,  such 
as   air   operated    fire    doors,    bell    ringers,    reverse    sears.    Sanders,    etc. 


happen  to  be  available  so  that  the  data  would  be  represen- 
tative of  average  operating  conditions.  Furthermore,  the 
standing  tests  were  made  at  three  division  points  and  in- 
volved the  equipment  on  four  different  divisions.  The  run- 
ning tests  were  conducted  on  two  road  divisions. 

Standing  Tests — The  standing  tests  involved  measuring 
the  amount  of  air  used  by  the  various  auxiliary  devices  with 
the  locomotive  at  rest.  The  form  of  apparatus  for  making 
this  measurement  is  shown  in  Fig.  1.  It  consisted  of  two 
tanks  connected  as  shown,  the  larger  being  designated  as 
the   measuring   reservoir   and    the    smaller   as   the   pressure 


Fig, 


2 — Results    of   Standing    Tests   of   Auxiliary    Devices    on 
All    Locomotives 


reservoir.    The  measurement  of  the  air  used  by  each  auxiliary 
device  was  accomplished  in  the  following  manner: 

The  auxiliary  device  to  be  tested  was  disconnected  from 
the  main  reservoir  on  the  locomotive  and  reconnected  to  the 
measuring  apparatus  at  globe  valve  No.  o.  A  connection 
was  likewise  made  from  the  main  reservoir  on  the  locomotive 
to  the  measuring  reservoir  at  globe  valve  No.  1.  The  air 
was  measured  by  opening  valve  No.  3  and  manipulating 
globe  valves  Nos.  1  and  2.  The  operator  of  valve  No.  2 
regulated  that  valve  so  diat  a  constant  pressure  of  70  lb.  was 
maintained  in  the  pressure  reservoir  as  the  supply  of  air 
pressure  to  the  auxiliary  device  under  test.  The  operator 
of  the  main  reser\'oir  valve  No.  1  opened  this  valve  so  as 
to  charge  tlie  measuring  reservoir  up  to  the  main  reservoir 
pressure  of  the  locomotive,  usually  40  to  50  lb.  higher  than 
the  constant  pressure  in  the  pressure  reservoir.    This  operator 
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then  closed  valve  No.  1  and  noted  the  time  required  for  the 
pressure  in  the  measuring  reservoir  to  drop  any  given  amount 
during  the  time  it  was  supplying  air  continuously  to  maintain 
the  constant  pressure  in  the  pressure  reservoir. 

The  air  consumption  was  calculated  as  follows: 
20  (drop  in  measuring  reservoir) 

^  1 .36  drop  in  measuring 

14.7     (atmospheric    pressure) 
reser\'oir  expressed  in  atmospheres. 

1.36  atmospheres  X  5.76  (volume  of  measuring  reserv'oir) 
^=  7.83  cu.  ft.  of  free  air  supplied  during  the  test. 
7.83  X  60  (No.  of  sec.  in  one  min.) 

Then^ =  6.03   cu.   ft. 

78  (time  of  test  in  sec.) 
per  minute. 

The  standing  tests  made  on  all  auxiliar)'  devices  have 
been  classified  and  arranged  according  to  the  type  of  locomo- 
tive upon  which  they  were  found,  and  the  results  are  shown 
in  graphic  form  in  Fig.  2.  Each  figure  on  the  chart  shows 
the  minimum,  average  and  maximum  rates  of  air  consump- 
tion of  all  the  auxiliary  devices  of  the  several  types  tested. 
The  results  for  passenger  locomotives  are  based  on  the 
standard  passenger  train  reser\-oir  pressure  of  130  lb., 
although  tiie  actual  tests  were  made  at  a  constant  pressure 
of  70  lb.  In  every  case  the  data  were  converted  from  the 
70  lb.  basis  to  give  the  equivalent  rate  of  air  consumption  at 
130  lb.  in  the  following  manner: 
Rate  of  leakage,  cu.  ft.  per  min. 

X  Absolute  press,  on  loco- 
motive (144.7  lb.)  =  rate  of  leakage  on  engine  when  main 
reservoir  pressure  is  130  lb.  instead  of  70  lb.:  that  is,  the 
leakage  is  taken  as  proportional  to  the  absolute  pressures. 
The  data  for  freight  engines  are  based  on  100  lb.  main 
reser\'oir  pressure,  standard  for  freight  service. 

It  will  be  noted  that  all  charts  have  the  capacity  of  air 
compressors  indicated  on  them  for  convenient  comparison 
with  the  rates  of  air  consumption  given.  These  values  for 
compressor  capacity  are  based  on  the  rate  of  air  delivery 
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This  apparatus  was  manipulated  so  that  while  the  air 
was  Ijeing  measured  Ijy  the  dropping  pressure  in  one  reser- 
voir, the  otlier  reservoir  was  allowed  to  charge  from  the 
main  reseri^oir  in  order  to  be  ready  to  start  measuring  the 
supplv  of  air  to  the  pressure  reservoir  as  soon  as  the  air 
pressure  in  tlie  first  measuring  reservoir  was  exhausted. 

The  measuring  apparatus  was  installed  in  a  caboose  which. 
was  run  at  the  head  end  of  the  train  next  to  the  engine.  The 
pijiing  was  so  arranged  that  with  either  end  of  the  caboose 
toward  the  engine,  connections  could  be  made  to  the  main 
reservoir  and  the  auxiliary  devices  on  the  locomotive  under 
test. 

The  length  of  running  tests  covered  in  this  report  varied 
from  3'_.   to  8  hours,  or  the  time  required  to  make  a  fast 
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Fig.    Z — Measuring    Apparatus    Used    in    Running    Tests 

established  Ijy  the  Interstate  Commerce  Commission's  com- 
pressor condemning  tests,  as  shown  in  Table  I. 

Iasle    1 — Compressor   Cafacities   n.\SF.D   o.v    I,    C.    C.    Cosoemning   Tests 


Tyiic  of 
compressor 

O'A-in. 
11     -in. 

5-A 

8).;-in.  C.C. 


Delivery  rate,  cu.  ft. 

free  air  per  minute, 

60-lb.  pressure 

32 

37.5 

59 

S6 


Ruiiitiiig  Tests — Running  tests  were  made  with  the  object 
of  determining  the  rate  and  total  amount  of  air  used  by  the 
auxiliarv  devices  while  the  locomotive  was  working  in  regu- 
lar service.  An  apparatus  was  devised  for  measuring  con- 
tinuously the  rate  and  amount  of  air  used,  and  is  shown 
diagrammatically  in  Fig.  3.  This  apparatus  is  similar  to  that 
described  above  and  shown  in  Fig.  1 ;  the  only  difference 
being  that  two  measuring  reservoirs  are  used,  with  the  object 
of  permitting  the  measurement  of  air  to  go  on  continuously. 
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Fig.    4 — Results    of    Freight    Service    Running    Tests 

freight  muvement  ever  a  division  of  131  miles.  The  running 
tests  made  were  six  in  number  and  can  be  divided  into  two 
classes,  z'iz.:  (a)  Running  tests  in  which  the  rate  of  air  con- 
sumption was  measured  for  the  reverse  gear  only,  and  (b) 
lunning  tests  in  which  the  rate  of  air  consumption  was  meas- 
ured for  all  auxiliary  devices. 

Three  tests  of  each  kind  were  made,  and  each  test  was 
made  during  a  full  trip  of  an  engine  in  regular  service  on 
fast  freight.  The  running  tests  are,  of  course,  of  a  great 
deal  more  importance  than  the  standing  tests,  in  that  they 
show  the  rate  of  air  consumption  as  it  varies  during  the 
working  time  of  the  locomotive,  and  it  is  the  judgment  of 
the  committee  tliat  more  tests  of  this  kind  should  he  made. 
The  tests  herewith  presented  do  not  provide  sufficient  data 
for  leasing  definite  conclusions,  but  they  do  show  how  the 
leakage  of  auxiliary  devices  will  vary  with  running  conditions 
on  the  road,  and  that  cases  do  exist  in  which  the  air  con- 
sumption is  unreasonably  high,  if  not  actually  dangerous,  in 
the  sense  that  it  increases  the  possibilities  of  an  engine  failure 
as  the  result  of  overworking  the  air  compressor. 

The  running  test  data  are  shown  plotted  in  graphic  form 
in  Fig.  4.  Each  of  the  six  tests  is  represented  by  a  line 
wliich  shows  how  the  rate  of  air  consumption  varied  through- 
out the  trip.  The  three  solid  lines  represent  tests  made  on 
all  auxiliary  devices,  and  the  three  dotted  lines  represent 
the  tests  made  in  which  the  air  consumption  w-as  measured 
for  the  reverse  gear  only.  .Additional  lines  are  shown  on 
the  charts  to  indicate  the  capacity  of  different  air  com- 
pressors in  order  that  comparisons  between  the  compressor 
air  capacity  and  the  rate  of  air  consumption  can  readily  be 
made.  All  of  the  engines  used  in  the  six  tests  plotted  on  this 
chart  were  of  the  same  class,  and  were  equipped  with  two 
No.  5-A  air  compressors  and  the  following  air  operated 
auxiliary  devices:  reverse  gear,  double  fire  doors,  bell  ringer, 
Sander,  water  scoop  and  cylinder  cocks. 
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The  tal.ulation  below  shows  the  total  amount  of  free  air 
used  and  the  average  rate  of  using  during  each  of  the  six 
running  tests  shown  in  Fig.  4. 

Total  cu.  ft. 

Locumotivc                 Auxiliary                         free  air  used  Cu.  ft.  free  air 

designations                  devices                             dui  ing  trip  used  per  min. 

.^  Rev.    gear    only 5.665.2  11.84 

n  Rev.    gear    onlv 4.939,8  10.55 

C  Rev.    Rear    only 1,809.63  4.50 

1)  All     devices 14,750  46.93 

E  All      devices 7,761.2  23.13 

F  .Ml     devices 1,738.4  8.17 

Cost  Data — Fig.  5  has  been  made  up  from  the  running 
test  data  to  show  the  relative  cost  of  maintaining  au.xiliarj' 
devices  at  the  minimum,  ma.ximum  and  average  conditions 
of  leakage  found  during  these  tests.  The  first  two  figures 
of  this  chart  show  the  minimum  and  average  rates  of  air 
consumption-'for  the  three  tests  in  which  the  reverse  gear 
only  was  measured  and  the  three  tests  in  which  all  auxiliary 
devices  were  measured.  These  values  were  obtained  from 
the  test  data  by  dividing  the  total  amount  of  air  used  during 
the  trip  by  the  total  time  of  the  trip  in  minutes.  The  actual 
values  used  are  shown  in  the  last  column  of  the  preceding 
tabulation.    The  remaining  figures  in  Fig.  5  give  the  relative 
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Fig.   5 — Cost   Data    Based   on    Running   Tests   of   Various  Types 
of   Air  Compressors 

minimum,  maximum  and  average  cost  for  compressed  air 
when  using  various  types  of  air  compressors.  There  are  two 
figures  for  each  type  of  compresser,  one  for  the  tests  made 
with  reverse  gears  only,  and  the  other  for  the  tests  made  with 
all  auxiliary  devices.  These  figures  show  the  relative  cost  of 
supplying  the  compressed  air  required  under  the  various  con- 
ditions, based  on  the  following  assumptions :  ( 1 )  That  the 
average  working  time  for  locomotives  is  6  hr.  per  day,  or 
2190  hr.  per  year;  (2)  That  the  rate  of  evaporation  is  7 
lb.  of  water  per  pound  of  coal;  (3)  That  the  price  of  coal 
on  the  tender  is  $2.00  per  ton,  or  $1.00  per  1,000  lb.;  (4) 
That  the  rate  of  steam  consumption  in  pounds  of  steam  used 
per  100  cu.  ft.  of  free  air  comjiressed.  is  in  accordance  with 
the  values  given  in  Table  II.  These  values  have  been  deter- 
mined from  a  series  of  steam  consumption  tests  made  on 
each  of  the  types  of  air  compressors  indicated. 

Tadle   II — Steam   Consumption   of   Locomotive  Air   Compressors 
Lb.  nf  steam,  at  200  lb.  pressure 
per  100  cu.  ft.  free  air  compressed 

Type  of                                  To  100  lb.  main  To  130  lb.  main 

compressor                                     res.  Jiressure  res.  pressure 

9!^-in.    and    ll-in 68  76.25 

5A     44.7  51 

iYz-m.     C.C 24  25 


The  cost  comparison  figures  are  based  upon  the  above 
assumptions  only,  no  consideration  being  given  to  such 
factors  as  the  cost  of  handling  coal  on  engines,  cost  of  water, 
depreciation  of  boiler  plant  and  compressor  plant,  etc.  These 
considerations  have  been  omitted  because  the  committee  does 
not  have  sufficient  data  to  accurately  determine  them.  It  is 
obvious  that  these  factors  would  increase  the  costs  shown,  and 
the  chart  figures  can  therefore  be  regarded  as  the  minimum 
conservative  values. 

A  detailed  account  of  tlie  results  of  the  tests  of  individual 
appliances  was  given  in  the  report.  The  theoretical  or  com- 
puted air  consumption  did  not  account  for  even  the  minimum 
consumption  that  was  found  during  the  standing  test,  prov- 
ing that  the  greatest  part  of  the  air  used  was  wasted  through 
leakage  due  to  improper  maintenance  of  the  devices.  The 
committee  believes  that  it  would  be  worth  while  to  continue 
the  test  with  a  view  to  establishing  more  complete  data  upon 
which  performance  standard  and  condemning  tests  could  be 
made. 

CONCLUSIONS 

( 1 )  .\uxiliary  devices  under  average  condition?  were 
found  to  use  too  much  air. 

(2)  Conditions  freciuently  exist  where  compressor  capacity 
may  be  exceeded  by  the  demands  of  the  auxiliary  devices. 

(3)  Some  of  the  data  justify  the  conclusion  that  auxiliary 
devices  should  be  operated  separately  from  the  air  brake  sys- 
tem. On  the  other  hand,  some  of  the  data  show  that  with 
proper  maintenance  this  conclusion  might  not  be  warranted. 

(4)  Under  some  of  the  conditions  shown  by  these  data,  it 
would  not  be  satisfactory  to  connect  the  auxiliary  devices  to 
the  air  brake  system  and  increase  the  compressor  capacity 
accordingly,  unless  the  air  brake  main  reser\'oir  is  protected 
from  the  consequences  of  excessive  air  requirement  by  the 
auxiliary  devices. 

(5)  Cost  basis  data  show  that  better  maintenance  would 
be  profitable. 

(6)  Standards  of  performance,  including  maximum  per- 
missible leakage,  should  be  established  upon  which  to  con- 
demn devices  unfit  for  service. 

(7)  Means  should  be  devised  for  checking  and  testing  the 
performance  of  auxiliary  devices. 

RECOMMENDATIONS 

The  committee  recommended  that  its  work  be  continued 
and  this  report  be  regarded  only  as  a  report  of  progress;  that 
the  data  be  made  more  complete  by  investigations  on  indi- 
vidual railroads,  conducted  as  outlined  in  the  report,  such 
investigations  to  be  reported  to  the  chairman  of  this  com- 
mittee; that  steps  be  taken  to  secure  better  maintenance  of 
auxiliary  devices;  that  further  experiments  be  made  with  the 
object  of  devising  satisfactory  means  for  testing,  and  satis- 
factory standards  of  performance  which  can  he  applied  to 
show  whether  the  device  is  fit  for  service;  and  that  considera- 
tion be  given  to  the  plan  of  operating  the  auxiliary-  devices  at 
a  pressure  lower  than  that  carried  in  the  air  brake  system 
main  reservoir.  This  plan  would  effect  a  large  saving  in 
.lir  used,  but  would  require  a  separate  air  supply  reseri-oir 
with  means  provided  for  controlling  the  reduced  pressure. 

The  report  w\as  signed  by  C.  H.  Weaver  (N.  Y.  C),  chair- 
man; C.  B.  Miles  (Big  Four),  W.  W.  White  (M.  C),  and 
R.  E.  Miller  (W.  A.  B.  Co.). 

DISCUSSION 

Great  interest  was  shown  in  the  results  of  the  test  and 
numerous  opinions  were  advanced  as  to  the  cause  of  excessive 
leakage  in  auxiliaries  and  the  method  that  should  be  used 
to  overcome  it.  The  practice  of  operating  power  reverse 
gears  by  steam  when  handling  locomotives  around  the  round- 
liouse  w-as  condemned  by  several  speakers,  who  stated  that 
steam  destroyed   the  packing   in   the  cylinders   and   caused 
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excessive  leakage.  Some  roads  are  now  equipping  metal 
disk  power  reverse  systems  with  metal  packing  rings.  T.  F. 
Lyons  (N.  Y.  C.)  brought  out  the  fact  that  leakage  in  tlie 
auxiliary  devices  might  interfere  with  the  proper  operation 
of  the  brake  even  though  it  did  not  result  in  a  large  waste 
of  air.  The  loss  due  to  leaks  in  water  scoop  cylinders  did 
not  cause  excessive  air  consumption  because  the  cylinder  is 
operated  at  infrequent  intervals.  However,  in  approaching 
water  tanks  the  scoop  is  usually  dropped  at  the  same  time 
as  the  brakes  are  released  and  excessive  leakage  in  the  water- 
scoop  cylinder  might  seriously  interfere  with  the  recharging 
of  the  auxiliary  reser\^oir. 

M.  C.  B.  AIR  BRAKE  DEFECT  CARD 

BY   JAS.   ELDER 
General  Air  Brake  Inspector.  Chicago.  Milwaukee  &  S(.  Paul 

The  United  States  Railroad  .Administration,  Fuel  Con- 
servation Division,  in  Circular  No.  13,  of  August  31,  191S, 
issued  by  Eugene  McAuliffe,  manager,  presents  15  specific 
recommendations  made  by  an  Air  Brake  Association  com- 
mittee. Recommendation  No.  9  is  as  follows:  "A  rule 
should  be  put  into  effect  that  traiimien  must  apply  an  M. 
C.  B.  standard  air  brake  defect  card  in  cases  where  defects 
develop  en  route  or  for  brakes  cut  out  by  them;  defect  to  be 
checked  off  on  back  of  card.'' 

The  M.  C.  B.  card  shows  careful  thought,  but  the  changed 
conditions  since  its  last  revisions  demand  certain  altera- 
tions to  meet  present  requirements.  Some  believe  the  brake 
defect  card  has  outlived  its  usefulness,  basing  this  on  (a) 
the  great  difficulty  in  getting  it  applied  where  needed;  (b) 
on  incoming  brake  tests  rendering  it  less  necessary;  (c)  and 
some  object  because  of  the  appearance  occasional  trains 
would  present  if  all  cars  with  defective  brakes  were  carded. 
Assuredly  the  brake  defect  card  should  either  be  used  to 
better  advantage  or  discontinued. 

If  a  defect  card  is  yet  needed  and  is  practicable  after  hav- 
ing simplified  the  card,   it  will  be  very  desirable  to  have 
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Suggested   Revision  of  M.  C.   B.  Air  Brake  Defect  Card 

mandatory  instructions-  as  to  responsibility  for  its  applica- 
tion. As  this  car  is  a  detail  of  repairing,  for  which  car 
men  are  responsible,  car  men  should  be  primarily  responsible 
for  ils  application :  that  is,  before  a  departing  train  is  re- 
leased from  the  blue  signals,  the  inspectors  should  have 
either  repaired  or  carded  every  defective  brake.  With  this 
insured,  it  would  be  fair  to  insist  that  the  departing  train 


crew  should  card  every  defective  brake  delivered  at  the  next 
terminal.  However,  as  the  incoming  test  should  invariably 
be  made,  and  as  this  would  disclose  to  inspectors  all  defects 
except  with  cut-out  brakes,  it  is  submitted  that  if  train  men 
are  required  merely  to  card  properly  every  brake  brought  in 
cut-out,  all  needs  will  be  met,  and  the  work  of  getting  cards 
used  by  them  will  be  lessened  in  a  rational  manner. 

If  one  road  cards  all  defective  brakes  not  repaired  and  a 
connecting  line  does  not,  the  former  will  be  subjected  to  an 
unfair  comparison;  hence,  that  if  real  value  is  to  be  obtained 
from  the  defect  card,  its  full  and  similar  use  must  be  obliga- 
tory on  all  roads  in  interchange  traffic.  If  the  defect  card 
is  to  be  continued  the  following  additional  means  for  better- 
ing the  results  obtained  should  be  adopted.  The  card  and  its 
use  should  be  simplified,  and  then  action  looking  toward  its 
obligator)-  and  uniform  use  by  all  railways  in  interchange 
serv'ice  should  be  taken.  The  stub  should  be  omitted.  If  it 
were  possible  to  get  the  stubs  filled  out  and  forwarded,  they 
would  merely  burden  the  mails  and  the  offices.  The  reasons 
warranting  omission  of  the  stub  also  justify  dropping  from 
the  card  all  matter  pertaining  to  its  use  after  the  defect  has 
been    repaired.      The   size   proposed    is   4    in.    by    2 '4    in. 

With  all-air  trains,  a  defect  which  prevents  placing  a 
certain  car  between  other  air  brake  cars,  puts  it  back  of  the 
caboose.  This  advertises  the  defect  on  arrival  at  the  next 
terminal,  and  as  it  must  not  go  farther  until  repaired,  there 
is  now  no  use  for  the  second  card,  as  there  was  when  the 
present  M.  C.  B.  card  was  designed.  Where  an  existing 
defect  does  not  require  air  pressure  to  locate  it,  such  as  one 
with  either  the  hand  brake  or  the  foundation  brake,  it  is 
plainly  undesiral)le  to  elaborate  the  card  by  specifying  the 
various  points  where  such  defects  commonly  develop.  The 
revised  card  submitted  is  here  illustrated. 
DISCUSSION. 

Practically  all  who  discussed  the  paper  agreed  that  the 
defect  card  gave  valuable  information,  but  that  considerable 
difficulty  was  found  in  .getting  train  men  to  use  them.  There 
was  a  marked  difference  of  opinion  regarding  the  advisa- 
bility of  eliminating  the  stubs.  The  association  adopted  a 
motion  recommending  the  adoption  of  the  air  brake  defect 
card  revised  as  suggested  in  the  paper,  the  use  of  this  card 
to  be  confined  to  train  men  and  inspectors  in  departure  yards. 

HOLDING  STANDING  FREIGHT  TRAINS  AND  CARS 
ON  GRADES 

BY    R.    J.   WATTERS 
Assistant  Air  Brake  Inspector.  Northern  Pacific 

While  many,  if  not  most  roads  with  steep  grades  have 
recognized  the  possible  great  dangers  incident  to  holding 
standing  trains  and  cars  on  grades,  and  have  generally  issued 
rules  or  instructions  to  guard  against  such  dangers,  yet  the 
fact  that  even  on  such  roads  there  is  a  strong  tendency  on 
the  part  of  some  officials  as  well  as  of  the  men  in  the  train 
service  to  gravitate  toward  easier  and  more  dangerous 
practices,  and  the  further  fact  that  many  accidents  from  lack 
of  the  right  practices  occur  on  roads  with  grades  too  light 
to  include  them  under  the  term  mountain  or  steep  grade 
roads,  amply  justify  the  Air  Brake  Association's  careful 
consideration  of  this  subject. 

As  before  implied,  probaljly  the  greater  danger  is  due  to 
laxness  in  the  daily  enforcement  of  rules  and  instructions 
on  this  subject.  Observance  of  these  requires  more  fore- 
thought and  co-operation  on  the  part  of  engine  and  trainmen 
lo  reduce  the  time  and  labor  for  compliance;  and  even  then 
the  latter  will  be  greater  than  by  the  easier  but  more  danger- 
ous ways.  Familiarity  with  steep  grades,  and  the  many 
deviations  from  safe  practices  that  can  occur  so  generally 
without  an  accident  following,  tend  constantly  toward  habits 
which,  unless  checked  regularly,  will  eventually  result  in 
disaster.     One  of  the  most  common  and  dangerous  of  these 
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is  failure  to  release  and  recharge  the  train  brakes  promptly 
after  stopping  on  a  grade,  which  should  invariably  be  done 
whether  or  not  the  engine  in  control  is  to  be  cut  off. 

A  general  superintendent  of  a  large  road  with  several  long 
and  steep  grades,  expressed  this  matter  well  by  the  state- 
ment that  it  was  necessary  about  every  six  months  to  instruct 
eacli  superintendent  having  a  steep  grade,  to  report  how  well 
safety  precautions  against  runaways  were  being  observed, 
but  not  to  do  so  until  he  had  the  trainmaster  and  the  travel- 
ing engineer  make  a  special  investigation  and  report.  He 
said  that  without  this,  a  serious  accident  invariably  occurred 
in  time. 

The  following  definite  instructions  and  recommendations 
are  submitted  on  the  subject  of  this  paper: 

As  soon  as  a  train  is  stopped  on  a  grade,  brakes  should 
be  released  and  recharged  at  once.  If  the  engine  from  which 
brakes  are  being  operated  remains  attached,  and  keeps  the 
train  charged,  as  it  then  should,  it  may  be  held  with  the 
independent  brakes;  that  is,  by  keeping  the  independent  or 
the  straight  air  brake  valve  in  application  position.  An 
exception  is  where  the  engineer  is  to  leave  the  engine.  In 
this  case  enough  hand  brakes  to  alone  hold  the  train  should 
be  applied.  This  should  be  proved  by  having  all  automatic 
and  independent  brakes  off  and,  if  the  compressor  may  be 
kept  running,  then  the  independent  brake  should  be  re- 
applied and  its  brake  valve  handle  left  in  application  position 

If  the  engine  from  which  the  train  brakes  are  being 
operated  is  to  be  cut  off,  enough  hand  brakes  to  alone  hold 
the  train,  should  be  applied,  but  the  trainmen  should  not 
commence  to  apply  them  until  the  automatic  brakes  are  re- 
leased. Where  retaining  valves  are  in  use,  none  need  be 
turned  down,  but  no  hand  brakes  should  be  applied  until  one 
minute  after  train  brake  release  is  begun. 

Hand  brakes  u.sed  to  hold  cars  or  a  train  on  a  grade  should 
be  applied  at  the  down-grade  or  lower  end,  thereby  assuring 
against  any  car  starting  if  uncoupled.  All  slack  should  be 
in,  against  the  applied  hand  brakes,  as  well  as  all  automatic 
brakes  off  (see  previous  e-xception  about  retaining  valves) 
before  cutting  off  an  engine. 

If,  with  the  engine  in  control  of  the  train  cut  off,  another 
engine  is  to  be  detached,  as  a  helper  or  pusher,  its  engineer 
should  first  cut  in,  release  and  recharge  the  train  brakes, 
then  release  the  independent  brake  so  as  to  be  certain  the 
train  will  stand  after  the  engine  is  cut  off.  While  remain- 
ing with  the  train  the  independent  brake  should  be  kept  ap- 
plied on  each  of  any  such  other  engines. 

With  a  descending  train,  the  final  reduction  to  bunch  the 
slack,  as  the  stop  is  being  completed,  should  be  follow-ed, 
during  the  wait  of  one  minute  after  release  is  begun  before 
commencing  to  apply  hand  brakes  (at  the  head  end),  by 
reversing  and  pushing  the  slack  in  as  much  more  as  possi- 
ble, then  holding  the  train  with  the  independent  brake  while 
the  hand   brakes  are  being  applied. 

With  an  ascending  train,  see  that  the  slack  is  in 
before  cutting  off  by  allowing  it  to  drop  back  gradually, 
with  train  Ijrakes  off,  until  the  train  will  stand  witli 
no  aid  from  the  engine  in  control.  It  should  be  held  Ijy  hand 
brakes  applied  at  the  rear,  aided  by  the  independent  brake 
of  each  other  engine  in  the  train. 

If  a  break-in-two,  or  burst  hose  occurs  on  a  grade,  imme- 
diately apply  more  than  enough  hand  brakes  to  alone  hold 
the  train  until  its  brakes  are  again  recharged.  If  it  is  a 
descending  train,  and  a  coupling  is  damaged  that  will  take 
some  time  to  repair,  and  if  the  portion  of  the  train  with  the 
engine  (ahead)  can  be  backed  so  as  to  couple  the  detached 
hose,  it  should  be  done  and  the  train  kept  recharged  during 
any  necessary  wait  while  obtaining  a  repair  part,  as  a 
knuckle  or  pin.  or  if  a  delay  must  ensue  before  putting  the 
damaged  car  elsewhere,  as  where  this  occurs  where  the  car 
ni.iv   le   switched   out  or  to  the   rear  end. 


It  should  be  noted  that  the  air  brakes  are  off  before  ap- 
plying hand  brakes  on  cars  set  out  on  a  grade,  and  on  level 
track  as  well,  sufficient  to  hold  them.  It  is  not  necessary  to 
bleed  the  air  from  auxiliary  reservoirs  of  cars  so  set  out  as 
long  as  the  air  brakes  are  off  when  the  hand  brakes  are 
applied.  In  addition  to  the  foregoing  any  rules  regarding 
blocking  cars  should  be  complied  with.  Hand  brakes  ap- 
plied when  the  car  air  brakes  are  set,  may  result  in  broken 
chains  when  the  air  brakes  leak  off,  especially  dangerous 
with  one  or  two  cars.  Even  where  this  exceptional  failure 
does  not  occur,  they  will  often  be  so  difficult  to  release  as 
to  necessitate  the  dela}'  and  waste  of  air  required  to  apply 
the  air  brakes  to  aid   in  releasing  them. 

HOW  CAN  ENGINEMEN  AND  TRAINMEN  ASSIST  IN 
AIR  BRAKE  MAINTENANCE? 

BY  H.  A.  CLICK 
Air  Brake  Inspector,  Bangor  &  Aroostook 

While  locomotive  engineers  are  not  primarily  responsible 
for  air  brake  design  and  maintenance,  they  can,  nevertheless, 
aid  materially  by  making  careful  and  specific  reports  about 
air  brake  conditions  on  their  locomotives  requiring  attention. 
Many  of  the  defects  that  may  arise  in  the  course  of  a  trip, 
especially  leakage  in  the  numerous  pipe  connections  that  con- 
tain air  pressure,  due  to  vibration  or  improperly  connected 
pipe  joints,  can  be  discovered  better  by  the  engineer  while 
the  locomotive  is  under  steam  and  air  pressure  and  in  his 
charge.  His  co-operation  in  reporting  intelligently  and  re- 
liably all  brake  troubles  is  essential  to  good  maintenance. 

Whenever  trouble  arises  with  any  air  brake  part  on  an 
engine,  the  man  that  delivers  the  engine  should  properly 
liook  on  the  work  report  the  actual  defect  that  exists,  but 
should  not  book  non-essential  or  imaginary  defects;  for  by 
so  doing  he  causes  a  great  deal  of  unnecessary  work  on  the 
part  of  the  roundhouse  force.  The  time  so  used  is  simply 
wasted  and  might  be  used  to  good  advantage  performing  es- 
sential work  on  this  and  other  engines.  Before  taking  an 
engine  out  the  engineman  should  know  that  all  air  brake 
parts  perfomi  their  functions,  and  not  take  it  for  granted 
that  they  do. 

The  trainman  can  assist  and  he  should  be  duty  Ixjund  to 
do  so,  by  following  the  general  air  brake  instructions  now 
existing  on  all  railroads,  by  taking  greater  interest  in  thein, 
and  consequently,  in  his  own  welfare.  If  he  does  not  follow 
the  general  instructions,  he  should  be  made  to  do  so  by  proper 
measures  from  his  superiors,  and  also  by  the  urging  of  his 
fellow  workmen.  He  should  be  made  to  recognize  the  right 
and  wrong  of  his  part  in  air  brake  maintenance.  There  are 
times  when  the  brake  is  cut  out  for  no  reason.  No  brake 
should  be  cut  out  of  service  unless  a  defect  exists;  then 
whoever  cuts  the  brake  out  should  specify  the  trouble  on  a 
a  proper  air  brake  defect  card  and  tie  the  card  to  the  cross- 
over pipe  on  the  car. 

Trainmen  should  do  everything  possible  to  stop  brake  pipe 
leakage,  as  this  leakage  causes  hardship  on  the  air  com- 
pressor, takes  away  from  the  engineer  the  ability  to  properlv 
control  the  amount  of  the  application,  contributes  to  brakes 
sticking  and  prevents  the  maintenance  of  sufficient  brake  pipe 
pressure.  The  practice  when  separating  cars  of  closing  but 
one  angle  cock,  allowing  the  brakes  on  cars  back  of  the  sepa- 
ration to  apply  in  emergency,  should  be  discontinued.  When 
separating  cars,  both  angle  cocks  should  always  be  closed 
and  hose  should  always  be  separated  by  hand.  When  opening 
angle  cocks  on  the  charged  portion  of  train,  they  should  be 
opened  slowly  to  prevent  brakes  from  applying  in  emer- 
gency. When  switching  cars  they  should  not  be  allowed  to 
strike  any  harder  than  three  miles  per  hour.  Coupling  cars 
at  a  greater  speed  creates  shocks,  which  in  turn  are  absorbed 
by  the  unions  in  brake  pipe  connections,  causing  brake  pipe 
leakage.     The  cordial  co-operation  of  enginemen  and  train- 
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men  in  the  matter  of  air  brake  maintenance  is  ver>'  necessar}' 
in  order  to  get  the  best  results. 

DISCUSSION 

The  necessity  for  co-operation  between  the  trainmen  and 
enginemen  and  tlie  air  Ijrake  repair  men  in  order  to  pro- 
mote proper  maintenance,  was  emphasized  by  several  speak- 
ers. One  road  reported  good  results  by  requiring  trainmen 
to  pass  an  e.xaniination  on  the  pro])er  handling  of  brakes. 

THE  AIR  BR.4KE    SUPERMSORS    RESPONSIBILITIES  TO 
THE  STORE  DEPARTMENT 

BY  W.  H.  CLEGG 

Air  Brake  Supervisor,  Canadian  National 

The  air  brake  super\'i.sor's  interest  in  this  question  starts 
with  his  discovery  that  some  standard  practice  or  regulation 
relative  to  air  brake  maintenance  is  not  being  adhered  to, 
or  that  a  locomotive  or  car  is  being  held  out  of  ser\-ice 
awaiting  the  arrival  of  certain  repair  parts  by  reason  of 
lack  of  knowledge  or  failure  of  the  local  officers  to  antici- 
pate the  requirements,  and  this  in  spite  of  the  fact  that 
less  important  stations  are  overstocked  with  the  \ery  parts 
that  are  needed  to  release  the  locomotive  or  car  in  question, 
or  permit  of  adherence  to  standard  practice  covering  repairs. 
Thus  it  appears  that  the  supervisor  in  order  to  help  himself 
must  of  necessity  assist  the  stores  department.  The  follow- 
ing should  form  the  basis  of  the  air  brake  super\-isor's  as- 
sistance to  the  storekeeper:  (1)  Providing  suitable  places 
for  the  care  and  preser\'ation  of  repair  parts  in  stock.  (2) 
Advising  as  to  the  various  repair  parts  and  cjuantities  re- 
quired to  be  carried  in  stock  at  general  stores.  (3)  Approv- 
ing of  sub-requisitions  placed  with  general  stores.  (4)  Pe- 
riodical inspection  of  divisional  stores  and  assistance  tc 
divisional  storekeepers.  ( 5 )  Preventing  the  accumulation 
of  a  surplus  stock  of  repair  parts  that  are  seldom  used. 
(6)  Advising  the  general  storekeeper  where  a  surplus  of 
repair  parts  are  found  so  that  same  may  be  transferred 
to  other  terminals  or  returned   to  general  stores. 

The  recommended  assistance  as  outlined  above  requires 
but  a  small  portion  of  the  supervisor's  time  and  his  often 
unsolicited  efforts  will  eventually  be   fully  appreciated. 


RAILROAD  ADMINISTRATION  NEWS 

The  director  general  has  accepted  from  the  War  Depart- 
ment the  custody  of  100  locomotives  which  were  originally 
constructed  for  the  Russian  government,  and  has  arranged 
until  further  notice  to  continue  the  operation  of  that  equip- 
ment on  federally  operated  lines. 

Prior  to  the  present  arrangements,  the  lines  using  these 
locomotives  were  obligated  to  the  ^^'ar  Department  for  a 
rental  based  upon  545  per  locomotive  per  day.  The  amount 
payable  was  considerably  in  excess  of  that  required  under 
the  present  agreement,  which  is  6  per  cent  per  annum  upon 
a  valuation  of  $55,000  per  locomotive,  or  an  annual  rental 
of  $3,300  per  locomotive  from  the  date  it  went  into  service, 
or  pro  rata  for  any  fractional  part  of  a  year.  The  agree- 
ment for  the  use  of  these  locomotives  provides  that  they  shall 
be  fully  maintained  at  the  expense  of  the  director  general. 

COST  OF   TRAIX  AND  LOCOilOTIVE  SER\ICE 

The  total  cost  of  train  service,  including  locomotive  service, 
shows  a  steady  decrease  as  compared  with  preceding  months, 
althou.gh  increases  as  compared  with  last  year,  according  to 
the  monthly  reports  compiled  by  the  Operating  Statistics  Sec- 
tion. For  the  month  of  April  it  was  112.7  cents  per  1,000 
gross  ton  miles,  as  compared  with  119.5  in  March  and  126.5 
in  Februan,-.  The  cost  of  locomotive  service  per  locomotive 
mile  in  April  was  115.2  cents,  as  compared  with  98.5  cents 
in  April,  1918;  119.2  cents  in  March,  1919,  and  120.7  cents 
in  February.     The  cost  of  train  5er\-ice  per  train  mile  was 


162.2  cents,  as  compared  with  141.7  in  April,  191f>,  167.5 
cents  in  March.  1919,  and  169.3  cents  in  February,  1919. 
The  increa.se  in  the  cost  of  locomotive  service  in  March  this 
year  over  March  last  year  was  17  per  cent,  and  the  increase 
in  the  cost  of  train  service  was  14.5  per  cent.  .All  items  of 
cost  show  increases  as  compared  with  last  year.  The  fig- 
ures are  reported  by  roads  and  by  regions.  The  combined 
averages  for  all  regions  are  as  follows: 

.\pril,  .^pril, 

1919  191S 

Cost  of  locomolive  service  per  locomotive  mile 115,2  98.5 

Locomotive    re])airs    39.4  30.6 

Kiiginehouse   expenses   9.6  6.8 

Tiaiti     eniriltcmei: 18.9  18.1 

Locomotive    fuel 43.6  40.2 

Other    locomolive    supplies 3.7  2.8 

Cost  of  train  service  per  train  mile 162.2  141.7 

Locomotive  repairs        )     55.5  43.0 

Enyineiiouse    expenses  f    '  ' 

Locomotive     fuel     49.4  46.2 

OtUer    locomotive    suppli'.s 4.-'  3.3 

Train    engineinen    21.4  20.8 

rrainmeii     25.3  23.9 

Train  supplies  and  expenses 6.4  4.5 

April.  March.  Februarv, 

1919  1919  1919 

Co&l  of  train  service  per  1.000  gross  ton  miles     112.7  119.5  126.5 

Locomotive    repairs        I    38.6  40.8  43. 1 

Enginehouse    expenses  J 

Fotomolivc    fuel   34.3  37.5  40.3 

t.lther  locomotive  supplies. . .    2.9  3.1  3.4 

Lnginemcn  ai.d  trainn^en 32.4  33.5  34,8 

Train  supplies  and  e-xpciis  s 4.4  4.6  4.8 

LOCOMOTIVE  FUEL  PERFORMANCE 

The  Fuel  Conservation  Section  has  issued  a  bulletin  on 
locomotive  fuel  performance  for  January,  February 
and  March,  1919,  as  compared  with  the  same  period  of 
the  previous  year,  which  shows  an  estimated  saving  in  coal 
consumption  by  using  less  coal  per  1,000  gross  ton  miles,  or 
per  car  mile,  amounting  to  $11,263,774,  This  is  based  on 
incomplete  returns  covering  76  per  cent  of  the  total  mileage. 
In  determining  the  estimated  total  saving  for  all  roads  in  a 
region  it  has  been  assumed  that  the  average  per  cent  of  sav- 
ing for  the  whole  region  is  the  same  as  the  average  per  cent 
for  the  roads  in  that  region  for  which  complete  information 
is  available.  The  grand  total  saving  for  all  regions  has  been 
taken  as  the  sum  of  the  regional  totals.  In  freight  train  ser- 
vice the  estimated  saving  for  all  roads  is  $7,773,170.  The 
saving  on  the  roads  for  which  information  is  available  was 
12.3  per  cent.  In  passenger  sen-ice  the  saving  is  estimated 
at  $3,530,604,  or  12J4  per  cent.  The  average  cost  of  coal 
per  ton  shows  increases  in  the  various  regions,  as  follows: 
Eastern  region,  from  $3.48  to  $3.92;  .Allegheny  region,  from 
$2.92  to  $3.00;  Pocahontas  region,  from  $2.55  to  $2.67: 
Southern  region,  from  $2.82  to  $3.40;  Northwestern  region, 
from  $3.58  to  $3.91;  Central  Western  region,  from  $3.07  to 
$3.55;  Southwestern  region,  from  $3.13  to  $4.14:  Grand 
total,  all  regions,  from  $3.16  to  $3.57. 

The  total  tons  of  coal  consumed  in  the  three  months 
amounted  to  26,191.000  as  compared  with  30,943,000  in  the 
corresponding  period  of  1918,  and  the  total  cost  of  coal  was 
$93,503,000  ^as  compared  with  $97,541,000.  In  freight  ser- 
vice the  pounds  of  coal  per  1,000  gross  ton  miles  averaged 
220  as  compared  with  243.7  in  the  corresponding  period  of 
1918.  This  is  a  decrease  of  9.7  per  cent.  In  passenger  train 
service  the  pounds  of  coal  per  passenger  train  car  mile  aver- 
aged 20  as  compared  with  22J/2  last  year,  11.1  per  cent  less. 

DIRECTOR  GENERAL  APPEALS  TOR  EFFICIENCY  AND  ECONOMY 

Walker  D.  Hines,  director  general  of  railroads,  has  .sent 
the  following  letter  to  all  officers  and  employees  of  railroads 
under  federal  control: 

"The  increased  payroll  cost,  due  to  improved  wages  and 
working  conditions,  and  the  increased  cost  of  material  and 
supplies,  are  now  resulting,  in  connection  with  the  falling  off 
in  business,  in  the  United  States  Railroad  .Administration 
incurring  heavy  deficits   in   railroad   operations. 

"For  the  first  four  months  of  this  year,  these  deficit'^,  after 
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deducting  the  rental  due  the  railroud  company,  were  aljout 
$250,000,000  or  at  the  rate  of  $62,500,000  per  month.  This 
critical  condition  makes  it  imperative  not  only  that  costs  shall 
not  increase  but  also  that  every  effort  be  made  to  help  the 
government  through  every  reasonalile  effort  to  economize  and 
realize  greater  efficiency. 

"These  deficits,  so  far  as  they  cannot  be  eliminated  through 
greater  economies  and  through  increased  liusiness.  will 
eventually  have  to  be  offset  Ijy  increased  transportation  rates 
which  all  should  endeavor  to  avoid. 

"I  ask  every  officer  and  every  employee  to  redouble  his 
efforts  to  do  efticicnt  work,  to  economize  in  the  use  of  rail- 
road materials,  fuel  and  other  supplies,  and  to  use  great  care 
not  to  injure  equipment,  tools,  office  furniture  or  injure 
projiertx-  being  transported  by  the  railroad  and  for  which  pay- 
ment must  be  made  if  injury  occurs,  and  further  than  this, 
to  try  to  encourage  others  to  do  the  same.  Please  remember 
that  if  )ou  should  fail  in  any  of  these  respects  to  do  what 
you  reasonably  could  and  ought  to  do  you  would  impose  un- 
necessary cost  upon  the  government.  This  is  true  because  it 
is  the  government  which  has  to  bear  the  loss  if  there  is  one 
or  which  will  receive  the  profit  if  any  is  earned. 

"Do  not  wait  for  the  other  fellow  to  begin  this  improve- 
ment, but  begin  yourself.  Do  not  decline  to  help  because  some 
other  fellow  is  not  helping;  turn  in  and  help,  and  keep  on 
setting  the  other  fellow  a  good  example.  You  are  interested 
in  the  great  movement  for  the  improvement  of  the  condition 
of  the  individual  worker.  You  can  aid  in  that  great  move- 
ment, through  efficiency  and  saving  in  reducing  the  cost  of 
railroad  ojjeration,  because  thereby  you  help  to  keep  down 
transportation  rates,  and  thereby  you  help  to  keep  down  the 
cost  of  living.  .\n  increase  in  rates  will  give  occasion  for  an 
increase  in  prices  of  what  the  public  consumes  and  that  will 
mean  a  new  cycle  of  increasing  still  further  the  cost  of  living. 
It  is  to  the  interest  of  every  man,  woman  and  child  in  this 
country  that  this  shall  be  avoided  just  as  far  as  possible. 

"The  government,  during  federal  operation  of  the  rail- 
roads, as  a  result  of  its  nation-wide  control,  has  been  able  to 
do  much  to  promote  justice  to  railroad  employees  through 
making  proper  increases  in  their  wages  and  proper  improve- 
ment in  their  working  conditions.  In  the  nature  of  things 
the  result  cannot  be  equally  satisfactory  to  all,  involving 
2,000,000  employees,  because  it  is  not  possible  in  this  vast 
undertaking  to  satisfy  equally  every  one  or  even  every  class  of 
these  employees.  If  any  employee  feels  he  has  a  ground  for 
such  dissatisfaction  he  ought  to  remember  the  remarkable 
strides  that  have  been  taken  by  the  government  in  the  last  1 2 
months  in  the  recognition  of  the  just  rights  of  railroad  em- 
ployees, and  compare  the  situation  today  with  what  it  was  in 
December,  1917,  before  federal  control  began.  It  has  been  a 
source  of  satisfaction  to  me  to  aid  in  this  great  work.  Will 
you  not,  in  turn,  do  justice  to  the  government  and  help  sus- 
tain my  work,  as  director  general,  and  also  justify  what  has 
been  done  for  )ou,  by  doing  all  that  you  can  reasonably  do  to 
save  the  government  money  and  to  increase  the  efficiency  of 
}our  work? 

"I  sincerely  want  your  assistance  in  demonstrating  that  the 
railroads  may  be  operated  successful!)-  even  though  the  wages 
of  its  employees  have  been  materially  increased." 

ORDERS  OF  REGIONAL  DIRECTORS 

Cars  Rented  to  War  Department. — The  regional  director, 
Eastern  Region,  by  circular  500-51A773  promulgates  an 
order  from  the  Division  of  Operation  to  the  effect  that 
where  freight  cars  are  furnished  for  the  War  Department,  the 
rental  rate  is  to  be  uniformly  $.5  a  day,  beginning  with  June  1. 

Re)ilal  Charges  mi  Equipment. — Order  207  of  the  South- 
western regional  director  cancels  Orders  183  and  185  previ- 
ousl)'  issued  by  the  Southwestern  regional  director  pertaining 
to  rental  charges  on  locomotives  and  other  equipment  ancl 
outlines  new  rates  for  locomotives,  dining  cars,   locomotive 


cranes,  etc.,  effective  March  I.     These  rates  do  not  abrogate 
tlicse  named  in  any  contracts  of  prior  execution. 

U.  S.  R.  .1.  Standard  Cars;  Repairs. — The  regional  di- 
rector, Eastern  Region,  by  circular  500-101A771  promul- 
gates a  notice  from  the  Division  of  Purchases  that  when  it 
becomes  necessar}-  to  make  repairs  on  standard  freight  cars, 
or  standard  locomotives,  orders  for  material,  before  being 
|)laced,  should  be  referred  to  the  director  of  the  division, 
H.  B.  Spencer,  Washington,  so  that  any  surplus  material  ac- 
cumulating at  the  car  plants  can  be  properly  distributed. 

Safety  Appliances  on  Freight  Cars;  Time  Limit  Septem- 
ber 1. — The  regional  director  of  the  Eastern  region,  by 
Circular  500-92A767,  calls  the  attention  of  federal  managers 
to  the  laws  of  Congress,  the  orders  of  the  Interstate  Com- 
merce Commission  and  the  rules  of  the  Master  Car  Builders' 
.Association,  designed  to  insure  the  complete  equipment  of  all 
freight  cars  with  the  legal  safety  appliances  by  September 
1,  1919.  Foreign  as  well  as  owned  cars  should  be  equipped 
under  certain  regulations. 

Flexible  Staybolts. — Northwestern  Regional  Purchasing 
Committee  Bulletin  146  states  that  the  American  Locomotive 
Company  has  com]3leted  the  installation  of  equipment  neces- 
sary for  the  manufacture  of  flexible  staybolts  and  will  pre- 
pare to  furnish  them  upon  order. 

AVk'  Locomotives  Moved  Free. — The  regional  director, 
Eastern  Region,  by  circular  500-1-106-A783,  advises  that  no 
freight  charges  are  to  be  assessed  on  any  class  of  new  loco- 
motives moving  from  the  works  of  the  builders  to  the  pur- 
chasing roads,   whetlier  under  their  own  steam  or  dead. 

Locomotive  Fuel  Contracts. — Supplement  17  to  Northwest- 
ern Regional  Purchasing  Committee  Circular  o  contains  the 
following  clause  which  will  be  incorporated  in  all  contracts 
for  locomotive  fuel:  "In  the  event  the  railroad  is  released 
from  federal  control  before  the  expiration  of  this  contract,  it 
is  understood  that  the  corporate  owners  have  the  option  to  be 
exercised  at  their  pleasure,  of  being  substituted  for  the 
director  general  of  railroads,  as  to  the  benefits  and  obligations 
of  this  contract,  effective  upon  the  date  the  owners  assume 
control."  This  will  not  require  the  approval  of  the  corporate 
companies  at  this  time. 

Superheaters. — A.  T.  Hardin,  regional  director.  Eastern 
Region,  by  circular  500-1-97A728A  promulgates  for  the  in- 
formation of  federal  managers  the  order  of  the  director  of 
the  Division  of  Capital  Expenditures  relative  to  the  applica- 
tion of  superheaters  to  locomotives.  The  order  says:  "Con- 
sideration by  the  Mechanical  Section  of  the  Division  of 
Operation  develops  that  these  superheaters  will  not  pay  for 
the  cost  of  application,  irrespective  of  the  cost  of  the  mate- 
rial, if  the  engine  is  not  actually  in  service  by  October  1, 
1919.  It  is  of  course  expected  that  business  judgment  will 
be  exercised  in  installing  the  superheater  even  after  that 
date,  but  unless  the  corporations  are  willing  to  stand  the 
operating  charge  as  well  as  the  capital  charge  for  applying 
superheaters  after  October  1,  1919,  the  program  should  cease 
as  of  that  date." 

Capital  Expenditures  less  than  $1,000. — A.  T.  Hardin, 
regional  director.  Eastern  Region,  by  circular  2700-A776i 
quotes  a  letter  from  Washington  calling  attention  to  ap- 
parent violations  of  the  spirit  of  the  rule  which  allows  fed- 
eral managers  to  make  expenditures,  chargeable  to  capital, 
without  first  consulting  the  corporation,  provided  the  total 
expenditure  is  less  than  $1,000.  Corporations  have  made 
protests  that  many  items  coming  within  the  limit  are  really 
parts  of  a  general  program,  and  do  not  properly  stand  by 
themselves.     Ainong  such  items  are: 

(1)  Office  facilities — typewriters,  tabulating  machines, 
desks,  etc.,  spread  over  eight  or  ten  months.  (2)  Machine 
tools  evidently  part  of  a  general  improvement  of  shop  facili- 
ies  hut  split  up  into  single  purchases.  (3)  Expenditures  in- 
cident to  heavier  rail,  divided  up  into  monthly  charges,  giv- 
ing no  indication  of  the  .=cope  of  the  program.     (4)  Fencing, 
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divided  up  into  short  sections  *  *  *  (5)  Tie  plates 
and  rail  anehors,  divided  up  into  short  sections.  (6)  Re- 
building freight  cars  reported  under  the  heading  of  the  indi- 
vidual car  number.  Federal  managers  are  advised  to  refer 
such  matters,  where  possiljle,  to  the  corporate  officer,  to  avoid 
these  objections. 


REDUCING  EXHAUST  NOZZLES  TO  OVER- 
COME FRONT  END  AIR  LEAKS* 

BY  F.  P.  ROESCH 

Supervisor.  Fuel  Conservation  Section,  Northwestern  Region 

The  manager  of  the  Fuel  Conservation  Section,  United 
States  Railroad  Administration,  under  date  of  August  1, 
1918,  sent  out  Fuel  Conservation  Circular  No.  8.  addressed 
to  all  motive  power  officials  concerned  with  locomotive 
maintenance.  The  circular  called  particular  attention  to 
the  prevalence  of  air  leaks  around  the  outside  steam  pipes 
on  superheated  steam  locomotives  at  the  point  where  these 
pipes  enter  the  smoke  arch,  and  advised  how  these  leaks 
could  be  detected  by  means  of  an  ordinary  torch  test. 

While  in  some  instances  the  recommendations  embodied 
in  circular  No.  8  were  fully  complied  with,  in  other  cases 
it  was  found  that  proper  measures  were  not  used. 

The  usual  methods  pursued  in  taking  care  of  the  air 
leaks  around  these  steam  pipes  was  to  pack  the  opening 
between  the  pipe  and  gland  with  fibrous  asljestos  packing, 
either  rope  asbestos  or  plaster  being  used.  Tests  have  proved 
that  through  the  action  of  the  exhaust  this  packing  is  gradu- 
ally pulled  into  the  front  end,  eventually  leaving  a  combined 
opening  around  the  two  steam  pipes  in  the  average  con- 
struction, equal  to  an  orifice  8>^  in.  in  diameter. 

These  air  leaks,  of  course,  do  not  occur  suddenly,  conse- 
quently the  effect  on  the  draft  is  gradual,  and  this  in  turn 
gradually  reduces  the  steaming  qualities  of  the  locomotive. 
It  is  because  locomotives  gradually  fail  for  steam  that  nozzle 
bushing  is  eventually  resorted  to,  as  did  the  steam  failures 
occur  suddenly  the  cause  would  be  investigated  and  corrected. 

In  order  to  determine  the  e.xact  effect  of  reducing  nozzles 
and  disarranging  front  end  apparatus  to  overcome  the  effects 
of  these  leaks  and  to  improve  the  gradually  failing  steaming 
qualities  of  the  locomotive,  the  Fuel  Conservation  Section 
authorized  a  series  of  tests  to  be  conducted  to  see  what  the 
losses   amounted  to  in   increased   fuel   consumption. 

In  conducting  these  tests  no  particular  locomotive  was 
selected,  the  locomotive  test  being  one  in  regular  chain  gang 
freight  service  and  assumed  by  all  concerned  to  be  in  good 
condition.  Draft  gages  were  used  in  front  and  behind  the 
diaphragm,  in  the  firebox  and  in  the  ash  pan.  In  addition 
to  the  draft  readings,  pyrometer  readings  were  also  taken  at 
stated  intervals  as  well  as  cylinder  indicator  cards  at  va- 
rious speeds  and  cut  off.  A  dynamometer  car  was  employed 
in  order  to  register  the  draw  bar  pull  under  varying  condi- 
tions so  that  the  results  oljtained  would  not  be  based  on  the 
tonnage  alone,  but  equated  on  the  train  resistance.  The 
tender  was  cut  off,  drained  and  weighed  prior  to  taking  coal 
on  each  trip.  Only  the  coal  consumed  in  actually  pulling 
the  train  was  taken  into  consideration,  all  coal  used  on  sid- 
ings and  at  other  stops  being  used  from  a  separate  source. 

The  locomotive  tested  was  of  the  light  Mikado  type  and 
superheated,  having  cylinders  26  by  .30  inches,  63-inch  driv- 
ing wheels,  200  pounds  steam  pressure,  with  a  calculated 
tractive  effort  of  54,720  lb.  The  tests  were  conducted 
over  a  double  track  freight  division.  91  miles  long,  having 
a  maximum  grade  of  .67  per  cent,  the  same  engine  crew 
being  used  throughout  all  tests. 

The  first  trip  was  made  with  the  locomotive  as  found. 
On  the  completion  of  this  trip,  the  openings   around   the 

•Abctiact  of  a  paner  read  at  the  convention  of  the  International  Railway 
Fuel  Association,  held  at  Chicago.  May  19-22.   1919. 


Steam  pipes  were  packed  with  rope  asbestos,  and  it  was  fountl 
that  the  average  draft  in  the  front  end  was  raised  two  inches, 
as  shown  by  the  draft  gauge.  As  this  now  gave  a  vacuum 
in  the  front  end  greater  than  necessary  to  produce  the  de- 
sired vacuum  in  the  firebox,  it  was  decided  to  open  tlie  nozzle 
a  sufficient  amount  to  reduce  this. 

On  the  first  trip  it  w^as  found  that  the  draft  gauge  in  front 
of  the  diaphragm  registered  practically  double  the  height  of 
the  column  of  water  as  registered  by  the  draft  gauge  behind 
the  diaphragm,  indicating  that  the  draft  plate  was  so  adjusted 
as  to  offer  quite  an  obstruction  to  the  flow  of  gases  from  the 
firebox  to  the  atmosphere.  It  was,  therefore,  decided  to 
raise  this  plate  in  order  to  better  equalize  the  draft. 

On  the  next  trip  the  openings  around  the  steam  pipes  were 
again  packed  with  asbestos  and  front  end  cement,  as  in- 
spection on  arrival  showed  that  the  greater  part  of  the  pack- 
ing applied  on  the  previous  trip  had  pulled  out.  The  nozzle 
was  enlarged  %  inch  in  diameter  and  the  draft  plate  raised 
as  noted  in  the  preceding  paragraph.  On  this  trip  the  loco- 
motive showed  a  marked  decrease  in  the  consumption  of 
coal  per  1,000  G.  T.  M.  equated  on  the  draw  bar  pull  as 
registered  by  the  dynamometer  car.  It  also  showed  a  de- 
crease in  cylinder  back  pressure  at  the  same  speed  and  cut 
off,  due,  of  course,  to  the  enlarging  of  the  nozzle. 

As  the  front  end  vacuum  was  still  greater  than  necessary, 
it  was  decided  to  further  increase  the  diameter  of  the  nozzle 
on  the  following  trip. 

On  the  next  trip  the  nozzle  was  enlarged  ^  inch  more 
in  diameter,  or  a  total  of  ,'4  inch  above  the  size  originally 
carried.  The  draft  sheet  was  left  as  adjusted  on  the  )ire- 
vious  trip.  Finding,  however,  that  the  packing  around  tlie 
steam  pipes  had  again  partially  pulled  out,  it  was  decided 
to  seal  these  openings  by  means  of  plates  made  of  No.  10 
gauge  steel,  slightly  corrugated,  the  outer  circumference  of 
these  plates  Ijeing  welded  to  the  smoke  arch  on  the  inside  of 
the  arch  and  the  inner  circumference  of  the  plates  welded  to 
the  steam  pipes.  An  electric  welder  was  used,  thereby  pcr- 
manentlv  scaling  these  openings.  On  this  trip,  while  the 
locomotive  did  not  show  any  decrease  in  fuel  consumption 
per  1,000  G.  T.  M.  over  the  previous  trip,  it  did  show  an 
increase  in  locomotive  efficiency,  due  to  the  further  increase 
in  the  size  of  the  exhaust  nozzle,  and  as  a  point  had  now 
been  reached  where  the  fuel  consumption  and  locomotive  effi- 
ciency practically  balanced,  and  it  having  been  decided  that 
anv  further  increase  in  the  size  of  the  exhaust  nozzle  would 
affect  the  steaming  of  the  locomotive  to  such  an  extent  as  to 
increase  the  coal  con.sumption,  the  tests  were  concluded. 

The  final  results  can  be  briefly  summarized  in  the  follow- 
ing statement :.  Opening  the  nozzle  ,'4  inch  or  4.5  per  cent 
of  the  diameter,  giving  an  increase  of  9..?  per  cent  in  area, 
resulted  in  a  decrease  in  fuel  consumption  of  14.3  to  21.17 
per  cent,  the  comparisons  as  shown  for  the  different  trips 
wherein  the  larger  nozzle  was  used  being  14.3,  17.2,  18.2 
and  21.17  per  cent,  the  difference  being  due  to  variations  in 
the  quality  of  coal,  weather  conditions,  etc.  The  efficiency 
of  the  locomotive  was  increased  from  8.1  to  16.5  per  cent 
based  on  the  averages  at  various  speeds  and  cut  off,  as  shown 
by  indicator  cards  and  dynamometer  records.  Ihe  locomo- 
tive steamed  equally  as  well  with  the  larger  nozzle  as  with 
the  one  originally  used.  The  raising  of  the  diaphragm 
resulted  in  a  lietter  distribution  of  the  draft  over  the  fire, 
and  decreased  the  fuel  consumption  about  3  per  cent. 

On  the  whole,  the  tests  l^rought  out  forcibly  the  necessity 
of  maintaining  nozzles  with  the  largest  possible  diameter 
consistent  with  good  steaming;  of  maintaining  air  tieht  front 
ends  in  order  that  the  large  nozzle  can  be  successfully  used, 
and  of  so  adjusting  the  draft  plate  as  to  maintain  an  even 
distribution  of  draft  over  the  entire  grate  surface,  as  well 
as  to  carry  it  at  such  a  height  as  to  provide  ample  area  for 
the  free  flow  of  gases  from  the  firebox  to  the  stack. 
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The   U.  S.  R.  A.  Standard  Light  Mountain  Type  Locoinotn' 


Standard  Light  Mountain  Type 

Last   of   the   Administration    Designs    to   be    Built; 
Total  Weight  327,000  lb.;  Tractive  Effort  53,900  lb. 


THE  first  of  the  Railroad  .'Vdministration  standard  light 
Mountain  type  locomotives  has  recently  been  turned 
out  at  the  Richmond  works  of  the  American  Locomo- 
'{ve  Company  and  assigned  for  service  on  the  New  York, 
jvfgW  Haven  &  Hartford.  This  is  the  last  of  the  standard 
desiBi^  prepared  by  the  Railroad  Administration  from  which 


Grade     {Per  Cent). 
.7     .8    .9      1.0    I.I     I.Z    i.i 
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'■      .6      .7     .3     .9      1.0     U      12     13     f1     IS     16     1.7     Iff     19     20 
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Cjpyright  by  H.  S.   Vinctnl 

Standard    Light    Mountain    Type    Tonnage    Rating    Ciiart 

locomotives  have  been  built  and  locomotives  of  each  of  the 
twelve  standards  are,  therefore,  now  in  service. 

These  locomotives  were  designed  on  the  basis  of  rail  loads 
of  55,000  lb.  on  each  driving  axle.  The  actual  weight  in 
working  order  is  327,000  lb.,  of  which  224,500  lb.  is  on  the 
drivers.     The  engines  produce  a  tractive  effort  of  53,900  lb., 


with  a  factor  of  adhesion  of  4.2.  In  the  table  is  presented 
a  comparison  of  some  of  the  more  important  dimensions  and 
ratios  of  the  standard  light  Mountain  type  with  other  mod- 
erate size  locomotives  of  this  type  designed  to  meet  condi- 
tions which  would  not  permit  of  the  use  of  maximum  axle 
loads.  With  the  exception  of  the  Canadian  Pacific  locomo- 
tive few  Mountain  type  locomotives  designed  for  passenger 
service  have  been  built  with  piston  strokes  greater  than  28  in. 
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Ciearance    Diagram    for  tiie    Llgiit  4-8-2  Type 

Comparison    of    the    Principal    Dimensions    of    Light    Mountain    Type 
Locomotives 

Road 
Year  built  . . 
Tractive   effoit,    lb 


1919 

. , 53.900 

Tptal   weight,    lb 327,000 


U.S.R.-A.  Cent,  of  Ga.  C.R.I.  &  P.  Can.  Pac. 


Weight  on  drivers,  lb. 

Diameter  ot   driveis.   in. 

Cylinders,   dia.    and   stroke,    in. 

Boiler    pressure,    lb 

Heating   surface,    total,   sq.    ft.. 
Superheating  surface,    sq.    ft... 

Grate   area.    s^\.    ft 

Tractive  effort    X    dia.  drivers 

equivalent    heating    surface.. 
Equivalent     beating     surface 

_  grate    area     

firebox       heating       surface 

equivalent    heating    surface.. 


22J.; 


,J00 

69 

27  x30 

200 

4,121 

966 

70.3 

667.7 

79.2 

6.2 


1919 

47,800 

316,000 

209,500 

69 

27  X  28 

190 

3,649 

961 

66.8 

648.0 


1913 

50,000 

333,000 

224,000 

69 

28  x2S 

185 

4,117 

944 

62.7 

623.5 

88.2 


1915 

42.900 

286,000 

192.000 

70 

23.5x32 

200 

3,667 

760 

59.6 

62S.O 

807 


It  will  be  seen  that  the  light  Mountain  type  has  cylinders  of 
.iO  in.  stroke,  which  is  also  the  case  with  the  standard  heavy 
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Mountain  t}'pe  locomotive.  Except  for  its  greater  tractive 
effort,  partly  due  to  the  increased  cylinder  stroke  and  partly 
to  the  greater  boiler  pressure,  the  standard  light  Mountain 
type  compares  closely  with  the  Chicago,  Rock  Island  &  Pa- 
cific Mountain  tyiie  built   in   1913.     The  heating  surfaces 


Half  End    Elevations  of  the  Standard  10,000-Gal.  Tender  Tank 

comjiare  closely,  although  the  standard  locomotive  has  a  con- 
siderably larger  grate  than  the  earlier  built  locomotive. 

In  design  the  light  Mountain  type  locomotive  is  essentially 
the  same  as  the  other  standard  types,  following  closeh'  the 
lines  of  the  heavy  Mountain  and  the  two  Pacific  types. 

The  boiler  is  of  tlie  conical  wagon  top  type,  with  the  dom; 


type  .1  superheater.  The  same  number  of  tubes  and  flues 
are  also  used  in  the  Ijoiler  of  the  heavy  Pacific  type  locomo- 
tive, the  length  of  which,  however,  is  19  ft.,  with  a  38-in. 
combustion  chamljer.  The  size  of  firebox  at  the  mudring  is 
the  same  for  both  boilers.  The  boiler  of  the  light  Mountain 
type  is  fitted  with  a  Shoemaker  power  operated  firedoor. 

The  frames  are  similar  in  design  to  those  of  other  single 
unit  standard  types.  The  width  is  six  inches  and  the  top  rail 
has  a  maximum  depth  of  T/i  in.  over  the  pedestals,  with  a 
minimum  of  six  inches  between  the  pedestals.  The  lower 
rail  has  maximum  and  minimum  depths  of  4-}4  in.  and  4J4 
in.,  respectively.  The  cylinders  are  carried  on  a  single  front 
rail  of  slab  section,  cast  integral  with  the  main  frame.  This 
rail  tapers  under  the  cylinder  fit  from  a  depth  of  10;\s  in-  I't 
the  rear  to  a  depth  of  9  5^  in.  at  the  front,  the  width  being 
6  in.  under  the  cylinders  and  to  a  point  JO  in.  back  from 
the  front  end  of  the  casting.  Unit  steel  cradle  castings  are 
spliced  to  the  rear  of  the  main  frames,  the  joint  being  of  the 
same  type  used  on  all  of  the  other  designs  which  are  fitted 
witli  trailer  frames. 

The  cylinders,  pistons  and  valves  are  similar  in  details  to 
tliose  on  practically  all  of  the  other  locomotives,  the  valves 
l^eing  of  the  piston  type  and  14  in.  in  diameter.  The  front 
and  back  cylinder  heads  are  interchangeable  between  this  lo- 
comotive and  others  having  cylinders  27  in,  in  diameter,  in- 
cluding the  heavy  Mikado,  the  light  Santa  Fe  and  the  heavy 
Pacific  types.  The  cylinder  and  valve  chamber  bushings, 
valve  bull  rings  and  packing  rings,  piston  bull  ring  and  pack- 
ing rings  and  crosshead  shoes  are  all  of  Hunt-Spiller  gun 
iron. 

The  main  and  side  rods  differ  in  no  essential  from  those 
on  any  of  the  other  locomotives.  The  side  rods  are  of  slab 
section,  this  being  the  rule  the  only  exceptions  to  which  are 


The    Railroad    Administration   Standard    10.000-Gal.   Tender  Tank 


set  on  the  third  course.  The  firebox  includes  a  combustion  in  the  case  of  the  two  Pacific  type  locomotives,  which  have 
chamber  extending  forward  60  in.  from  the  throat  sheet,  I-section  side  rods.  There  is  a  considerable  degree  of  inter- 
leaving for  the  tubes  a  length  of  20  ft.  6  in.  There  are  216,  changeability  in  the  side  and  main  rod  bearings  between  the 
2'4-in.  tubes  and  40,  Syi-in.  flues  for  the  elements  of  the  various  classes  of  standard  locomotives.     The  back  end  main 
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rod   brasses   of  the  light   Mountain  type   interchange  with  ilikudo,  lieav>-  Pacific  and  light  Santa  Fe  types  are  inter- 

those  of  the  heav\-  Mikado,  light  Santa  Fe  and  heav>'  Pa-  changealde,                                         ,        ,    ,                              . 

cific  types   while  the  front  cnd'main  rod  brasses  interchange  The  tenders  have  Commonwealth  unit  frame  castings  and 

with  both  Mikado  type  locomotives,  the  eight-wheel  switcher,  are  carried  on  Commonwealth  equalized  four-wheel  trucks. 
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the  light  Santa  Fe  and  both  Pacific  types.  Similar,  although 
not  exactly  the  same  interchangeability  applies  to  the  side 
rod  bearings. 

Driving  boxes  and  axles  are  also  of  interchangeable  de- 


ll^.S'i'jubti    tO.S^'Hvti 


Half  Sections  and  Tube  Sheet  Layout  of  the  Light  iVlountain 
Type    Boiler 

sign  to  a  ven.-  considerable  degree.    The  journal  sizes  on  the 
front,   intermediate   and   liack   pairs   of  drivers   of  the  light 


The  tank  has  a  capacity  of  10,000  gallons,  carries  16  tons 
of  coal  and  is  fitted  with  the  Locomotive  Stoker  Company's 
coal  pusher.  The  tanks  are  built  up  of  ,'4-in.  and  5/16-in. 
plate  with  2^-in.  by  2j4-in.  by  3'^-in.  angles  at  the  corners, 
for  the  attachment  of  the  splash  plates  and  for  the  crossties. 
Two  T-irons  of  4-in.  by  3-in.  by  Ji-in.  section  are  used  as 
horizontal  stiffeners  on  each  side  of  the  water  space  and  to 
these  the  ends  of  the  crossties  are  attached.  The  cistern 
opening  has  a  length  of  96  in.  across  the  tank  and  a  width 
of   18   in. 

The  clearance  diagram  and  wheel  loading  diagrams  which 
are  included  were  prepared  l)y  F.  P.  Pfahler,  chief  mechani- 
cal engineer  of  the  Division  of  Operation,  of  the  Railroad 
Administration.  Actual  weights  are  shown  on  the  wheel 
loading  diagram.  The  tonnage  rating  diagram  was  prepared 
and  is  copyrighted  by  H.  S.  Vincent.  The  curves  of  hauling 
capacity  are  constructed  for  a  car  resistance  of  four  pounds 
per  ton.  The  chart  may  be  used  for  any  other  car  resistance 
or  for  any  comljination  of  resistances  by  converting  them  into 
terms  of  grade. 

1   lb.    car    rcsist.-ipce  ==  .05  per  cent  prade 

1   dcR.  curve  iincuini)ensatcd  =  .04  per  cent  grade 

For  example,  find  the  tonnage  which  can  be  hauled  in 
passenger  seri'ice  on  0.5  per  cent  grade  combined  with  a 
five  degree  uncompensated  curve  at  40  m.  p.  h.  The  resis- 
tance of  passenger  coaches  at  40  m.  p.  h.  is  6.65  lb.  per  ton.* 
The  ecjuivalent  grade  is  then: 

0.5   +    15   X   .04)   +   (2.65   X   .05)   =  0.8325  per  cent 

At  the   intersection  of  the  ordinate  for  0.8325   per  cent 


zs^g- 

Boiler   for   the    Standard    Light    IVlountain    Type    Locomotive 


Mountain  type  are  10  in.  in  diameter  by  13  in.  in  length. 
AVith  the  exception  of  the  main  journals,  those  of  the  light 
Pacific,  both  INIikado  tyjies  and  both  Santa  Fe  types  have 
the  same  size  and  Ijoth  axles  and  driving  lio.xes  interchange. 
The  main  journals  of  the  light  and  heavy  Mountain,  heavy 


grade  with  the  drawbar  pull  curve  for  40  m.  p.  h.,  we  find 
800  tons  as  the  capacity  of  the  locomotive. 

A  list  of  the  specialties  on  all  of  the  standard  locomotives 

"Sec    the    Railway   Mechanical   Engineer   for    November,    1918.    page    607, 
for  a  tabic  of  passenger  cars  resistances  for  use  witll  these  charts. 
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■was  published  in  the  March  issue  of  the  Railway  Mechanic 
■cat  Engineer,  p.  137.  The  principal  dimensions  and  data 
for  the  light  Mountain  type  locomotive  are  as  follows: 

General   Dale 

Gage    4  ft.   SVi   in. 

Service     Passenger 

Fuel    Bit.    coal 

Tractive    efforl     53,900  lb. 

Weight  in    working  order 327,000  lb. 

Weight    on    drivers 224,500  lb. 

Weight    on    leading    truck 49,500  lb. 

Weight    on    'railing   truck 53,000  lb. 

Weight  of  engine  and  tender  in  working  order 519,000  lb. 

Wheel    base,    driving 18  ft.   3  in. 

Wheel    base,    total 40  ft.  0  in. 

Wheel  base,  engine  and  tender 75  ft.  81^  in. 

Ka  t  ios 

Weight  en  drivers    -?-    tractive  effort 4.2 

Total    weight    -^    tractive    effort 6.1 

Tractive  effort   X  diani.  drivers  —   equivalent  heating  surfcicc" 667.7 

Equivalent  heating  surface"    -=-    grate  area 79.2 

Firebox   heating  surface   -^   equivalent   heating-  surface,"    per  cent 6.2 

Weight  on   drivers    -^    equivalent   heating  surface* 40.3 

Total    weight    ~    equivalent    heating  surface* 58.7 

Volume    both    cylinders 19.9    cu.    ft. 

Equivalent   heating  surface*    -^    vol,   cylinders 279.9 

■Grate    area     -^    vol.    cylinders 3.5 

Cylinders 

Kind      Simple 

Diameter  and   stroke 27    in.   by    30  in. 

Kind     Piston 

Diameter 14    m. 

Greatest    travel 7  in. 

Steam     1^  in. 

Exhaust    clearance     A  'n. 

Lead     li   in- 


Flues,    number    and   outside    diameter 40 — S'/i   in. 

lubes    ai;d    Hues,    length 20    ft.  6  in. 

Heating    surface,    tubes 2,597  sq.   ft. 

Heating  surface,    ilues 1,176  sq.   ft. 

Heating  surface,   firebox,   including  arch   tubes 348  sq.   ft. 

Heating  surface,   total 4,121   sq.   ft. 

Superheater  heating  surface 966  sq.   ft. 

Eqjivalcr.t    heating    surface' 5,570  sq.  ft. 

Grate  area    703  sq.  ft. 

Tender 

Tank    Water  bottom 

Frame     Cast    steel 

Weight     192,000  lb. 

Wheels,    diameter    33  in. 

[ournals,    diameter  and  length 6   in.    by    11   in. 

Water   capacity 10,000  gal. 

Coal   capacity    16  tons 

total    exaporative   heating   surface    -)-    1.5 


■Equivalent    heating   surface 
limes  the  superheating  surface. 


STORAGE  OF  COAL  BY  RAILROADS 
DURING   1918* 

BY  H.  H.  STOEK 
Professor  of  Miaini  Engioetring.   University  of  Illinois 

About  two  years  ago  the  writer  sent  out  a  questionnaire 
to  several  hundred  parties  storing  coal  in  quantities  varying 
from  a  few  tons  stored  in  the  ordinary  house-cellar  to  hun- 
dreds of  thousands  of  tons  as  stored  on  the  docks  along  the 
Great  Lakes  and  by  some  of  the  large  industrial  concerns. 
The  replies  to  this  questionnaire  were  studied  and  a  tentative 
set  of  conclusions  drawn  up,  and  sent  to  the  parties  who  had 


—34- — ^ 
The   Frame  of  the  U.   S.   R.   A.  Standard    Light  4-6-2  Type     Locomotive 


Wheels 


iJriving 

Driving 

Driving 

Engine 

iingine 

Trailing 

Ti  ailing 


diameter  over  tires 

journals,  main,  diameter  and  length 12  i 

joui  nals,  others,  diameter  and  length 10  i 

liuck  wheels,  diameter 

truck,    journals 6!'2 


Slyle 

Workin 

Outside 

Tubes, 

I'lreboXj 

Firebox 

Firebo.K, 


...69 
by  13 
by  13 
. . .33  in. 
by    12  in, 

truck  wheels,  di.imeter 43  in 

truck,  journals 9  in.  by   14  in, 

Boiler 

Con.  wag.   lop 

g  pressure   2O0  lb.  per  sq.  in. 

diameter  of  first  ring 78  in. 

number   and   outside   diameter 216 — 2».i    in. 

,  length  and  width 1201^  in.  by  84'/i  in. 

plates,  thickness Tube  and  throat,    y^   in.;  others,    H   in. 

water  space Front,  6  in.;   others,  5   in. 


an.s\vt.rcd  the  original  quoslionnarie,  with  the  request  that 
they  be  thoroughly  criticized.  As  a  result  of  these  criticisms, 
a  revised  set  of  conclusions  was  drawn  up  and  published  in 
Circular  6  of  the  Engineering  Experiment  Station  of  the 
University  of  Illinois. 

Realizing  that  during  the  period  of  the  war  the  conditions 
under  which  coal  was  stored  were  unusual,  because  of  the 
pooling  of  coal  and  because  the  coal  furnished  was  dirtier 

"Abstract  of  a  paper  presented  at  the  convention  of  the  International 
Kaiiway  Fuel  Association  at  Chicago,  May   19-22,  1919. 
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and  les.s  carefully  sized  than  under  normal  conditions,  an- 
other cjuestionnaire  was  sent  out  during  the  fall  of  191S  to 
practically  the  same  list  of  persons  as  the  previous  one, 
asking  for  the  e.xperiences  of  those  who  had  stored  coal  dur- 
ing the  year  1918  and  for  a  criticism  of  the  conclusions 
published  in  Circular  6.  A  similar  questionnaire  was  sent 
to  a  large  number  of  power  plants  in  the  state  of  Illinois, 
and  a  large  number  of  tires  in  coal  piles  were  studied  dur- 
ing the  summer  and  fall  of  1916.  In  these  several  studies, 
railroad  storage  was  only  one  of  the  problems  included  and 
furthermore,  the  study  had  particular  reference  to  Illinois 
and  Jliddle  West  coals. 

On  JIarch  11  a  conference  was  held  in  Chicago,  at 
which  the  general  subject  of  railroad  storage  was  discussed 
and  the  general  conclusions  in  Circular  6  were  endorsed. 
Each  one  was  asked  to  furnish  the  writer  his  own  conclusions 
upon  railroad  storage  and  copies  of  all  instructions  issued 
by  railroads  in  his  territory  to  be  studied  and  summarized 
by  a  sub-committee  consisting  of  Messrs.  McAuliffe,  Roesch, 
Collett,  Hard}'  and  the  writer,  at  a  meeting  held  in  Urbana, 
March  25.  .At  that  meeting  certain  general  conclusions 
were  drawn  up  as  representing  what  in  the  opinion  of  the 
committee  represents  safe  practice  at  the  present  time  and 
these  preliminary  conclusions  were  issued  liy  ilr.  ilcAu- 
liffe  in  a  circular  addressed  to  the  railroads  of  the  countr}' 
as  a  guide  to  them  in  storing  coal  during  1919. 

ir/:y  Should  Railroads  Store  Coal:' — The  insurance  fea- 
ture of  coal  storage  is  so  self-evident  as  not  to  need  dis- 
cussion, and  the  equalization  of  equipment  throughout  the 
year  has  been  fully  discussed  in  the  reports  of  the  several 
coal  storage  committees.  (See  also  Railway  Administration 
circular.) 

Coal  stored  in  summer  costs  less  to  transport  than  would 
the  same  amount  hauled  during  the  winter.  By  relieving 
the  roads  of  transportation  cost,  general  traffic  is  helped. 

Other  reasons  for  storing  coal  by  the  producer  or  by  the 
consumer  need  not  be  considered  here,  as  the  railroad  is  a 
transporting  agent  only. 

The  railroads  are  also  interested  in  the  storage  of  coal, 
because  they  are  the  largest  users  of  it,  using  more  than  25 
per  cent  of  the  total  output  for  their  own  uses,  and  since 
the  transportation  of  the  coal  output  forms  about  o4  per 
cent  of  the  freight  carried  by  the  railroads  of  the  United 
States,  the  railroads  should,  therefore,  not  only  protect  their 
own  interests  by  storing  coal,  but  should  encourage  both  the 
mine  operators  and  consumers  to  store  coal  so  as  to  help 
stabilize  the  coal  industry  in  order  that  it  can  be  conducted 
more  nearly  up  to  its  full  time  efficiency  and  thus  decrease 
the  present  excessive  but  absolutely  necessary  overhead 
charge  due  to  the  fact  that  the  miners  of  the  country  work 
only  about  200  da\s  per  year. 

Suggestions  Regarding  Storage  of  Coal  by  Railroads. — 
The  replies  to  the  questionnaire  sent  cut  in  1918  asking 
for  experiences  in  storing  coal  during  1918  and  for  a 
criticism  of  the  conclusions  published  in  Circular  6,  show- 
that  the  experience  of  the  past  year  has  confirmed  these 
conclusions*   in  veri'  great  part. 

Summarizing  these  suggestions: 

Each  railroad  should  study  its  own  storage  problem  in 
great  detail.  Get  ready  to  store  before  it  is  time  to  begin 
actual  storing  by  outlining  a  definite  policy  far  enough  in 
advance  so  that  every  one  who  will  have  to  do  with  the 
storing  can  receive  definite  instructions,  not  merely  sug- 
gestions. Then  when  storing  begins,  see  that  the  instruc- 
tions are  carried  out  to  the  letter.  Many  failures  have  been 
due  not  to  faulty  instructions  from  the  head  office  but  to 
the  fact  that  they  have  not  been  followed. 

•The  conclusion?  included  detailed  instructions  regarding  the  storage  of 
coal  as  regards  location  of  piles,  season  when  coal  should  be  stored,  kinds 
and  sizes  which  may  safely  be  stored,  methods  of  piling,  ventilation  and 
precautions  to  be  taken  to  avoid  spontaneous  combustion. 


When  it  is  time  to  store,  prepare  a  place  carefully.  Do 
not  wait  until  the  coal  to  be  stored  is  on  the  track  and  then 
dumji  it  anywhere  to  get  it  out  of  the  cars.  Specify  the 
kind  of  coal  that  is  to  be  stored  and  see  that  the  specifica- 
tions are  carried  out  b\-  having  an  inspector  at  each  storage 
pile  who  is  competent,  not  only  to  inspect  the  coal  furnished 
and  reject  it  if  not  according  to  specifications,  but  who  has 
authority  to  see  that  the  storage  instructions  are  carried 
out  to  the  letter. 

Prepare  definite  instructions  as  to  the  sizes  of  piles  for 
different  coals  and  for  the  different  kinds  of  storage  appli- 
ances that  may  be  available. 

Watch  the  stored  coal  carefully  for  any  evidence  of 
heating  and  if  the  temperature  rises  sufficiently,  begin  to 
move  it  in  time.  See  that  adequate  machinerj-  for  handling 
the  coal  is  available  and  always  in  condition  to  be  used. 
Do  not  store  coal  unless  you  are  prepared  to  do  it  properly 
and  to  watch  it  thoroughly  after  it  has  been  stored. 

Attention  to  these  details  will  very  largely  prevent  heating 
of  coal  or  if  heating  occurs  will  prevent  loss  from  fires. 

It  should  be  understood  that  each  coal  storage  is  a  dis- 
tinct proposition  and  while  it  is  believed  that  the  sug- 
gestions in  this  paper  will  be  helpful  to  any  one  wishing 
to  store  coal,  they  are  suggestions  and  guides  only.  They 
are  not  absolute  facts  and  subsequent  experience  may  show 
changes  to  be  advisable. 

Effect  of  Storage  Upon  the  Properties  of  Coal. — The 
heating  value  of  coal  as  expressed  in  B.  t.  u.  has  been 
shewn  by  experiments  of  the  United  States  Bureau  of 
Mines  and  by  Professor  S.  W.  Parr  of  the  University  of 
Illinois,  to  be  very  little  decreased  by  storage.  It  must  be 
admitted,  however,  that  the  opinion  is  ver}-  wide-spread 
tliat  storage  coal  burns  less  freely  than  fresh  coal.  This 
opinion  is  by  no  means  universal  amongst  railroad  men, 
for  it  is  distinctly  stated  by  some  that  the  storage  coal  bums 
better  than  the  fresh  coal. 

Experiments  at  the  University  of  Illinois  have  indicated 
that  coal  that  has  been  in  storage  can  be  burned  as  readily 
as  fresh  coal  if  a  thinner  bed  is  kept  on  the  grate  and  the 
draft  properly  regulated.  This,  of  course,  applies  particu- 
larly to  stationar)^  plants. 

Insurance  Adjustments. — An  attempt  has  been  made  to 
obtain  information  regarding  the  adjustment  of  insurance 
in  connection  with  the  storage  of  coal  but  very  incomplete 
information  had  been  received  at  the  time  of  writing.  It 
is  suggested  that  this  subject  is  worthy  of  much  more 
careful  and  extended  study,  possibly  by  a  subcommittee  of 
the   Fuel   Association. 

STORAGE    SYSTEMS 

Choice  of  a  Storage  System. — In  the  choice  of  a  storage 
s\stem,  the  follow-ing  points  should  be  considered: 

(1)  The  location,  size,  and  topography  of  the  available 
storage  ground. 

(2)  The  capacity  of  the  desired  installation,  that  is, 
the  amount  of  coal  which  it  is  desired  to  load  and  unload 
in  a  given  time. 

(3)  The  cost  of  the  plant. 

(4)  The  cost  of  maintenance. 

(5)  The  cost  of  operation. 

(6)  The  amount  of  breakage  to  be  permitted  in  hand- 
ling   the    coal. 

(7)  The  way  in  which  the  coal  is  received,  in  open  or 
box  cars,   or  in  boats. 

(8)  The  length  of  time  the  coal  must  be  kept  in  storage. 

(9)  Climate:  A  dry  climate  with  cold  nights  such  as 
is  found  in  Colorado,  for  instance,  may  give  different  con- 
ditions than  will  be  found  in  Illinois,  where  there  is  a 
great  deal  of  moisture  in  the  air  and  the  summer  nights 
are    almost    as    hot    as    the    days. 

The  requirements   of  an  ideal   plant   are: 
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( 1 )  Adequate  ground  area,  so  that  different  kinds  of 
coal  may  be  stored  separately  if  necessary. 

(2)  Adequate  facilities  for  rapidly  and  economically 
transferring  coal  from  cars  or  from  boats  into  the  storage 
piles. 

(3)  Adequate  facilities  for  rapidly  and  economically 
reclaiming  the  coal  and  for  rapidly  moving  any 
part   of    the    pile   which    shows   evidences    of    taking    fire. 

(4)  Adequate  track  facilities,  with  gravity  facilities, 
if  po-ssible,   for  handling  cars. 


(5)  Means  for  preventing  undue  breakage  in  handling. 

(6)  Adequate   available   water   supply. 

(7)  Low  cost  of  installation,  maintenance,  and  opera- 
tion per  ton  of  capacity.  A  storage  plant  is  in  operation 
very  irregularly  and  costs  are  likely  to  be  correspondingly 
higher  because  of  the  heavy  fixed  charges. 

(The  paper  gave  detailed  analyses  of  the  advantages  and 
disadvantages  of  methods  of  storage  particularly  applicable 
to  railroad  conditions.  Replies  to  questionnaires  summar- 
izing current  practice  and  opinion  were  also  included.) 


Limit  Of  Wear  For  Steel  Wheels 

Tests   Show   Flanges   of  Wheels   Worn    Below   the 
Present  Condemning  Limit  Have  Adequate  Strength 


A   TEST  was  recently  conducted  by  the  testing  depart- 
ment of  one  of  the  large  railroads  to  determine  by 
comparison  with  worn  cast  iron  wheels  whether  or 
not  rolled  steel  wheels,  worn  J4  in-  below  the  present  scrap 
wearing  limit,  can  be  used  with  safety.     To  make  this  test 


DROP  TESTS 

'I  he  JM.  C.  B.  drop  test  machine  at  the  wheel  foundry  was 
used  for  the  tests.  The  wheels  were  supported  in  a  way 
that  caused  the  entire  thrust  to  be  taken  by  the  flange.  The 
three  steel  blocks  on  which  the  flange  rested  were  rounded 
off  so  as  to  eliminate  any  cutting  action  against  the  flange, 
and  to  confine  the  supported  area  to  the  vertical  surface 
above  the  fillet.  These  blocks  were  supported  on  three  5-in. 
anvil  blocks,  which  are  the  standard  equipment  of  the 
machine.     An  iron  band  surrounding  the  wheel  and  blocks 


-Cross    Section 


four  rolled  steel  wheels  were  selected  from  a  lot  of  scrap 
wheels.  The  wheels  had  been  in  service  under  locomotive 
tenders  and  had  treads  worn  from  2}i  in.  to  2J/2  in.  below 
the  new  diameter,  about  J/[  in.  above  the  limit  marks.  They 
were  rolled  in  1917  from  three  different  heats. 

The  treads  of  wheels  numbered  I  and  4  were  turned  to  a 
thickness  of  1  in.  or  to  the  present  scrap  wearing  limit.  All 
flanges  were  turned  to  the  minimum  allowable  thickness  of 
15/16  in.  and  with  vertical  surfaces  and  sharp  fillets  similar 
to  the  worn  condition  developed  in  service.  Cross  sections 
of  the  treads  and  flanges  are  shown  in  Fig.  1  and  Fig.  2. 

In  order  to  make  a  comparison  with  worn  cast  iron  wheels, 
three  wheels  were  selected  for  test  from  among  the  scrap 
wheels  at  a  large  wheel  foundry.  These  wheels  were  cast 
at  three  different  foundries  the  weight  and  dimensions  be- 
ing as  follows: 


Wheel     numlicr     , 

Date    cast     

Stenciled  ucigljt 
Flange  thickness 
Tieafl    diameter     . 


44  107  2.328  158.891 

Mav  27-l''i  Sept.  16-07  Aug.  14-14 

•40  11).  700  ;b.  625  1b. 

^i  in.  1  in.  1  in. 

321iiin.  32>i  in.  32Ii  in. 


Fig.   2— Cross   Section    and    Contour  of   Wheels  Turned    'j 
Present  Scrap  Wearing   Limit 

was  used  to  prevent  the  blocks  moving  out  of  place.  The 
tiip  weighs  200  lb.  and  has  a  flat,  round  face,  8  in.  in 
diameter. 

following 

Blows 

from 

20  ft. 

5" 

15 
30 
9t 


Typical  fractures  developed  under  the  drop  test  are  shown 
1  Fig.  3  and  Fig.  4.     None  of  the  fractures  showed  anv 


The 

results 

of  the 

drop  tests 

are 

shown 

in  the 

table: 

Tread 

FlanEC 

niows 

Blows 

Blows 

thickness,  thickness. 

from 

Xo. 

Kind 

in. 

in. 

6  ft, 

9  ft. 

12  ft. 

Steel 

1 

5 

0 

2 

Steel 

« 

IS 

12 

2 

ao 

0 

Slccl 

H 

iS 

5 

0 

10 

4 

Steel 

I 

ii 

5 

0 

10 

44,997 

Cast  iron 

t! 

2.328 

Cast  non 

1 

3-t 

I5S,S91 

Cast  iron 

1 

It 

Tlate 

cracked  a 

'ter  two 

bluws.     Flange  not 

tFian^e    broken 

off. 
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imperfections  or  irregularities  in  the  metal  structure.  Wheel 
No.  1  developed  only  a  slight  elongation  of  the  crack  through 
the  plate  after  it  had  received  three  additional  blows  from  a 
height  of  20  ft. 

STATIC  TESTS  OF   ONE  INCH  SECTIONS 

Sections  one  inch  thick  were  cut  from  each  of  the  steel 
wheels  and  tested  in  a  Riehle  testing  machine  in  a  manner 
which  is  shown,  with  the  plate  removed,  in  Fig.  5.  This 
arrangement   provides   a   loading,    which    produces   a    thrust 


wheels  tested,  tlie  best  showing  was  made  by  the  one  which 
had  the  flange  broken  off  after  three  blows  of  a  2U0-lb.  tup 
from  a  height  of  6  ft.,  whereas  the  only  steel  wheel  whose 
flange  was  broken,  failed  after  nine  blows  from  20  ft. 
Fifteen  and  thirty  blows  from  20  ft.  caused  no  failure  of 
the  two  steel  wheels  which  were  turned  lielow  tlie  present 
limit. 

These  results  indicate  that  a  reduction  of  the  thickness  of 
the  tread  does  not  affect  the  strength  of  the  flange  in  rolled 
steel  wheels. 

The  failures  of  the  1-in.  sections  were  similar,  in  that  all 
broke  in  the  same  way  at  about  the  same  place.  In  no  case 
did   the   break  occur  at  the  throat   of  the   flange  or  at  the 


Fig.   3— Failure   of  Steer   Wheel    No.   4 

in  a  direction  parallel  to  the  a.xis  of  the  wheel  similar  to  that 
which  occurs  in  service.  A  clearance  was  cut  in  the  lower 
end  of  the  ram,  causing  the  load  to  be  applied  the  same 
distance  from  the  tread  in  each  case. 

The  results  of  these  tests  are  as  follows:  Specimens  from 
wheels  numbered  1  and  4,  whose  treads  had  been  turned  to 
the  present  scrap  wearing  limit,  broke  under  loads  of  40,450 
lb.  and  o4,720  lb.  respectively.  Specimens  from  wheels 
numbered  2  and  3,  whose  treads  were  turned  J4  in.  below 
the  present  scrap  wearing  limit,  broke  under  loads  of  22,540 


Fig.  5 — Manner   of   Applying    Load    in   Test   of   1-in.   Sections 

thinnest  section  of  the  tread,  but  to  one  side  uf  tlie  thinnest 
section,  toward  the  center  of  the  tread. 

The  results  of  the  drop  tests  indicate  that  the  rolled  steel 
wheels  with  treads  turned  '4  in-  below  the  present  scrap 
wearing  limit  and  flanges  of  the  minimum  allowable  thick- 


Fig.  6 — Failures  of  1-in.  Sections  Taken   From   Steel  Wheels. 


Fig.  A — Failure  of  Cast  Iron  Wheel   No.  2328 


ness,  have  decidedly  stronger  flanges  than  cast  iron  wheels 
the  flanges  of  which  are  worn  to  the  minimum  allowable 
Ib.  and  24,900  lb.  respectively.     The  character  of  the  fail-      thickness. 

ures  are  shown  in  Fig.  6.  The  nature  and  similarity  of  the  failures  of  the  1-in.  sec- 

tions indicate  that  there  is  no  weakening    effect  on  the  flange 
CONCLUSIONS  proper,  caused  by  reducing  the  tread  thickness.     There  is. 

The  results  showed   a  decided  superiority   of  steel   over     however,  a  weakening  of  the  tread  due  to  its  own  reduced 
cast  iron  wheels  under  the  drop  test.    Of  the  three  cast  iron     section. 


Master  Boiler  Makers'  Convention 


Reports  and  Discussion;  Brick  Arches,  Ash  Pans, 
Threading   of    Radial    Stays,    and    Other    Subjects 


A  PARTIAL  report  of  the  proceedings  of  the  convention 
of  the  Master  Boiler  Makers'  Association,  held  in 
Chicago  May  26  to  39,  was  given  in  the  June  issue 
of  the  Railway  Mechanical  Engineer,  which  also  contained 
a  list  of  the  newly  elected  officers  of  the  association.  In  addi- 
tion to  the  addresses  and  papers  given  in  the  June  issue,  other 
reports  of  committees  were  offered  to  the  convention  and  dis- 
cussed Ijy  the  members. 

APPLICATION  OF  BRICK  ARCHES 

The  minimum  distance  between  the  grates  and  the  lower 
part  of  the  arch  at  the  throat  sheet  for  different  classes  of 
locomotves  depends  upon  the  local  conditions;  that  is,  the 
grade  of  coal  being  used,  whether  it  fills  up  badly  or  not; 
and  whether  the  firemen  have  been  taught  to  shake  grates 
and  keep  the  fire  worked  down.  There  are  a  great  man\-  en- 
gines which  have  eight  inches  as  a  minimum  distance  be- 
tween the  grates  and  the  lower  part  of  the  arch,  and  the  rail- 
roads are  getting  along  ver)'  successfully  w'ith  it. 

The  proper  distance  from  the  door  sheet  to  the  top  of  the 
brick  arch  and  from  the  crown  sheet  to  the  top  of  the  brick 
arch  for  various  classes  of  locomotives  is  also  a  local  condi- 
tion. Arches  have  been  run  in  a  great  many  cases  as  close  to 
the  crown  sheet  at  11  in.  with  good  results,  but  some  r?.i'.- 
roads  insist  that  the  arch  shall  not  be  closer  than  16  to  1  ^^  m. 
The  distance  from  the  door  sheet  to  the  top  of  the  arch  is  a 
distance  varying  greatly,  depending  upon  the  length  of  the 
firebox.  The  arch  should  be  run  as  long  as  possible  in  all 
cases  and  the  top  of  the  arch  should  be  up  higher  than  the 
top  of  the  door. 

The  report  was  signed  by  L.  M.  Stewart  (A.  C.  L.), 
chairman. 

An  individual  report  on  this  subject  was  submitted  by  E. 
\V.  Young,  general  boiler  inspector,  C.  M.  &  St.  P.,  an  ab- 
stract of  which  is  given  below. 

It  is  impossible  to  set  an)'  figure  for  the  minimum  distance 
between  grates  and  the  lower  part  of  arch  tubes  for  different 
classes  of  locomotives,  as  so  many  variables  must  be  taken 
into  account.  The  distance  from  the  grates  to  the  lower  part 
of  the  arch  tube  may  be  less  with  a  throat  sheet  that  sets  back 
at  an  angle  from  the  vertical  than  for  a  throat  sheet  which 
is  vertical.  It  may  be  less  where  the  grate  is  flat,  than  where 
there  is  a  steep  pitch  of  the  front  end  of  the  grate,  or  it  may 
lie  less  in  a  short  firebox  than  in  a  long  firebox. 

The  distance  from  the  grates  to  the  lower  part  of  the  arch 
tube  may  be  less  in  a  compound  locomotive  with  its  mild 
draft  than  in  a  simple  locomotive  with  its  sharp  draft.  It 
may  be  less  with  one  grade  of  coal  than  with  some  other 
grade. 

On  account  of  the  variable  conditions,  it  is  impossible  to 
set  any  figure.  A  good  rule  and  a  simple  one  may  be  stated 
us  follows:  Locate  the  arch  tubes  as  high  above  the  grates  as 
the  design  of  the  firebox  will  permit.  In  some  cases  the  arch 
tubes  have  had  to  be  located  as  near  as  8  in.  to  the  grate, 
and  yet  satisfactory  results  have  been  accomplished;  how- 
ever, better  results  will  be  obtained  if  the  throat  sheet  be  such 
that  the  distance  of  18  in.  can  be  obtained  between  the  grates 
and  the  arch  tubes.  The  jiroper  distance  from  the  door  sheet 
to  the  brick  arch  in  various  classes  of  locomotives  is  just  as 
difficult  to  determine  as  it  is  to  answer  the  first  question. 
One  answer  might  be  stated  as  follows:  The  brick  arch 
should  approach  the  door  sheet  as  near  as  possible  without 
restricting  the  area  between  the  arch  and  the  door  sheet,  to  a 
figure  below  the  gas  area  through  the  flues.     It  is  ven,-  seldom. 


however,  that  we  find  a  case  where  the  arch  can  be  run  as 
close  to  the  door  sheet  as  the  above  rule  would  dictate,  due 
to  the  fact  that  under  such  a  condition  the  gas  area  between 
the  arch  and  the  crown  sheet  is  unduly  restricted.  It  might 
be  stated  that  an  arch  may  be  built  back  to  within  24  in.  of 
the  door  sheet,  provided  conditions  other  than  the  relation  of 
the  arch  to  the  door  sheet  will  permit. 

A  good  rule  in  connection  with  arch  designs  is  that  an 
arch  should  be  as  long  as  conditions  will  permit,  and  it  is 
usually  the  case  that  these  conditions  must  be  studied  from 
two  or  three  angles  before  we  can  decide  just  what  the  length 
of  the  arch  shall  be,  or  what  the  distance  shall  be  between 
die  arch  and  the  door  sheet.  It  would  be  ver)-  much  easier 
to  get  an  ideal  arch  if  the  arch  were  first  designed  and  then 
the  firebox  built  around  it.  If  the  latter  condition  existed, 
it  would  be  very  easy  to  answer  the  two  questions,  and  they 
would  read  about  as  follows:  The  grates  should  be  placed 
18  in.  below  the  front  end  of  the  arch  tubes.  The  door  sheet 
should  be  placed  about  24  in.  from  the  back  end  of  the  arch. 
It  should  be  understood,  however,  that  the  above  two  specifi- 
cations can  rarely  be  made  use  of  for  the  very  reason  that 
arches  are  built  into  fireboxes  instead  of  fireboxes  built 
r.ruund  arches. 

Arch  tubes  must  be  so  located  in  the  flue  sheet  that  there 
will  be  access  to  the  front  end  of  the  arch  tube  through  the 
waterleg.  In  order  to  get  this  access  through  the  waterleg, 
and  through  a  plug  hole  in  the  outside  throat  sheet,  arch 
tube  locations  are  often  found  to  be  impracticably  low  and  in 
such  instances  a  special  spacer  block  is  used  to  elevate  the 
front  course  of  arch  brick,  so  that  practical  firing  clearance 
is  obtained. 

The  distances  discussed  above  as  found  on  the  different 
types  of  locomotives  used  on  the  Chicago,  Milwaukee  &  St. 
Paul,  and  also  on  the  United  States  Standard  locomotives, 
are  shown  in  the  following  table: 


Chicago,  Mi: 

LWAUKEE    &    St. 

Pall  Railway 

Dist.nnce  bet' 

ween 

Distance 

gr.ites  and  lower  part 

from  door  sheet 

Type 

of  arch  tube,  i 

nchcs 

to  brick  arch,  inches 

1-5 

13^ 

45  H 

G-4 

18 

37 

A-1 

16 

49 

A-2  Straight 

top 

13!/, 

S3J^ 

A-2  Slope  top 

14 

44J4 

B-4  Wide    firebox 

UV2 

64  K 

B.4     Narrow 

firebox 

n^ 

67 

G-6 

13 

46 

K-1 

24 

59 

L-2 

2zy, 

49 

U.  S. 

Standard  Locomotives 

0-  6-0 

IC 

28 

0-  8.0 

10 

37 

4-  6.2-A 

13 

53 

4.  6-2.  B 

IS 

47 

2-  6-2-A 

13}4 

52 

2-  8-2-B 

15 

47 

4-  8-2-A 

15 

46 

4-  8-2-B 

15 

42 

2-10-2-A 

14';. 

42 

2-10-2B 

15 

59 

The  use  of  syphons  in  the  place  of  arch  tuljes  will,  in  ver\ 
many  cases,  permit  of  considerabh'  better  firing  clearance 
than  can  be  oljtained  where  arch  tubes  are  used.  There  may 
be  many  cases  of  firebox  construction,  in  which  an  arch  on 
syphons  will  be  practical,  while  arches  on  arch  tubes  would 
be  impracticable.  Syphons  make  a  good  foundation  for  a 
lirick  arch,  and  on  account  of  being  so  substantial  they  make 
a  practical  device  to  take  the  place  of  arch  tubes. 

DISCUSSION 

The  discussion  developed  the  fact  that  there  was  consider- 
able  difference   of   opinion    regarding   the   proper   location 
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of  the  arch.  The  point  was  brought  out,  however,  that  it  is 
largely  governed  by  local  conditions.  It  is  considered  neces- 
sary to  have  the  area  between  the  arch  and  the  crown  or  door 
sheet  from  10  to  25  |)er  cent  greater  than  the  area  through 
tliu  tubes. 

DESIGN  OH  ASH  PAN  AND  DRAFT  APPLIANCES 

Your  committee  has  failed  to  discover  a  recognized  rule 
for  designin.g  ash  pans.  The  result  of  our  investigations  in- 
dicates that  methods  are  largely  the  result  of  experiments 
which  have  dcvelojied  designs  which  seem  liest  suited  to  the 
type  of  locomotive  and  condition  of  service.  The  objective 
to  be  attained  was  a  self-cleaning  arrangement  of  sufficient 
stor;ige  capacity  to  prevent  the  necessity  of  dumping  the 
ashes  except  at  regular  ash  pan  cleaning  points;  and  to  pre- 
vent the  cinders  from  burning  and  warping  the  pan.  The 
lower  parts  are  designed  to  be  practically  air  tight,  air  for 
draft  being  admitted  at  the  upper  parts  only.  Ash  pan  air 
inlets  of  eight  classes  of  locomotives  averaged  14  per  cent  of 
the  grate  area  which,  from  information  obtainable,  seems 
to  be  about  the  average  air  opening  in  ash  pans  for  coal 
burning  engines. 

With  the  modern  wide  firebox,  pans  are  made  wide  at  the 
top,  projecting  several  inches  beyond  the  mud  ring  with 
vertical  sides  to  prevent  sparks  from  falling  or  being  blown 
out  b)'  side  winds.  These  upper  plates  are  sloped  toward 
the  hopper  or  storage  part  so  that  cinders  will  slide  to  the 
hopjier.  There  seems  to  be  a  tendency  to  sacrifice  tliis  slope 
to  obtain  greater  draft  opening,  which  has  resulted  in  some 
instances  in  the  cinders  piling  up  on  the  wings  and  shutting 
off  the  draft,  as  well  as  causing  stuck  grates  and  burned 
grates  and  connecting  bars.  Therefore  the  slope  from  the 
hopper  to  the  edge  of  the  pan  should  be  not  less  than  30  de- 
grees and  rather  than  lose  this  slope,  it  is  better  policy,  if 
possible,  to  get  increased  opening  from  back  or  front. 

When  locomotives  are  being  designed,  the  ash  pan  should 
be  considered  and  provided  for  as  an  important  part  of  the 
machine,  and  not  as  something  to  be  hung  on  after  the  loco- 
motive has  been  set  up.  The  modern  ash  pan  is  expensive 
to  construct  and  still  more  expensive  to  maintain,  and  the 
greatest  possibility  of  improvement  seems  to  be  in  the 
designers  who  may  find  it  practicaljle  to  change  the  frame 
lines  or  other  parts  sufficiently  to  give  relief  where  it  is  greatly 
needed. 

M.AINTKNANCE   OF   ."iSH   P.-VN 

Slides,  hoppers  and  dumps  should  be  maintained  in  an 
operative  condition.  Grates  should  be  maintained  in  first- 
class  condition.  Broken,  burned  or  warped  grates  should  not 
be  allowed  in  service.  One  bad  grate  often  causes  damage 
to  a  whole  section  and  also  causes  waste  of  fuel  and  dam- 
age to  the  ash  pan. 

No  air  openings  should  be  allowed  in  the  ash  pans  except 
those  provided  for  in  the  design.  This  is  particularly  im- 
portant in  the  case  of  oil  burning  locomotive  draft  pans,  for 
the  reason  that  air  leaks  permitted  at  other  points  than 
those  designed  usually  result  in  brick  work  troubles  as  well 
as  interfering  with  the  proper  steaming  of  the  locomotive. 

Air  leaks  at  the  lower  parts  of  coal  burning  locomotive 
ash  pans  are  extremely  undesirable  and  annoying,  not  only 
on  account  of  Ijuniing  and  warping  the  plates  of  the  ash 
pan.  but  particularly  on  account  of  sparks  dropping  and 
causing  fires  along  the  right  of  way.  It  is  a  mooted  point 
whetlier  fires  set  from  locomotives  are  not  more  frequently 
from  'he  pans  rather  than  from  the  stack. 

FRONT    END    DRAFT    APPLLtNCES 

The  method  of  determining  the  design  of  front  end  draft 
appliances  has,  no  doubt,  as  its  basic  principle,  what  was 
known  as  the  Master  Mechanics'  front  end,  and  like  other 
parts,  constant  experiments  and  experience  develop  a  type  of 
front  or  setting  to  suit  the  conditions. 


All  parts  of  ash  pan  and  front  end  appliances  should  be 
careful])'  fitted  and  securely  bolted  in  place  so  that  there  is 
no  reasonal)lc  probability  of  any  part  becoming  displaced, 
and  should  be  maintained  at  all  times  in  lirst-class  condition, 
each  part  performing  its  full  function  strictly  in  accordance 
with  the  design,  particularly  draft  openings  and  passages 
which  govern  the  flow  of  air  and  gases  through  the  firebox 
flues  and  smoke  arch.  Dampers  which  are  designed  to  be 
operated  should  be  maintained  in  an  operative  condition  and 
air  admitted  only  at  such  points  as  the  drawings  provide  for. 
Draft  passages  should  be  maintained  so  that  all  the  draft 
will  pass  through  those  channels,  which  is  not  the  case  if 
loose  or  poor  titting  plates  are  allowed.  Draft  appliances, 
which  include  deflecting  plates,  nozzle,  petticoat  pipe  and 
stack,  may  be  designed  and  adjusted  to  thoroughly  clean 
cinders  from  front  ends,  and  because  plates  were  not  wefll 
fitted,  leaks  direct  to  the  stack  may  be  sufficient  to  defeat 
the  object  of  the  design,  causing  cinders  to  accumulate  in 
the  front  end,  sometimes  resulting  in  burning  and  warping 
front  end  rings  and  doors  and  overheating  the  lower  joints 
of  exhaust  and  steam  pipes  and  developing  leaks  at  those 
parts. 

FRONT   END   LE.AKS 

The  committee  is  of  the  opinion  that  positively  no  air  leaks 
should  be  permitted  and  that  where  front  ends  show  indica- 
tions of  burning  on  account  of  the  combustion  of  cinders,  it 
is  just  as  often  the  result  of  poor  fitting  plates  and  air  leaks 
as  it  is  of  faulty  design  or  of  WTong  adjustment  of  draft  ap- 
pliances. We  also  incline  to  the  opinion  that  we  should 
make  use  of  the  autogenous  welding  process  to  secure  per- 
manently to  the  smoke  arch  and  flue  sheet  a  suitable  sheet 
iron  border  to  which  to  bolt  deflecting  ]ilates.  This  border 
may  be  spot  welded  when  being  applied  «r  welded  in  solid. 
At  any  rate,  it  can  be  an  absolutely  tight  fit,  in  fact,  air 
tight,  if  desired.  An  arrangement  of  this  kind  will  expedite 
the  work  of  applying  or  removing  deflecting  plates  and  sim- 
plify front  end  inspection.  Petticoat  pipes  should  be  main- 
tained to  practically  a  true  circle  free  from  holes  or  indenta- 
tions, and  be  securely  held  in  central  position  between  nozzle 
and  stack. 

As  an  item  of  interest  to  this  association,  and  to  give  an 
idea  of  the  general  dimensions  of  draft  openings,  the  follow- 
ing is  given.  We  find  in  eight  different  classes  of  coal  burn- 
ing locomotives  the  following  comparative  dimensions  of 
draft  passages: 

Eight  Coal  Burning  Locomotives. — Ash  pan  air  inlets 
equal  14  per  cent  of  grate  area,  or  39.5  per  cent  of  grate 
opening,  and  is  4  per  cent  more  than  flue  opening  area.  From 
this  it  would  appear  that  pan  opening  and  flue  opening  are 
practically  the  same,  while  stack  area  is  about  10  per  cent  of 
flue  opening  area. 

Seven  Oil  Burning  Locomotives. — These  have  the  same 
stack  opening,  flue  opening  and  grate  area.  They  have  no 
grates,  but  the  air  inlets  through  the  fire  or  brick  pan,  also 
called  the  draft  pan,  are  28  per  cent  less  than  the  flue  open- 
ing area,  and  are  69  per  cent,  or  a  little  more  than  twice  the 
stack  opening.  The  comparatively  small  air  openings  to  the 
fire  in  oil  burning  engines  compared  to  coal  may  raise  the 
question  of  whether  or  not  we  are  allowing  too  much  air  to 
the  coal  burner,  especially  with  a  clean  fire.  We  are  of  the 
opinion  that  the  size  and  location  of  these  openings  have 
been  worked  out  principally  by  experimental  process  and, 
while  perfection  may  not  have  been  attained,  when  we  ob- 
serve a  good  steaming  oil  burner  at  work  one  is  pretty  apt  to 
conclude  that  there  is  not  much  room  for  improvement. 

The  effect  of  proper  upkeep  of  ash  pan  and  front  end  ap- 
pliances is  to  save  fuel  and  maintaining  a  high  standard  of 
condition  of  those  parts  saves  labor,  and  effects  an  economy. 
Like  many  other  economies  not  reducible  to  plain  figures, 
we  must  accept  the  above  statement  because  we  know  that 
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well  maintained  draft  appliances  and  ash  pans  do  fully  per- 
form their  functions  of  furnishing  the  necessary  drafts  for 
economical  combustion  of  the  fuel  and  prevent  fires  being  set 
out  and  the  destruction  and  loss  of  property,  which  is  an  im- 
portant economical  consideration.  \\'ell  fitted  and  well  se- 
cured parts  of  the  draft  appliances  reduce  the  liability  of  dis- 
placement and  failure  on  account  of  not  steaming  and  loss 
of  fuel  due  to  poor  steaming,  and  also  reduce  the  necessity 
of  constant  changing  of  front  end  draft  appliances,  which  is 
another  considerable  economy.  Finally,  well  maintained 
draft  applainces  may  well  be  considered  the  difference  be- 
tween a  satisfactory,  efficient  locomotive,  which  everyone  ap- 
preciates, and  a  poor  steaming  inefficient  machine  that  no 
engineer  wants  to  run. 

The  report  was  signed  by  Geo.  Austin  (A.  T.  &  S.  F.), 
cliairman;  E.  J.  Nicholson  (C.  &  N.  W.),  F.  Beyer  (Penn. 
Lines),  H.  F.  Weldin  (Penn..)  and  H.  B.  Nelson  (Mo.  Pac.) 

DISCUSSION 

Methods  of  eliminating  the  leaks  around  the  steam  pipe 
holes  in  the  front  ends  were  discussed  at  length.  The  best 
results  w-erc  said  to  be  secured  by  welding  a  plate  around 
the  opening. 

One  member  told  of  results  which  had  been  secured  by 
the  use  of  cast  steel  ashpans.  He  submitted  an  estimate  of 
cost  showing  the  expense  of  applying  and  maintaining  sheet 
steel  pans  for  15  years  to  be  $915,  while  the  corresponding 
cost  of  cast  steel  pans  was  $214. 

BRACING  LOCOMOTIVE  TENDERS 

The  object  of  bracing  locomotive  tenders  is  to  make  them 
sufficiently  strong  to  stand  the  stresses  that  take  place  when 
the  engine  is  in  motion  and  to  prevent  the  sides  and  back  of 
the  tank  from  bulging  outw-ard.  To  do  this  Ijraces  are  ap- 
plied on  the  interior  of  the  tank,  and  anchor  lugs  are  pro- 


1  he  top  of  the  tank  at  the  rear  end  is  braced  by  the  appli- 
cation of  T  bars  riveted  to  the  under  side  with  gusset  plates 
rivetted  on  the  ends.  The  slope  sheet  in  the  coal  space  is 
braced  by  the  application  of  two  T  bars  riveted  to  the  imder 
side,  also  supported  by  stay  plates  placed  vertically  and 
riveted  to  slope  sheet  and  the  tank  bottom  reinforced  by 
angle  bars.  Dasher  or  splash  plates  of  J4  in-  or  5/16  in. 
thickness  are  used  for  the  purpose  of  frustrating  the  rush  of 
water  in  the  tank;  they  also  form  a  brace  for  the  top  and 
bottom  of  the  tank.  One  plate  is  placed  in  the  center  be- 
tween the  coal  slope  sheet  and  the  back  of  the  tank.  Two 
plates  are  placed  on  each  side,  these  are  riveted  to  the  top 
and  bottom  of  the  tank.  The  center  dasher  plate  is  flanged 
on  the  sides  and  riveted  to  the  top  of  the  tank,  also  gusset 
plates  are  applied  at  the  bottom  and  riveted,  which  gives  the 
dasher  plate  added  strength.  In  order  to  make  a  permanent 
job  all  braces  used  in  the  construction  should  be  riveted  and 
not  bolted. 

This  method  of  bracing  is  recommended  for  all  rectangular 
tanks  made  from  steel  plates  of  5/16  in.  thickness  or  less, 
because  it  gives  better  service  than  the  old  method  of  apply- 
ing longitudinal  angle  iron  bars  with  cross  stays.  Also  it 
has  the  tendency  to  eliminate  leaky  rivets  in  anchor  lugs. 
We  are  of  the  opinion  that  when  weight  is  not  taken  in  ac- 
count when  designing  locomotive  tenders  if  the  tanks  were 
made  from  heavier  material,  say  steel  sheets  3^  in.  thick,  it 
would  greatly  simplify  die  matter  of  bracing  as  heavier  ma- 
terial could  be  used  which  no  doubt  would  be  more  satis- 
factory'. However,  with  ^<l  in.  plates  for  tank  sides  and  top, 
and  5/16  in.  plates  for  the  bottom  of  the  tank  this  is  the  best 
method  of  bracing,  as  it  braces  the  tank  in  all  its  principal 
parts,  and  still  leaves  plenty  of  space  on  the  interior  so  that 
the  inspector  can  move  around  easily  to  make  his  inspection 
or  repairs  when  necessary. 

The  report  was  signed  by  Thomas  Lewis  (L.  V.),  chair- 


Recommended    Method    of    Bracing    Rectangular   Tenders 


vided  to  stop  the  tank  from  moving  on  the  tender  frame. 
What  then  is  the  best  method  of  doing  this  work?  Our 
opinion  is  the  application  of  T-bars  3  in.  by  3  in.  by  3/^  in. 
on  sides  and  back  spaced  about  24  in.  apart  in  a  vertical  po- 
sition, the  length  of  the  bars  to  be  equal  to  the  height  of  the 
tank  from  bottom  to  top,  these  bars  to  be  riveted  with  not 
less  than  ^  in.  diameter  rivets  spaced  about  si.x  inches  apart, 
zigzag. 


man 

J.  P 
S.  F. 


E.  J.  Sweeney  (N.  Y.  C),  J.  J.  Orr  (D.  L.  &  W.), 
Malley  (St.  L.  &  S.  F.)  and  J.  T.  Johnson  (A.  T.  & 


DISCUSSION 


The  superiority  of  vertical  over  horizontal  braces  was 
generally  conceded.  One  of  the  principal  sources  of  trouble 
reported  was  the  loosening  of  the  transverse  braces.     This 


442 


RAILWAY     MECHANICAL     ENGINEER 


Vol.  93,  \"   7 


can  onl)-  be  overcome  by  good  workmanship  and  by  sub- 
stituting rivets  for  Ijolts  in  these  parts. 

ACETYLENE  WELDING 

The  committee  in  presenting  this  paper  realized  that  tliis 
topic  has  been  before  the  convention  lor  several  years  and 
has  been  thoroughly  threshed  out  by  tlie  members.  We  find 
it  at  this  time  ver\-  difficult  to  write  up  any  new  facts  on  this 
subject.  However,  we  believe  tlie  following  information  will 
be  beneficial. 

APPARATUS 

Many  sliops  a  few  years  back  were  equipped  with  portable 
generators,  using  what  is  temied  "high  pressure."  Later, 
new  apparatus  was  installed  and  shops  were  piped  through- 
out for  the  acetylene  and  o.xygen,  using  low  pressure,  which 
at  this  time  is  in  pretty  general  use  throughout  the  United 
States.  A  number  of  shops  still  use  the  o.xygen  and  acetylene 
gas  furnished  in  holders  with  the  oxygen  holders  containing 
1,800  to  2,000  lb.,  and  the  acetylene"  holders  from  200  to 
250  lb.  pressure.  With  this  method  it  is  necessan-  to  have 
different  regulators  for  the  oxygen  as  well  as  the  gas  for 
each  wolder.  But  where  the  low  pressure  system  is  used, 
it  is  only  necessary  to  have  the  regulators  where  the  gas  is 
generated  and  the  oxygen  manifolded.  It  is  the  opinion  of 
the  committee  that  the  low  pressure  system  piped  through- 
out the  different  departments  will  give  the  best  results. 

WELDING   TORCHES    . 

There  are  several  different  makes  of  welding  torches  on  the 
market,  and  while  they  will  all  do  good  work  with  an  expe- 
rienced operator,  some  torches  are  more  quickly  regulated 
and  do  not  back-fire  as  readily  as  some  other  makes.  In 
most  all  cases  the  welding  tips  are  made  of  copper  and  give 
mucli  better  results  than  the  brass. 

CUTTING   TORCHES 

Many  different  styles  of  cutting  torches  are  on  the  mar- 
ket. Some  will  back-fire  readily,  where  with  others  it  is  al- 
most impossible  to  make  them  back-fire,  and  in  some  cases 
both  with  the  welding  and  cutting  torches  where  they  do 
back-fire,  can  be  ignited  quickly  from  the  heated  iron  with- 
out readjusting:  while,  with  other  makes,  it  is  necessary  to 
shut  off  and  start  all  over.  This  causes  a  loss  of  time  as 
well  as  a  waste  of  material. 

Different  methods  are  seemingly  getting  good  results.  The 
Chicago,  Milwaukee  &  St.  Paul  are  welding  in  all  side  sheets, 
bolting  up  securely,  and  applying  stay  bolts  and  rivets  be- 
fore welding.  Cross-seams  are  welded  by  removing  rivets, 
scarfing  down,  and  welding  up  all  holes  and  not  re- 
moving any  stay  bolts.  Door  collars,  inside  and  out;  three- 
quarter  door  sheets,  one-half  flue  sheets,  top  or  bottom :  full 
flue  slieets;  front  sections  of  crown  sheet;  bottom  patches  of 
front  flue  sheet.  12  in.  to  20  in.  high,  are  all  welded  and 
all  .stay  bolts  and  radial  stays  are  cut  off  with  the  torch.  In 
fact,  we  are  doing  everything  in  the  line  of  welding  we  may 
find  to  do.  and  the  sheets  we  are  welding  are  standing  up 
well  and  giving  us  no  trouble.  The  only  trouble  at  times 
is  welding  in  patches  in  old  side  sheets,  or  where  side  sheets 
go  to  pieces  rapidly  due  to  poor  water  conditions.  Where 
engines  are  in  bad  water  territory,  sheets  do  bulge  between 
the  Ijolts  and  at  times  the  weld  is  pulled  in  two. 

In  the  different  railroad  shops  on  such  work  as  applying 
firelioxes.  side  sheets  and  door  sheets,  the  welding  in  most 
cases  is  being  done  with  the  acetylene  torch.  Shops  visited 
had  Ijoth  the  acetylene  and  electric  welding  outfits,  but  were 
using  the  electric  outfit  mostly  for  welding  flues,  mud  ring 
corners  and  roundhouse  work,  where  the  portable  electric 
welding  outfit  will  give  good  results. 

Electric  welding  outfits  have  been  installed  for  welding  in 
all  flues,  mud  ring  corners,  side  sheets,  cutting  out  the  center 


and  welding  in  new  without  removing  mud  ring  rivets.  It 
is  also  planned  to  do  considerable  firebox  and  boiler  work 
w^ith  the  electric  welder,  where  flanges  on  front  or  back  flue 
sheet  are  still  good,  cutting  out  the  center  and  welding  in  new. 
The  report  was  signed  by  Henry  f.  Wandberg  (C,  M.  & 
St.  P),  chairman;  L.  M.  Stewart  (A.  C.  L.),  J.  J.  Davey 
(Nor.  Pac),  John  Harthill  (N.  Y.  C),  P.  F.  Gallagher 
(B.  &  O.),  and  T.  F.  Powers  (C.  &  N.  W.). 

DISCUSSION 

The  discussion  Ijrought  out  a  great  diversity  of  opinion 
regarding  the  advisability  of  welding  firebox  seams.  Some 
condemned  the  practice  as  unsafe,  while  others  contended 
that  witli  proper  care  welded  seams  could  be  made  stronger 
than  riveted  seams. 

Some  roads  reported  good  results  from  welded  tubes,  others 
that  the  use  of  this  practice  had  been  a  failure  because  of 
cracks  in  the  bridges  of  tube  sheets.  .-\11  agreed  that  expe- 
rience was  essential  for  the  production  of  satisfactory  work. 
Some  roads  check  the  al>iliti,-  of  welders  by  requiring  weld 
specimens  regularly  each  month;  these  specimens  are  then 
broken  in  a  testing  machine. 

PROPER  METHODS   OF   THREADING    RADIAL  STAYS 
AND  TAPPING  THE  HOLES 

The  theoretical  w.ay  to  thread  a  radial  stay  is  to  make  its 
thread  align  with  the  tap  with  which  the  holes  in  the  crown 
and  roof  sheets  are  tapped.  Experiments  have  proved  that 
no  better  results  are  obtained  from  this  method  than  where 
no  attention  was  paid  to  the  alinement.  This  is  due  to  a 
slight  variation  in  taps  and  threading  machines  and  the 
tendency  of  the  tap  when  tapping  the  roof  sheet  to  assume  a 
radial  position  in  relation  to  roof  sheet. 

A  practical  method  of  tapping  the  holes  is  to  use  a  double 
ended  tap.  However,  good  results  are  olitained  with 
single  ended  spindle  taps.  It  is  very  necessary  that  the  tap- 
ping and  applying  of  radial  stays  should  have  the  same  con- 
sideration as  stay  bolts  in  side  sheets.  The  holes  should  be 
tapped  with  a  suitable  length  tap  so  as  to  make  a  continuous 
thread.  Radial  bolts  should  l)e  threaded  in  a  machine 
equipped  with  a  lead  screw.  If  this  is  done  there  will  be  no 
trouble  with  entering  bolts  in  crown  sheet,  on  account  of 
stripped  threads. 

The  report  was  signed  by  H.  ].  Raps  (I.  C.)  chairman 
and  J.  J.  Keogh  (C.  R.  L  &  P.)". 

DISCUSSION 

The  threading  of  holes  for  radial  stays  from  the  outside 
was  considered  advisable  due  to  the  fact  that  the  hole  in  the 
sheet  next  to  the  motor  was  slightly  enlarged,  and,  if  on 
the  inside  of  the  fire  box  it  was  difficult  to  make  a  tight  joint. 
Practically  all  the  members  were  of  the  opinion  that  it  was 
a  waste  of  time  to  try  to  get  the  same  lead  on  the  tap  and  on 
the  stay  as  the  variation  in  lead  could  not  exceed  half  a 
thread  or  1/24  in.,  which  was  easily  compensated  bv  the 
spring  of  the  sheet. 

CUTTING  OFF  STAYBOLT  ENDS 

In  a  shop  that  is  equipped  with  crane  facilities,  where 
boilers  are  removed  from  frames  and  can  lie  turned  in  any 
position,  nippers  can  be  used  to  good  advantage.  However, 
complaints  have  frequently  been  heard  that  the  nippers  do 
not  make  a  good  even  end  to  drive,  and  it  is  very  often  neces- 
sary to  go  over  the  bolts  and  trim  them  with  a  chisel  before 
driving  The  use  of  the  chisel  in  cutting  off  .stay  ends  can 
hardly  be  considered,  as  it  will  damage  the  thread  on  the  bolt 
and  in  the  sheet;  it  also  elongates  the  holes. 

We  believe  the  acetylene  is  so  far  super'or  to  this  method 
that  there  is  hardly  any  room  for  discussion.  In  using  the 
oxy-acetylene  process  the  bolts  can  be  rut  to  a  uniform  length, 
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with  the  boiler  in  any  position.  It  leaves  the  bolt  annealed 
for  driving.  In  shops  that  are  not  provided  with  crane  fa- 
cilities, for  boilers  with  narrow  firebo.xes,  for  cutting  off 
scattered  bolts,  bolts  applied  in  patches  and  radial  stays,  or 
where  the  boiler  is  on  the  frames  and  in  an  upright  position 
and  the  bolts  are  applied  from  the  inside,  we  believe  the  acety- 
lene has  no  equal.  The  difference  in  cost  will  depend  a  great 
deal  on  the  operator. 

The  report  was  signed  by  W.  S.  Larason  (H.  V.)  and  J. 
B.  Tynan  (W.  &  L.  E.). 


CO-OPERATIVE     RESEARCH     AND 
FUEL    PROBLEM* 

BY  CAPTAIN  O.  S.  BEYEB.  JR.,  V.  S.  A. 


THE 


The  influence  of  such  fundamental  items  of  railway 
operating  expense  as  the  cost  of  fuel  and  labor  on  the  direc- 
tion of  developments,  lioth  mechanical  and  economical,  in 
the  industry  has  always  struck  me  as  a  most  important  sulj- 
ject  for  consideration.  When  practices  of  locomotive  and 
car  construction  or  trai;=.  operation  of  America  are  compared 
with  those  of  Europe,  striking  differences  are  revealed.  In- 
tensive studies  of  the  effect  of  basic  cost  items  indicate  more 
clearly  than  anything  else  the  reasons  why,  for  instance,  the 
superheater,  the  mechanical  stoker,  the  brick  arch,  the  feed 
water  heater,  as  well  as  the  composite  modern  types  of 
American  locomotives  themselves,  assume  tendencies  in  this 
country  differing  quite  markedly  from  analogous  tendencies 
in  other  countries.  In  fact,  I  do  not  think  it  an  exaggera- 
tion to  say  that  the  whole  course  of  American  railway  de- 
velopment is  greatly  influenced  by  tlie  cost  of  fuel  and  labor. 
The  problems  created  by  the  railwa}-  labor  and  fuel  situa- 
tion have  a  large  economic  Ijackground,  which  is  ven,-  funda- 
mental in  its  relation  to  the  whole  transportation  industry. 
An  analysis  of  this  phase  of  the  problem  is  a  big  subject 
in  itself  and  cannot  be  elaborated  here.  Certain  elements 
of  the  problem,  however,  are  amenable  to  certain  forms  of 
solution  which  are  liecoming  more  and  nwe  important. 
Briefly,  these  particular  solutions  may  be  characterized  as 
possible  methods  for  increasing  the  productivity  of  the 
agencies  creating  the  operating  cost  in  question.  To  increase, 
at  it  were,  the  yield  of  fuel,  to  get  more  out  of  every  pound, 
to  utilize  it  more  efficiently,  is  of  more  importance  today  than 
it  ever  was,  and  will  become  more  and  more  so  as  each  in- 
crement added  to  its  cost  places  an  additional  premium  on 
its  efficient  use. 

The  time  has  come,  in  my  estimation,  to  survey  the  rail- 
way fuel  situation,  its  problems  and  possibilities,  with  a 
thoroughness  never  attempted  before.  This  association  has 
succeeded,  after  several  years  of  strenuous  effort,  in  effecting 
a  co-operation  between  many  interests,  whereby  a  piece  of 
fuel  research  was  accomplished  which  undoubtedly  some 
day  will  be  considered  the  inception  of  a  movement  con- 
tributing most  extensively  to  the  solution  of  the  present-day 
railway  fuel  prolilem. 

Since  the  committee  on  Fuel  Tests  handed  in  its  report 
on  the  Test  of  Six  Grades  of  Coal  from  a  Franklin  County, 
Illinois,  Mine,  at  the  1917  convention,  much  has  transpired. 
We  have  come  to  realize,  as  never  before,  the  true  signifi- 
cance of  the  scientific  method  in  the  solution  of  the  prob- 
lems in  our  industries,  as  compared  with  the  slow,  dull, 
expensive  practices  of  cut  and  dry,  rule-of -thumb,  or  liv 
whatever  other  term  the  awkwardness  of  much  of  the  indus- 
trial progress  of  the  past  might  be  characterized.  Perhaps 
no  other  event  of  international  importance  than  the  war  for 
democracy  has  served  to  emphasize  this  so  well.  A  new 
realization  has  developed   among  scientists,   engineers,   ad- 

*.\bslrACt  ot  a  paner  presented  before  the  convention  of  the  International 
Railway  Fuel  Associatirn  at  Cliicago.  May  H-??.  1919. 


ministrators,  statesmen,  concerning  the  value  of  the  scientific 
method  in  the  solution  of  industrial  problems. 

It  is  my  intention  to  point  out  as  far  as  this  association  is 
concerned  that  its  greatest  opportunity  lies  in  the  direction 
of  continuing  and  developing  as  rapidly  as  possible  the  lead 
it  took  when,  through  its  Committee  on  Fuel  Tests,  it 
brought  together  the  many  interests  and  secured  the  necessary 
funds  which  eventually  made  possible  the  report  already 
mentioned.  This  was  but  a  beginning  and  a  beginning 
under  most  adverse  circumstances.  As  all  this  is  indicative 
of  what  co-operation  in  research  really  means,  the  question 
which  arises  is,  what  can  be  done  in  this  direction  on  behalf 
of  contributing  to  the  solution  of  the  railway  fuel  problem? 
The  Fuel  Conservation  Section  of  the  United  States  Railroad 
Administration  thoroughly  appreciates  the  activities  of  this 
association.  The  extensive  fuel  and  locomotive  test  facili- 
ties, but  so  meagerly  used,  at  the  Illinois,  Iowa  and  Purdue 
experiment  stations  need  but  to  be  referred  to.  It  seems, 
therefore,  that  the  w-hole  question  reduces  itself  to  one  of 
initiative  with  the  International  Railway  Fuel  Association. 

All  these  remarks  would  perhaps  have  little  appeal  were 
there  not  many  important  railway  fuel  problems  pressing 
for  solution.  Consequently,  in  support  of  the  remarks  I 
have  made  above,  the  following  fuel  investigations,  which 
can  only  be  carried  on  in  a  sufficiently  comprehensive  way 
by  co-operative  research,  are  submitted  for  consideration  by 
way  of  conclusion: 

(a)  The  Chemistry  of  Combustion. — The  theory  of  com- 
bustion as  it  exists  today,  applied  to  the  burning  of  loco- 
motive fuel,  is  incomplete,  and  fails  to  explain  the  occurrence 
of  some  very  important  phenomena,  especially  with  refer- 
ence to  fires  of  varying  thicknesses,  clinkering.  coking,  the 
nature  of  the  higher  hydrocarbon  products  of  combustion,  etc. 

(b)  Firing  Practices. — The  purpose  of  this  should  be 
to  determine  the  most  economical  combination  of  practice, 
devices  and  kinds  of  fuel  in  different  territories  possible. 
Maximum  boiler  capacities  resulting  from  these  combinations 
as  well  as  relative  smoke  production  should  be  determined. 

(c)  Heiit  Absorption. — A  detailed  experimental,  as  well 
as  mathematical  study  of  the  process  of  heat  transfer  in  the 
locomotive  boiler  should  be  made,  especially  with  reference  to 
the  distribution  of  the  heating  surfaces  between  tubes,  flues, 
combustion  chamber  and   firebox. 

(d)  Chemical  and  Physical  Nature  of  Exhaust  Gases. — 
.\  splendid  opportunity  exists  to  investigate  the  products  of 
combustion  as  they  appear  in  the  locomotive  front  end  after 
the}'  have  done  their  work.  The  results  might  go  a  long 
way  towards  explaining  the  mysterious  "unaccounted  for" 
losses  in  the  heat  balance. 

(e)  Accurate  .Smoke  Measuring  and  Indicating  Devices. 
— Jointly  with  the  foregoing  investigation,  attempts  should 
be  made  to  develop  accurate  smoke  measuring  and  indicating 
devices. 

(f)  The  Drafting  .Systevi. — An  investigation  of  the  en- 
tire drafting  system  of  the  modern  locomotive  cannot  be  made 
too  soon.  The  proportioning  of  ash  pan  opening,  grate 
opening,  gas  areas  between  the  end  of  the  arch  and  the  door 
sheet,  of  flues,  tubes,  and  superheater  damper,  the  space 
under  the  smoke  box  diaphragm,  and  the  smokestack  should 
all  be  carefully  determined  and  general  values  for  them 
expressed  in  empirical  formulae  having  a  wide  range  of 
application.     This  is  far  from  accomplished  todav. 

fg)  The  Law  of  Resistance  to  Flow  of  Gases. — Detailed 
study  of  the  flow  of  gases  through  the  locomotive  boiler 
reveals  possibilities  for  reducing  their  resistance  to  flow  and 
perhaps  at  the  same  time  suggests  ways  for  effecting  greater 
interchange  of  heat  Ijetween  these  gases  and  the  heating 
surfaces. 

(h)  Radiation  Looses. — Very  little  is  known  about  this 
important  item,   and   in  consequence  lo.sses  resulting  there- 
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from  are  thrown  in  with  those  considered  as  "unaccounted 
for."  It  is  entirely  possible  to  develop  data  on  this  point, 
especially  with  the  perfected  methods  of  pyrometry  now  in 
existence. 

(i)  Locomotive  Feed  Water  Heating. — After  a  long 
period  of  development,  the  locomotive  feed  water  heater  is 
at  last  becoming  available.  As  it  stands  today,  it  is  per- 
haps one  of  the  finest  examples  of  the  results  of  scientific 
e.xperimentation  applied  to  the  solution  of  locomotive  prob- 
lems. The  good  work,  however,  should  not  stop.  As  long 
as  feed  water  can  be  heated  to  still  higher  temperatures, 
as  long  as  there  are  heat  units  still  going  up  the  stack  which 
might  be  saved,  the  feed  water  heater  investigation  should 
continue. 

(j)  Locomotive  Boiler  Performance. — The  whole  general 
subject  of  locomotive  boiler  performance  needs  more  study. 
Unfortunately  the  available  reliable  test  data  covering  a 
sufficient  range  of  performance  is  entirely  too  limited  for 
this  purpose.  Consequently  little  opportunity  exists  for 
developing  an  extensive  and  well  founded  theon,-  for  loco- 
motive boiler  design. 

(k)  Further  Study  of  the  Superheater. — The  superheater 
deserves  further  investigation.  The  work  done  at  Purdue 
and  especially  at  Altoona  with  varying  lengths  and  diam- 
eters of  superheater  units  has  certainly  contributed  most 
valuable  knowledge  on  this  subject.  As  a  continuation  of 
this  work  the  correlation  between  degree  of  superheat  and 
boiler  pressure  as  reflected  in  the  steam  economy  of  the 
engine  should  be  worked  out  over  wider  ranges  and  malhe- 
matical  determinations  verified.  Another  very  important 
question  coming  within  this  field  is  the  effect  of  varying 
degrees  of  moisture  in  the  steam  entering  tlic  superheater. 

(1)  Fuel. — Investigation  concerning  fuel  should  pri- 
marily contemplate  securing  data  on  the  relative  steaming 
values  of  the  fuel  used  in  the  railway  service  as  determined 
from  a  complete  series  of  boiler  performances  as  well  as 
maximum  evaporative  capacity  tests.  The  data  should  also 
include  information  on  the  spark  and  smoke  production  of 
the  various  coals  and  their  clinkering  and  honeycombing 
qualities,  in  order,  if  possible,  to  tie  up  practical  perform- 
ances of  coals  with  the  characteristics  indicated  by  proxi- 
mate and  ultimate  analysis  and  other  laboraton,'  tests  of 
selected  samples.  The  fuels  which  should  thus  be  investi- 
gated, are:  (1),  T}'pical  coals  from  all  important  mining 
districts;  (2),  various  commercial  sized  and  some  specially 
sized  coals;  (3),  land  stored,  water  stored  and  fre.shly  mined 
coals;  (4),  powdered  bituminous,  anthracite,  lignite  and 
peat,  together  with  combinations  thereof;  (S),  oil,  lignite, 
anthracite  and  bituminous  coals,  coke,  peat,  briquets  and 
possible  mixtures  of  these  fuels. 

Complete  information  as  outlined  would  enable  the  rail- 
roads more  clearly  to  specify  desirable  and  necessary  charac- 
teristics of  fuel  and  to  select  fuels  with  far  more  intelligence 
than  can  now  be  done.  It  would  enable  them  to  determine 
with  much  greater  accuracy  the  actual  value  of  the  various 
fuels  available  instead  of  solving  this  vital  question  by  the 
imscientific  methods  now  employed  of  "collective  bargain- 
ing" between  coal  salesmen  and  fuel  or  purchasing  agent>. 
Some  tests  have  been  made  to  determine  the  relative  steaming 
value  of  and  the  maximum  capacity  obtainable  from  certain 
t)-pical  locomotive  coals  and  a  limited  number  of  different 
sized  coals.  One  railroad,  which  has  developed  this  data  for 
coal  used  on  its  lines,  has  effected  economies  which  have 
paid  in  one  year  over  tenfold  the  cost  of  making  the 
experiments. 

It  is  entirely  possible  mechanically  to  prepare  fuel  in  a 
highly  pulverized  form  and  bum  it  in  a  locomotive  furnace. 
The  machinery  for  doing  this  has  been  devolpcd  and  used 
with  success.  The  next  logical  step  is  to  determine  accurately 
just  what  is  the  complete  economic  value  of  the  utilization 


of  pulverized  fuel.  The  many  general  advantages  which 
are  bound  to  follow  its  use  are,  of  course,  recognized,  but 
it  is  not  known  how  much,  for  instance,  the  evaporation  per 
pound  of  coal  is  increased  at  different  rates  of  combustion. 
The  heat  balances  over  the  complete  range  of  boiler  capaci- 
ties of  a  few  typical  boilers  fired  with  pulverized  fuel  have 
yet  to  be  compared  with  the  balances  of  these  same  boilers 
fired  with  ordinary  fuel.  And  lastly,  values  as  exactly  as 
possible  of  the  increase  in  capacity  of  the  pulverized  fuel 
fired  boiler  should  be  established.  It  is  not  yet  possible 
completely  and  finally  to  judge  the  wisdom  either  of  attempt- 
ing to  perfect  or  of  widely  introducing  this  system  of  com- 
bustion. 

G.4S  WELDING  SPRING  BANDS 

The  cost  per  piece  is  a  most  important  factor  in  determin- 
ing the  best  process  of  welding  when  a  large  number  of 
similar  parts  are  required.  For  welding  spring  bands  the 
oxy-acet>lene  process  has  given  good  results  at  the  Rocky 
Mount  shops  of  the  Atlantic  Coast  Line. 

The  bands  are  formed  to  the  required  shafie  with  a  V-joint 
at  one  of  tlie  small  sides  and  the  welding  done  as  shown  in 


Welding    Spring    Bands    At    Rocl<y    Mount 

tlie  illustration.  One  operator  welds  five  bands  per  hour  at 
an  average  cost  of  30  cents  each  for  labor  and  material. 
Before  the  oxy-acetylene  process  was  used  these  bands  were 
welded  at  the  forge,  a  blacksmith  and  helper  welding  two 
bands  per  hour  at  a  cost  of  57  cents  each.  A  saving  of 
27  cents  per  band  is  thus  effected. 


Five  Ye.4rs  Wakdertnx  ix  the  Wilderness. — Pacific 
Electric  box  car  2586,  which  left  the  builders,  American 
Car  &  Foundry  Company,  St.  Louis,  Mo.,  December,  1913, 
arrived  on  home  rails  (first  appearance)  May  18,  1919. 
It  had  made  seventeen  trips  between  the  Middle  West  and 
Eastern  States,  three  between  Atlantic  and  Pacific  ports, 
one  trip  between  Colorado  and  Eastern  states  and  two  trips 
between  Eastern  states  and  Texas.  On  one  road  it  stayed 
108  days;  another  it  visited  nine  times  in  one  month.  This 
is  the  last  to  arrive  of  ninety  box  cars  bought  in  1913. — 
Pacific  Electric  Magazine. 


New   Devices 


A  DEVICE  FOR  BREAKING  IN 
LOCOMOTIVES 

A  device  designed  to  permit  the  breaking  in  of  a  new  or 
repaired  locomotive  on  a  short  length  of  track  near  the  shop 
is  described  in  a  patent  granted  to  A.  C.  Hinckley,  superin- 
tendent of  motive  power  and  machinery,  of  the  Oregon  Short 


does  not  move  along  the  rack  at  more  than  three  or  four 
miles  per  hour. 

This  gives  the  same  effect  as  a  break-in  trip  in  service  and 
being  near  the  shop  at  all  times  permits  immediate  adjust- 
ment as  the  operation  of  the  locomotive  indicates  it  may  be 
necessary. 

Breaking  in  and  making  adjustments  at  the  terminal  re- 


.F=- 


The  Breaking-in   Device  Attached  at  the  Front  and    Rear  Driving  Wheels 


Line  at  Pocatello,  Idaho.  It  consists  of  a  bracket  attached 
to  the  locomotive  frame  and  supporting  a  small  oil  reservoir 
having  a  discharge  pipe  e.\tending  down  close  to  the  rail 
directly  in  front  of  the  wheel.  The  reservoir  is  tilled  through 
a  hole  in  tlie  top,  and  a  valve  located  in  the  discharge  pipe 
controls  the  flow  of  oil  to  the  rail.  When  the  device  is  used 
on  oil-burning  locomotives  it  may  be  connected  to  the  oil 
tank,  thus  insuring  a  constant  supply  of  oil  without  the 
necessity  of  refilling  the  reservoir. 

This  device  is  attached  at  several  or  all  of  the  driving 
wheels  and  by  means  of  the  discharge  of  oil  on  the  rail, 
under  the  wheel  tread,  causes  them  to  slip  and  rotate  rapidly 
but,  because  of  the  lack  of  adhesion  of  the  wheel  and  the 
rail,  the  locomotive  is  moved  along  the  track  at  a  very  slow 
speed. 

By  its  use  tlie  driving  wheels  may  be  revolved  at  a  speed 
equivalent  to  forty  miles  per  hour  while  the  locomotive  itself 


duces  the  probability  of  engine  failure  on  the  road  with  the 
consequent  delays  to  traffic. 

This  method  of  breaking  in  locomotives  is  being  used  at 
the  Pocatello  shops  of  the  Oregon  Short  Line  with  execel- 
lent  re.sults. 


UTILITY  STEAM  OR  COMPRESSED 
AIR  HAMMER 

In  an  article  under  this  title,  which  appeared  on  page  372 
of  the  June  issue  of  the  Railway  Mechanual  Engineer,  the 
liammer  was  incorrectly  described  as  a  30-in.  Cincinnati 
special  forge,  operated  either  with  compressed  air  or  steam. 
The  hammer  should  have  been  described  as  a  general  utility 
forge  hammer  which  uses  either  compressed  air  or  steam. 
This  hammer  is  the  product  of  tlie  Sullivan  Machinery  Com- 
pany, Chicago,  111. 
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GREASE  LUBRICATION  OF  LOCOMOTIVE 
DRIVING  WHEEL  HUBS 

Excessive  lateral  motion  between  driving:  wheel  hubs  and 
driving  boxes  is  a  very  serious  defect  as  it  is  costly  to  repair 
and  necessitates  taking  the  locomotive  out  of  service  for  a 
considerable  period.  The  report  of  the  chief  inspector  of 
locomotives  for  1918  shows  that  l,4.i2  locomotives  were  taken 
out   of   service   by   federal    inspectors    for   th's   defect   alone. 


No.lOB.ff.O.SIeel 
Wire  Sprinff 


Cross  Section   of   Journal   and    Hub    Lubricator 

Despite  the  expense  caused  by  excessive  lateral  motion  and 
the  fact  that  heating  of  the  hubs  is  regarded  as  a  frecjuent 
cause  of  overheated  journals,  the  lubrication  of  driving 
wheel  hubs  is  usually  left  to  take  care  of  itself.  In  order 
to  overcome  the  objectionable  conditions  mentioned,  a  grease 
lubricator  which  feeds  the  lubricant  to  the  hub  face  as  well 


Sheet   Steel   Cellar   for   Locomotive    Driving    Box 

as  the  journals  has  been  developed  bv  \.  .Scranton,  Decatur. 
111. 

The  device  consists  of  two  perforated  plates,  one  to  fit 
the  journal  and  the  other  to  bear  against  the  hub  liner.  The 
grease  rests  on  a  solid  plate  inside  the  perforated  plates  and 
is  supported  by  a  coil  spring  which  sets  in  a  recess  in  the 
cellar  and  holds  the  plate  against  the  journal  and  the  hub, 
as  shown  in  the  drawin.g. 


.\  recent  ini])rovement  in  the  construction  of  the  Scranton 
Imb  lubricating  device  consists  in  the  elimination  of  the  cast 
cellar.  Two  spreaders  are  used  to  form  a  base  for  the  grease 
cellar  to  rest  on,  these  being  held  in  place  by  the  usual  cellar 
bolts.  Fastened  to  the  spreaders  is  a  sheet  which  has  a  recess 
in  which  the  supporting  spring  rests.  Doing  away  with  the 
cast  cellar  allows  the  perforated  jilate  to  come  up  higher  on 
the  journal,  increasing  its  width  ,i  in.  on  a  journal  10 
in.  in  diameter  and  also  increases  the  area  of  the  sheet  which 
lubricates  the  hub.  The  use  of  the  spreader  eliminates  the 
trouble  due  to  the  box  closing  in  on  the  cellar  and  facilitates 
the  removal  of  the  cellar.  The  Scranton  hub  lubricating 
device  has  been  applied  to  several  types  of  locomotives  on 
the  Wabash  and  service  tests  have  shown  that  it  reduces 
the  lateral  wear  on  driving  boxes  and  hubs  from  25  to  40 
per  cent. 


A  CYLINDER  LUBRICATOR  FILLER 

A  practicable  lubricator  of  simple  construction  is  the  in- 
vention of  G.  W.  Sturmer,  a  locomotive  engineer,  of  Balti- 
more, Maryland,  to  whom  a  patent  covering  it  has  been 
granted.  It  consists  of  a  cylindrical  container  having  its 
interior  surface  finished  to  receive  a  piston  which  is  attached 
to  a  rod  passing  through  the  cylinder  head  at  one  end  and 
having  a  handle  on  its  outer  end.  \  packing  held  in  place 
by  a  follower  bolted  to  the  piston  gives  a  close  contact  to  the 
cylinder  walls.     A  handle  is  welded  to  the  container  bod}-. 

The  central  deliver)-  passage,  formed  integral  with  one  of 
the  heads,  is  fitted  with  a  delivery  cock  having  an  operating 
handle,  h.  flexible  filling  pipe  is  attached  to  the  outer  end 
of  the  delivery  passage  and  is  provided  with  a  nozzle  fitted 
with  a  conical  washer  of  compressible  material.  The  sup- 
ply opening  is  located  in  the  body  wall  at  the  delivery  end 
and  can  be  tightly  closed  by  a  removable  screw  cap. 

To  operate  the  filler  the  piston  rod  is  drawn  out,  (an 
atmospheric  relief  opening  in  the  cylinder  head  permits 
this  to  be  done  easily),  so  that  the  graduations  on  the  rod 
indicate  that  the  volume  of  the  space  lietween  the  piston 
and   the   delivery   cock   is   sufficient   to  contain   the  quantity 


Lubricator  Filler  With  the   Delivery  Cock  Closed 

of  oil  desired.  The  oil  is  then  poured  in  through  the  supply 
opening,  the  screw  cap  replaced  and  tightened  and  the  nozzle 
inserted  in  the  filling  hole  of  the  lubricator.  The  piston 
is  then  pushed  in,  thus  forcing  the  oil  into  the  lubricator. 
.\  strainer  of  fine  wire  gauze  placed  over  the  inlet  to  the  de- 
livery passage  prevents  any  foreign  matter  from  entering 
the  lubricator. 

This  filler  provides  an  accurate,  economical  and  safe 
means  of  filling  a  lubricator,  as  the  graduations  on  the 
piston  rod  indicate  the  exact  amount  of  oil  delivered.  The 
pressure  on  the  piston,  with  the  close  contact  of  the  conical 
washer  at  the  lubricator,  insures  a  constant  flow  of  o-l  with 
a  reduction  of  the  waste  experienced  when  filling  a  lubrica- 
tor from  a  can  and  at  the  same  time  protects  the  operator 
from  steam  leaka.ge  through  the  lubricator  throttle. 
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DOUBLE  WORM  DRIVE  LIFTING  JACK 

A  new  type  of  lifting  jack  is  being  manufactured  by  the 
Iron  City  Products  Company,  Pittsburgh,  Pa.,  which  is 
known  as  the  Rees  Double  Worm  Drive  Lifting  Jack.     In- 


Cross  Section  of  Rees  No.  1  Jack 


Stead  of  a  single  worm  gear  pinioned  to  a  lifting  bar  the 
double  worm  principle  is  employed.  In  this  design  right  and 
left  hand  worms  are  cut  on  the  worm  shaft,  which  mesh  witli 


General   Purpose  Jack 


right  and  left  hand  worm  gears  carrying  heav\-  pinions.  The 
lifting  bar,  which  has  a  set  of  teeth  on  either  side,  is  located 
between  the  pinions  and  is  raised  or  lowered  ]>y  the  double 


Car   Journal    Jack 


action  of  the  two  gears  with  e.\trcnicly  small  effort  and 
without  the  loss  of  power  due  to  the  friction  that  is  caused  by 
an  unbalanced  thrust  on  the  worm  shaft  and  lifting  bar. 


A  number  of  different  sizes  and  capacities  of  jacks  designed 
with  the  double  worm  drive  are  being  made.  The  car  and 
general  purpose  jacks  are  made  in  a  number  of  different 
heights  and  capacities,  rating  from  10  to  25  tons,  while  the 
jack  shown  in  the  sectional  view  is  made  in  three  heights, 
9  in.,  10  in.  and  II  in.,  all  having  a  rated  capacity  of  25  tons. 

The  simplicity  and  strength  of  construction  of  these  jacks 
and  the  small  number  of  working  parts  adapt  them  to  rough 
usage,  as  there  are  only  four  working  parts  and  no  small 
parts  to  get  out  of  order. 


HANDY  KINKS  WITH  IRON  CEMENT 

Some  unique  uses  to  which  Smooth-On  iron  cement  has 
been  put  are  described  by  the  Smooth-On  Manufacturing 
Company,  of  Jersey  City,  N.  J.,  and  are  shown  in  the  illus- 
tration. This  cement  expands  as  it  hardens  and  it  is  this 
property  which  makes  it  effective  for  the  following  applica- 
tions. 

The  handles  of  hammers,  which  have  become  cracked  and 
loosened  may  be  strengthened  and  securely  fastened  in  the 
tool  by  the  use  of  Smooth-On.  The  cement  is  mixed  with 
water  to  the  consistency  of  putty  and  the  handle  dipped  in  it 
until  that  portion  of  the  handle  which  enters  the  tool  is  cov- 
ered and  all  the  irregularities  and  cracks  completely  filled 


A    Number  of   Convenient   Uses  for   Iron    Cement 

with  cement.  The  inside  surface  of  the  hammer  head  is  then 
thoroughly  covered  with  cement  and  the  handle  pressed  in. 
After  wiping  off  any  surplus  cement  and  allowing  the  cement 
to  harden,  the  hammer  is  ready  for  use.  The  handles  of 
chisels,  files,  screw  drivers  and  other  tools  may  be  treated  in 
a  similar  manner. 

A  method  of  securing  expansion  bolts  or  screws  in  con- 
crete or  a  lirick  wall  is  also  shown.  .A  liole  consideralily 
larger  than  the  bolt  or  screw  is  drilled  and  tilled  with  cement. 
The  bolt  or  screw  is  then  inserted,  twisting  it  as  it  is  pushed 
in,  and  the  cement  allowed  to  harden  l>efore  placing  any 
weight  upon  it. 

As  a  substitute  for  a  lock  nut  or  a  lock  washer  this  cement 
may  be  applied  as  shown  in  the  top  and  Ijottom  left  hand 
illustrations.  The  cement  must  always  be  allowed  to  liardon 
liofore  any  use  is  made  of  the  parts  so  treated. 
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The  new  shops  of  tJie  Pullman  Company  at  Ludlow,  Ky. 
were  destroyed  by  fire  on  the  night  of  Slay  20,  together  \vith 
six  sleeping  cars;  estimated  loss,  $225,000. 

The  new  shops  of  the  Canadian  National  at  Leaside,  near 
Toronto,  Ont.,  were  opened  for  business  a  few  weeks  ago. 
The  plant  consists  of  a  roundhouse,  powerhouse,  administra- 
tion building,  locomotive  repair  shop  and  car  repair  shop. 

The  use  of  heavy  guns  on  railroad  cars  is  engaging  the 
attention  of  officers  of  the  War  Department  at  Washington 
in  connection  with  their  studies  of  the  defenses  of  the  Chesa- 
peake bay  district.  Coast  artiller)-  officers  are  now  conferring 
with  railroad  officers  regarding  tlie  practicability  of  con- 
structing permanent  spurs  from  the  main  lines  to  the  coast 
around  Chesapeake  bay.  The  vicinity  of  Roanoke,  Va.,  is 
also  being  studied  in  connection  with  its  importance  to  the 
defense  of  the  national  capitol.  Several  hea\7  howitzers  and 
rifles  mounted  on  cars  already  are  available,  other  units  are 
under  construction  and  still  others  will  be  brought  back  from 
France. 

The  Federal  Board  of  Vocational  Education  has  issued 
a  j5-page  pamphlet,  for  the  benefit  of  disabled  soldiers,  sail- 
ors and  marines,  telling  what  kinds  of  work  they  may  be  able 
to  find  in  tlie  field  of  transportation,  including  steam  rail- 
roads, street  railways,  wagons,  automobiles  and  ocean  steam- 
ships and  harbor  craft.  The  government  stands  ready  to  edu- 
cate and  re-educate  disabled  men,  and  the  educational  de- 
partment in  the  military  and  naval  hospitals  will  give  in- 
quirers all  needed  information.  This  pamphlet  is  designed 
to  aid  individuals  in  choosing  a  vocation.  It  tells  what  kind 
of  work  must  be  done,  and  what  qualifications  are  required, 
in  the  case  of  telegraphers,  train  despatchers,  station  agents 
and  other  station  workers,  yardmasters,  clerks,  ticket  e.xarai- 
ners  and  traffic  department  employees;  shop  work,  boiler 
making,  blacksmithing,  electrical  work  and  car  repairs;  track 
work  and  train  work.  The  work  on  electric  railways  and  on 
ocean  and  harbor  vessels  is  described  in  the  same  way.  The 
Federal  Board  of  Vocational  Education,  which  is  ready  to 
give  all  possible  aid  to  disabled  soldiers,  has  offices  in  Boston, 
New  York,  Philadelphia,  Pittsburgh,  Baltimore,  Washington, 
Atlanta,  New  Orleans,  Dallas,  St.  Louis,  Cincinnati,  Chicago, 
Detroit.  Kansas  City,  Minneapolis,  Denver,  San  Francisco 
and  Seattle. 


MEETINGS  AND  CONVENTIONS 

Xew  York  Electrical  Society. — Edwin  B.  Katte,  chief 
engineer  of  electric  traction  of  the  New  York  Central,  has 
been  elected  president  of  the  New  York  Electrical  Society. 
Mr.  Katte  was  graduated  from  Sibley  College,  Cornell  Uni- 
versity, with  the  degree  of  ALE.  in  1893,  and  with  the 
degree  of  ALiLE.  in  1894.  He  began  railroad  work  on  the 
New  York  Central  &  Hudson  River  in  1896.  In  1903  he 
was  appointed  electrical  engineer,  which  carries  with  it  the 
secretanship  of  the  electric  traction  commission.  In  1906 
he  was  appointed  chief  engineer  of  electric  traction  of  the 
New  York  Central  &  Hudson  River.  Mr.  Katte  is  a  past 
vice-president  of  the  .American  Society  of  Alechanical  Engi- 
neers. 


L.    Warwick,    L'niversity 
-Calvin    W.    Rice,    29   W. 


The   following   list  gii'cs   names   of   secretaries,    dates   of   next  or  regular 
tneetings  and  places  of  meeting  of  mechanical  associations: 

.\ir-Brake   Association. — F.    M.    Nellis,    Room    3014.    165    Broadway,    New 

York  City. 
.\MEKICAN      Railroad     -Association,      Section      III — Mechanical. — V.    IL 

Hawthorne,  431   South  Dearborn   St.,  Chicago. 
-\sierican    Railroad    MA=TEn    Tinners'.    Coppersmiths'    and    Pipefitters' 

Association.— O.  E.  Schlink,  485  W.  Fifth  St,  Peru,  Ind. 
.\merican    Railway    Tool    Foremen's    -Association. — R.    D.    Fletcher.    Belt 

Railway,     Chicago.       Convention.     August     27-29,     Hotel     Sherman, 

Chicago. 
American    Society    for   Testing   Materials. — C. 

of  Pennsylvania.    Philadelphia.    Pa. 
American    Societv    of    Mechanical   Enciseers.- 

Thirty-ninth  St..  New  York. 
.\ssociation    of   Railway    Electrical   Engineers. — Joseph    A.    Andreucetti. 

C.  &  N.  W.,  Room  411,  C.  &  N.  W.   Station,  Chicago. 
Car   Foremen's  Association   of  Chicago. — Aaron   Kline,  841   Lawlor  Ave., 

Chicago.     Meetings  second  Monday  in  month,  e-xcept  June,  July  ana 

August.    Hotel    Morrison,    Chicago. 
Chief   Interchange   Car    Inspectors'   and   Car   Foremen's   Association. — 

H.  J.  Smith.  D.  L.  ,'ii  W..  Scranton,  Pa. 
International  Railroad  Master   Blacksmiths'  Association. — -A.  L.  Wood- 
worth,  C.  H.  5:  D.,  Lima.  Ohio. 
International  Railway  Fuel  Association. — J.  G.  Crawford.  542  W.  Jack- 
son  Blvd..   Chicago. 
International    Railway   General   Foremen's   .Association. — William   Hall, 

1061   W.   Wabasha  Ave.,  Winona,  Minn.    Convention  September  2-5, 

1919.      Hotel    Sherman,    Chicago. 
-Master    Boilermakers'    Association. — Harry    D.    Vought.    95    Liberty    St., 

New   York. 
.Master  Car  and  Locomotive  Painters'  Association  of  U.  S.  and  Canada. 

— A.   P.   Dane.   B.  S:  M.,  Reading.  Mass. 
Niagara   Frontier  Car   Men's  Association. — George  .A.  J.   Hochgrebe,   623 

Brisbane  Bldg.,  Buffalo,  N.  Y.     Meetings,  third  Wednesday  in  month, 

Statler  Hotel.  Buffalo,  N.  Y. 
Railway   Storekeepers'  Associatio.n. — J.   P.    Murphy.    Box   C,   Collinwood, 

Ohio. 
Traveling    Engineers'   Association. — W.   O.    Thompson,   N.   Y.   C.   R.   R., 

Cleveland,     Ohio.       Convention,     September    16-19,    Hotel    Sherman, 

Chicago. 
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I    PERSONAL  MENTION    i 

^iiiiiiiiiiiiiiiiniiiiifiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiifiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMH 
GENERAL 

C.  I.  Evans,  chief  fuel  supervisor  of  the  Missouri,  Kan- 
sas &  Texas  of  Texas,  has  been  appointed  chief  assistant 
mechanical  superintendent  of  the  Missouri,  Kansas  &  Texas 
and  associate  roads,  with  office  at  Denison,  Texas,  in  charge 
of  maintenance  of  equipment. 

H.  P.  Anderson,  mechanical  superintendent  of  the  Mis- 
souri, Kansas  &  Texas  and  the  Missouri,  Kansas  &  Texas  of 
Texas,  with  office  at  Denison,  Texas,  has  been  transferred  to 
the  staff  of  the  federal  manager  at  St.  Louis,  Mo.,  in  charge 
of  e.xecutive  and  administrative  matters  of  the  mechanical 
department  on  the  roads  under  the  jurisdiction  of  C.  N. 
Whitehead,  federal  manager,  at  St.  Louis. 

MASTER    MECHANICS  AND    ROAD  FOREMEN  OF 
ENGINES 

F.  S.  Kelly,  master  mechanic  of  the  Louisiana  division 
of  the  Texas  and  Pacific,  with  headquarters  at  Gouldsboro, 
La.,  has  been  transferred  to  Marshall,  Texas,  succeeding 
R.  E.  Roe,  resigned. 

W.  L.  Robinson,  superintendent  of  fuel  and  locomotive 
performance  of  the  Baltimore  &  Ohio,  with  headquarters  at 
Cincinnati,  Ohio,  has  been  promoted  to  division  master  me- 
chanic of  the  Illinois  division,  at  Washington,  Ind. 

CAR  DEPARTMENT 

J.  McWooD  has  been  appointed  master  car  builder  of  the 
Grand  Trunk,  Eastern  Lines,  with  headquarters  at  Mon- 
treal, Que.,  succeeding  J.  Hendry,  assigned  to  other  duties. 

SHOP  AND  ENGINEHOUSE 

Joseph  Chidley,  assistant  superintendent  of  motive 
power  of  the  New  York  Central,  Lines  West  of  Buffalo,  at 
Cleveland,  Ohio,  has  been  appointed  superintendent  of  mo- 
tive power  of  the  Lines  West,  succeeding  D.  R.  MacBain. 

D.  R.  MacBain,  superintendent  of  motive  power  of  the 
New  York  Central,  Lines  West  of  Buffalo,  has  been  ap- 
pointed assistant  general  manager  of  the  Lines  West,  with 
headquarters  at  Cleveland,  Ohio. 

Herman  F.  Noyes,  traveling  engineer  of  the  Maine  Cen- 
tral, has  been  appointed  superintendent  of  fuel  economy  of 
that  road  and  the  Portland  Terminal,  with  office  at  Portland, 
Maine. 

Charles  J.  Scudder  has  been  appointed  superintendent 
of  shops  of  the  Delaware,  Lackawanna  &  Western,  with 
headquarters  at  Scranton,  Pa.,  succeeding  Joseph  Grieser  as- 
signed to  other  duties. 

PURCHASING   AND    STOREKEEPING 

W.  C.  Bower,  purchasing  agent  of  the  New  York  Central, 
with  headquarters  at  New  York,  has  had  his  jurisdiction 
extended  over  the  Lines  West  of  Buffalo,  succeeding  G.  R. 
Ingersoll,  who  has  resigned  to  engage  in  other  business. 

DwiGHT  C.  Curtis,  inspector  of  stores  on  the  Chicago, 
Burlington  &  Quincy,  with  headquarters  at  Chicago,  has 
been  promoted  to  supervisor  of  stores  of  the  Northwestern 
region,  with  the  same  headquarters,  succeeding  J.  E.  Ma- 
haney,  resigned  to  accept  service  elsewhere. 

HoRACio  V.  Garza  has  been  appointed  assistant  purchas- 
ing agent  of  the  National  Railways  of  Mexico,  with  office  at 
New  York,  succeeding  F.  P.  de  Hoyos,  who  was  local  pur- 
chasing agent.  Mr.  de  Hoyos  remains  as  general  agent  of 
the  National  Railways  of  Mexico  as  well  as  purchasing  and 
general  agent  of  the  Southeastern  Lines  of  Mexico. 


SUPPLY  TRADE  NOTES  I 


illtilllliiiiiiililliiiiiliniiTiitillilllliillliiliiiiliiiilln; 


R.  P.  Lamont,  president  of  the  Ameriean  Steel  Foundries, 
Chicago,  has  authorized  the  announcement  that  a  contract 
for  the  purchase  of  the  Griffin  Wheel  Company  has  been 
signed. 

Edward  Walters,  sales  engineer  for  the  American  Steel 
Foundries,  Chicago,  has  resigned  to  enter  the  employ  of  the 
Keyoke  Railway  Equipment  Company,  Chicago,  as  salesman, 
with  headquarters  at  Chicago. 

H.  M.  Davison,  for  the  past  14  years  connected  with  the 
sales  organization  of  the  Hayward  Company,  has  left  that 
company  to  become  sales  manager  of  the  Ohio  Locomotive 
Crane  Company,  Bucyrus,  Ohio. 

George  W.  Jones,  assistant  manager  of  the  New  York 
office  of  the  Pittsburgh  Steel  Company,  of  Pittsburgh,  Pa., 
has  been  appointed  manager  of  the  Chicago  office,  with  head- 
quarters in  the  McCormick  building. 

W.  R.  Gillies  has  resigned  as  mechanical  engineer  of  the 
Oregon  Short  Line,  with  headquarters  at  Pocatello,  Idaho,  to 
enter  the  employ  of  the  Union  Asbestos  &  Rubber  Company, 
Chicago,  as  assistant  to  the  president. 

The  Bordon  Company,  Warren,  Ohio,  manufacturers  of 
the  Beaver  die  stocks  and  die  cutters,  has  opened  a  downtown 
Chicago  office  at  549  West  Washington  street,  in  charge  of 
Charles  A.  Green,  Chicago  representative. 

The  Duntley-Dayton  Company,  Chicago,  has  taken  over 
the  sales  agency  for  the  Red  Devil  rivet  cutting  guns,  made 
by  the  Rice  Manufacturing  Company,  Indianapolis,  Ind.,  for 
all  territory  east  of  the  Rocky  mountains. 

F.  W.  Mclntyre,  who  for  the  past  16  years  has  been  con- 
nected with  the  Niles-Bement-Pond  Company  in  Boston  and 
Chicago,  has  been  appointed  sales  manager  of  the  Becker 
Milling  Machine  Company,  Hyde  Park,  Mass. 

F.  G.  Echols,  for  many  years  general  manager  of  the  small 
tools  department  of  Pratt  &  Whitney  Company  of  Hartford, 
Conn.,  has  accepted  a  position  as  vice-president  of  the  Green- 
field Tap  &  Die  Corporation,  of  Greenfield,  Mass. 

The  General  Tool  &  Supply  Company,  Saginaw,  Mich., 
has  been  appointed  to  represent  the  Cleveland  Milling  Ma- 
chine Company  in  the  Saginaw  district,  and  will  carry  a 
stock  of  milling  machines  and  a  large  supply  of  cutters. 

The  Niles-Bement-Pond  Company,  Pittsburgh,  Pa.,  has 
removed  its  office  from  the  Frick  building  to  425  Seventh 
avenue.  The  company  has  also  opened  a  new  office  and  store 
at  116  South  avenue,  Rochester,  N.  Y.,  and  will  keep  a  stock 
of  Pratt  &  Whitney  small  tools  at  both  places. 

Edwin  T.  Jackman,  formerly  of  E.  S.  Jackman  &  Co.,  Chi- 
cago, has  returned  from  Sheffield,  England,  where  he  has 
been  investigating  methods  in  connection  with  tool  and  alloy 
steels.  On  July  I  he  became  manager  of  the  Boston,  Mass., 
office  of  the  Firth-Sterling  Steel  Company,  McKeesport,  Pa. 

The  North  American  Car  Company,  Chicago,  has  pur- 
chased a  2j-acre  tract  at  135th  street  on  a  joint  right  of  way 
of  the  Indiana  Harbor  Belt,  the  Baltimore  &  Ohio  Chicago 
Terminal  and  the  Chicago,  Rock  Island  &  Pacific,  on  which 
a  car  construction  and  car  repair  plant  will  be  built  in  the 
neart  future. 

W.  E.  Millar  has  been  appointed  Pittsburgh  district  man- 
ager of  the  Cleveland  Milling  Machine  Company  and  L.  H. 
Mesker,  vice-president  of  the  company,  has  turned  over  the 
duties  of  sales  manager  to  H.  I.  Miner.    The  company  also 
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announces  tliat  the  J.  Horstmann  Company  lias  been  ap- 
pointed French  agent,  under  the  personal  direction  of  Henri 
Nourry. 

George  Shields,  who  was  purchasing  agent  of  the  American 
Car  Company,  St.  Louis,  for  ten  years,  and  later  served  with 
the  National  Safety  Car  &  Equipment  Company  since  its  or- 
ganization, has  become  associated  with  The  Dayton  Manu- 
facturing Company  as  sales  representative,  with  headquarters 
at  Dayton,  Ohio. 

The  .\llied  Steel  Castings  Company,  Harvey,  111.,  which  is 
controlled  by  tlie  Chicago  Malleable  Castings  Company  and 
the  Universal  Draft  Gear  .Attachment  Company,  Chicago, 
will  install  a  10-ton  open  hearth  furnace  to  supplement  the 
present  Wellman-Seaver-Morgan  5-ton  tilting  furnace,  which 
will  be  enlarged. 

John  T.  Mahoney,  purchasing  agent  of  the  Buda  Company. 
Chicago,  with  headquarters  at  Harvey,  III.,  has  been  pro- 
moted to  sales  manager  of  the  truck  and  tractor  engine  de- 
partment, to  succeed  Lon  R.  Smith,  who  has  resigned  to  be- 
come general  sales  manager  of  the  Midwest  Engine  Company, 
Indianapolis,  Ind. 

Jo,se|)h  Robinson,  formerly  president  of  the  Robinson  Con- 
nector Company,  Inc.,  announces  that  he  is  no  longer  con- 
nected with  that  company  in  any  managerial  capacity  and  has 
no  supervision  over  the  mechanical  details  of  construction  of 
the  automatic  hose  connector,  of  which  he  is  the  inventor 
and  which  bears  his  name. 

W.  M.  Carty,  assistant  superintendent  of  the  .\merican 
Brake  Shoe  &  Foundry  Company,  Chicago,  has  been  ap- 
pointed superintendent  of  the  Pine  Bluff,  .\rk.,  plant  of  the 
Standard  Brake  Shoe  &  Foundn,-  Company.  The  latter  com- 
pany recently  purchased  equipment  to  increase  its  capacity 
from  ..i50  to  800  tons  a  month. 

Major  Charles  E.  Sholes  has  Lieen  elected  vice-presi- 
dent, director  and  general  sales  manager  of  the  Edison  Stor- 
age Batter)'  Company  to  succeed  Harrison  G.  Thompson, 
who  has  resigned  to 
organize  and  conduct 
the  Transportation  En- 
gineering Corporation 
of  New  York.  Major 
Sholes  has  heretofore 
been  identified  with  the 
construction,  operation 
and  management  of 
chemical  indu.stries.  He 
was  the  active  member 
of  the  Creditors'  Com- 
mittee of  the  .Aetna 
Explosives,  Inc.,  dur- 
ing the  receivership. 
During  the  war  he 
served  as  major  in  ord- 
nance, first  as  chief  of 
the  chemical  branch, 
wliich  attended  pro- 
curements of  platinum, 

cotton  linters,  alcohol,  acids,  etc.,  and  as  army  representative 
before  the  War  Industries  Board,  and  numerous  other  com- 
mittees and  boards.  He  was  subsequently  made  contracting 
officer  for  the  United  States  on  the  staff  of  Colonel  Lamont, 
and  retains  his  rank  in  the  Officers'  Reserve  Corps.  He  is 
also  chairman  of  the  Society  of  Chemical  Industry. 

Paul  H.  Schatzmann,  foreign  representative  of  the  Joseph 
T.  Ryerson  &  Son  Company,  is  temporarily  in  charge  of  the 
company's  interests  in  Brazil,  Argentina  and  Peru.  In 
August  Mr.  Schatzmann  will  sail  for  Europe,  thence  to  India, 
China  and  Japan.     A.  L.  G.  Gentles  will  take  care  of  the 


Major    C.    E.    Sholes 


interests  of  this  firm  in  Great  Britain  and  Scandinavia,  with 
headquarters  in  London. 

Samuel  F.  Joor,  consulting  engineer  of  Chicago,  has  joined 
the  .American  Steam  Conveyor  Corporation,  Chicago,  in  the 
capacity  of  sales  engineer.  Mr.  Joor  has  had  wide  experience 
in  the  conveyor  field,  at  one  time  being  western  manager  and 
sales  engineer  of  the  Jeffrey  Manufacturing  Company,  pre- 
viously being  with  the  Link  Belt  Company. 

The  McMyler  Interstate  Compam-,  Cleveland,  Ohio, 
makers  of  car  dumpers,  locomotive  cranes,  ore  and  coal 
handling  machinery,  scraper  and  railroad  equipment,  with 
works  at  Bedford  and  Warren.  Ohio,  has  opened  a  branch 
office  in  the  Merchants  Exchange  building,  San  Francisco, 
Cal.,  with  L.  A.  Somers  as  district  representative. 

W.  L.  Garland,  manager  of  the  Philadelphia,  Pa.,  office 
of  the  Safety  Car  Heating  k  Lighting  Company,  has  been 
elected  a  vice-president,  with  headquarters  at  Philadelphia, 
Pa.  Mr.  Garland  was 
born  in  Blair  county, 
Pennsylvania.  He  com- 
pleted his  apprentice- 
ship at  the  .Altoona 
shops  of  the  Pennsyl- 
vania Railroad  in 
1892;  he  then  served  in 
various  departments  of 
the  shops  for  five  years, 
and  later  took  up  loco- 
motive and  car  design. 
In  1901  he  was  ap- 
pointed chief  car  in- 
spector on  the  Penn- 
sylvania Railroad.  In 
1907  he  was  appointed 
general  agent  of  the 
Safety  Car  Heating  & 
Lighting  Company, 
and  in  1909.  was  pro- 
moted to  manager.  Mr.  Garland  was  commissioned  a  major 
in  the  Corps  of  Engineers  and  was  assigned  to  the  8  7  th 
Battalion,  Military  Railroads.  He  was  released  from  active 
service  on  the  signing  of  the  armistice. 

J.  Stanley  McCormack,  formerly  sales  manager  of  the  Bell 
Locomotive  Works,  Inc.,  New  York  City,  will  return  to  re- 
sume his  old  position  on  his  discharge  from  the  Naval  Avia- 
tion Corps,  ilr.  McCormack  enlisted  at  the  outbreak  of  the 
war,  training  as  a  naval  aviator,  received  his  commission  and 
was  detailed  to  special  experimental  aviation  development. 

E.  E.  Maher  has  organized  the  Maher  Engineering  Com- 
pany, with  office  in  the  Michigan  Boulevard  building,  Chi- 
cago, to  handle  the  sales  and  installation  of  Erie  Engine 
Works  high  speed  engines,  Sims  feedwatcr  heaters,  Dayton- 
Dowd  centrifugal  pumps,  Wagner  steam  pumps  and  Pratt 
Engineering  &  Machine  Company  fertilizer  and  sulphuric 
acid  machinery. 

The  Betson  Plastic  Fire  Brick  Company  has  been  incorpo- 
rated under  the  name  of  the  Betson  Plastic  Fire  Brick  Com- 
pany, Inc..  with  headquarters  at  Rome.  N.  Y.  Frank  J. 
Jewell  is  president  and  secretary,  and  Nelson  Adams  vice- 
president  and  treasurer.  The  company  manufactures  plastic 
fire  brick  for  boiler  furnace  linings  and  baffle  walls  and  "Hi- 
Heat "  cement  for  use  in  boiler  rooms. 

Col.  E.  J.  Hall,  first  vice-president  of  the  Hall-Scott  Motor 
Car  Company.  San  Francisco.  Cal..  recently  received  the  dis- 
tinguished ser\-ice  medal  from  the  government  in  recognition 
for  designing  the  major  portion  of  the  liberty  motor  and  also 
having  an  excellent  record  as  chief  of  the  Technical  Section, 
Air  Service,  in  charge  of  aviation  engineering,  inspection,  and 


W.  L.  Garland 


JuLV,  1919 


RAILWAY     MECHANICAL     ENGINEER 


451 


acceptance  of  airplane  parts  and  f<iuipment  with  iIk'  A.  E.  F. 
in  France,  England  and  Italy. 

The  International  Oxygen  Company,  Newark,  N.  J.,  has 
appointed  Preston  Belvin  district  sales  engineer,  in  charge 
of  the  Pittsburgh  district  sales  work,  with  office  at  1310  First 
National  Bank^building,  Pittsburgh,  Pa.  The  Chicago  office, 
in  charge  of  Philip  G.  Wesley,  has  been  removed  from  223 
Railway  Exchange  building  to  817-820  Chicago  Stock  Ex- 
change building,  30  North  La  Salle  street. 

The  manufacturing  facilities  of  the  U.  S.  Light  &  Heat 
Corporation,  Niagara  Falls,  N.  Y.,  are  to  be  increased  by  the 
addition  of  several  buildings.  The  plant  space  now  covers 
about  nine  acres  and  consists  of  22  buildings.  Recently  two 
structures  of  brick  and  concrete  were  added.  Contracts  have 
been  let  and  construction  is  already  under  way  on  the  new 
buildings  which  will  be  of  reinforced  concrete  and  brick. 

Marcel  E.  Cartier,  sales  engineer  of  the  Joseph  T.  Ryer- 
son  &  Son  Company,  Chicago,  with  headquarters  at  Paris, 
France,  has  returned  to  France  after  a  few  weeks'  visit  in  this 
countn,-.  He  will  be  joined  in  Paris  by  John  H.  Roraann, 
sales  engineer  of  the  same  firm.  Messrs.  Cartier  and  Romann 
will  have  charge  of  the  company's  business  in  France,  Bel- 
gium, Holland,  Switzerland,  Italy,  Spain  and  Portugal. 

I.  G.  Carruthers,  manager  of  sales  of  the  Carnegie  Steel 
Company,  the  Illinois  Steel  Company,  and  the  Tennessee 
Coal,  Iron  &  Railroad  Company,  with  headquarters  at  Cin- 
cinnati, Ohio,  has  been  appointed  manager  of  sales  for  the 
Chicago  district  of  the  Illinois  Steel  Company  at  Chicago. 
He  has  been  succeeded  at  Cincinnati  by  George  H.  Vant,  who 
has  been  transferred  from  the  Pittsburgh  office  of  the  Carnegie 
Steel  Company. 

The  National  Railway  Appliance  Company,  New  York, 
announce  that  by  arrangement  with  Holden  &  White,  Inc., 
Chicago,  general  agents,  they  are  now  prepared  to  offer  in 
eastern  and  southern  states  a  line  of  car  heaters  of  all  types. 
These  include  the  Jewel  hot  blast  forced  ventilation  stove, 
the  hot  water  coal  burning  coil  type,  and  a  complete  line  of 
electric  heaters,  including  cross  seat,  panel,  truss  plank  and 
vestibule  types. 

Donald  M.  Ryerson,  who  for  the  past  two  jears  has  been 
in  the  United  States  Nav}-.  has  received  his  discharge  from 
the  service  and  has  returned  to  his  duties  as  vice-president  in 
charge  of  purchases  and  sales  of  the  Joseph  T.  Ryerson  &; 
Son  Company,  Chicago.  E.  L.  Ryerson,  Jr.,  has  also  received 
his  honorable  discharge  from  the  army,  and  has  returned  to 
the  company  as  vice-president  and  works  manager  after  nearly 
two  years  of  absence. 

E.  A.  Hitchcock  has  been  elected  vice-president  of  the 
Bailev  Meter  Company,  Cleveland,  Ohio.  He  will  supervise 
the  training  of  technical  graduates  for  the  company's  service 
and  sales  departments.  During  the  past  six  years  he  has  been 
connected  with  the  E.  W.  Clark  &  Co.  Management  Corpo- 
ration as  advisorv,  consulting  and  power  sales  engineer.  Pre- 
■  vious  to  that  time  he  was  professor  of  experimental  engineer- 
ing at  Ohio  State  University. 

J.  W.  McCabe,  until  recently  district  manager  of  sales  at 
Buffalo,  N.  Y.,  for  the  Chicago  Pneumatic  Tool  Company, 
Chicago,  has  lieen  appointed  special  representative  for  tlie 
companv's  foreign  trade  department  and  will  make  an  ex- 
tended trip  throughout  the  Orient,  the  Philippine  Islands  and 
Australia.  W.  H.  White  has  been  appointed  acting  district 
manager  of  sales  at  Buffalo  to  take  charge  of  that  territory 
during  Mr.  McCabe's  absence. 

Colonel  R.  P.  Lamont,  president  of  the  American  Steel 
Foundries,  Chicago,  has  been  awarded  the  distinguished  ser- 
vice medal  for  "exceptionally  meritorious  ser\-ice  as  assistant 
to  the  chief  of  the  procurement  division,  later  as  chief  of  the 


procurement  division  and  as  a  member  of  the  claims  board 
of  the  ordnance  department,"  and  for  "rendering  material 
assistance  to  the  nation's  industry  in  adjusting  equitably  out- 
standing contracts  in  full  justice  to  employers  and  employees 
alike." 

The  Standard  Car  Construction  Company  and  the  Standard 
Car  Equipment  Company  were  merged  on  June  4,  under  the 
name  of  the  Standard  Tank  Car  Company,  with  head  office 
and  works  at  Sharon,  Pa.,  and  branch  offices  at  New  York, 
St.  Louis  and  Chicago.  John  Stevenson,  Jr.,  is  president  and 
G.  F.  Wood-Smith  is  vice-president  of  the  new  company, 
which  will  continue  all  the  functions  of  the  two  companies, 
both  as  to  the  building  and  leasing  of  tank  cars  and  all  forms 
of  steel  plate  construction. 

The  Buffalo  Forge  Company,  Buffalo,  N.  Y.,  announces  that 
Lieut.  C.  C.  Cheyney  has  returned  from  service  in  the_  United 
States  Navy,  and  is'  now  in  charge  of  its  Chicago  office  and 
store.  Lieut.  Cheyney  had  charge  of  the  mechanical  repair 
shops  at  the  naval  aviation  station,  Pensacola,  Fla.,  where 
from  500  to  1,200  men  were  employed  during  the  war.  Cap- 
tain H.  H.  Downes,  12th  U.  S.  Engineers  (Railway),  has 
returned  from  France,  and  after  receiving  his  discharge  ex- 
pects to  take  charge  of  the  Buffalo  Forge  Company's  interests 
in  the  St.  Louis  territory. 

The  Bay  City  Foundry  &  Machine  Company,  Bay  City, 
Mich.,  manufacturer  of  coal  conveyors,  saw  mill  machinery 
and  hoists,  has  purchased  the  business  of  the  Howlett  Con- 
struction Company,  Moline,  III,  manufacturer  and  builder 
of  the  Williams,  White  &  Co.,  coaling  stations.  W.  E.  How- 
lett, manager  and  engineer  of  the  Howlett  Construction  Com- 
pany, will  be  manager  of  the  railroad  coaling  station  de- 
partment of  the  consolidated  company.  This  consolidation 
will  unite  the  engineering  facilities  of  the  two  companies  and 
enable  them  to  manufacture  their  own  machinery. 

The  Central  Steel  Company,  Massillon,  Ohio,  has  opened 
new  offices  in  Detroit,  in  the  Book  building,  35-37  Washing- 
ton boulevard.  Arthur  Schaeffer,  former  assistant  director  of 
sales  at  the  home  office,  Massillon,  has  been  appointed  dis- 
trict manager  of  sales,  with  Frank  Gibbons  as  his  assistant. 
Mr.  Gibbons,  who  has  just  joined  the  organization,  has  been 
associated  with  the  Carbon  Steel  Company  for  five  or  six 
years.  He  spent  a  great  part  of  this  time  in  the  Carbon 
Company's  Pittsburgh  plant,  and  for  the  last  several  months 
has  been  district  sales  manager,  with  office  at  Detroit. 

Tentative  plans  for  a  large  increase  in  the  capacity  of  the 
PoUak  Steel  Company,  both  at  the  Cincinnati  and  Chicago 
works,  have  been  laid  and  are  rapidly  being  worked  out.  D. 
E.  Sawyer  has  been  appointed  general  manager  of  sales, 
with  headquarters  at  120  Broadway,  New  York.  Mr.  Sawyer 
was  formerly  connected  with  the  Illinois  Steel  Company,  and 
was  assistant  steel  director  of  purchases  of  the  War  Indus- 
tries Board.  The  B.  M.  Parsons  Company,  1001  Pioneer 
liuilding,  St.  Paul,  Minn.,  has  been  appointed  northwestern 
sales  representative  in  St.  Paul,  Minneapolis,  Duluth  and  the 
Iron  Range  district. 

The  S.  F.  Bowser  Company,  Ltd.,  Toronto,  Ont.,  which 
has  for  a  number  of  years  been  manufacturing  and  selling 
Bowser  gasoline  and  oil  pumps,  tanks  and  storage  systems 
under  the  control  of  the  parent  company,  S.  F.  Bowser  &  Co., 
Inc.,  Fort  Wayne,  Ind.,  has  been  re-organiezd  under  the 
Canadian  laws  to  operate  as  a  strictly  Canadian  firm.  H.  C. 
Christie,  who  has  been  for  some  time  past  connected  with  the 
Canadian  factory  of  the  S.  F.  Bowser  Company,  recently  as 
sales  manager,  has  been  elected  manager,  with  E.  E.  Cura- 
mings  as  facton-  manager.  For  a  number  of  years,  nearly  the 
entire  Canadian  trade  of  the  S.  F.  Bowser  Company  has  been 
supplied  from  the  Toronto  factory,  but  this  company  has  been 
under  the  direction  of  the  home  office  at  Fort  Wayne.  Through 
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the  present  re-organization,  the  Canadian  factor)'  is  to  be 
operated  and  controlled  as  a  separate  institution.  The  officers 
are  S.  F.  Bowser,  president;  S.  V.  Bechtel,  vice-president;  H. 
J.  Grosvenor,  secretary-,  and  W.  G.  Zalm,  treasurer. 

American  Brake  Shoe  &  Foundry  Changes 

William  G.  Pearce  has  retired  as  president  of  the  Amer- 
ican Brake  Shoe  &:  Foundry  Company  to  become  chairman 
of  the  e.xecutive  committee,   and   Joseph   B.   Terbell,   vice- 
president,     has       been 
elected  president  to  suc- 
ceed Mr.  Pearce.    Ran- 
dolph Ortman,  who  has 
been  president  for  one 
of  the  company's    sub- 
sidiaries,     has      been 
elected  a  director,  suc- 
ceeding the  late  Joseph 
D.  Gallagher. 

William  G.  Pearce, 
chairman  of  the  e.xecu- 
tive committee  of  the 
American  Brake  Shoe 
&  Foundry  Company, 
was  bom  at  Marietta, 
Ohio,  on  June  11, 
1859.  He  entered  rail- 
way service  in  August, 
1877,  as  a  clerk  in  the 
office  of  the  controller 

of  the  Missouri,  Kansas  &  Texas,  at  Sedalia,  Mo     He  was 
later  promoted  to  bookkeeper  and  chief  clerk  in  the  same 
office,  and  m  August,  1879,  left  that  road  to  take  a  clerical 
g)sition  m  the  auditmg  department  of  the  Northern  Pacific 
He  was  successively  promoted  to  assistant  e.xpress  auditor' 
assistant  auditor  of  disbursements  and  auditor  of  disburse- 
ments in  the  same  de- 
partment, and  in  Feb- 
ruary,   1890,    was   ap- 
pointed    general     pur- 
chasing   agent.     From 
May,  1892,  to  Septem- 
ber,  1896,  he  was  as- 
sistant general  manager 
of  the  same  road,  and 
when  the  Northern  Pa- 
cific was  reorganized  on 
the  latter  date,  he  was 
transferred  to  Tacoma, 
Wash.,  as  assistant  gen- 
eral       superintendent. 
From  August,  1900,  to 
July  1,   1901,  he  was 
assistant  to  the    presi- 
dent of  the    Northern 
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Pacific,   the    Seattle   &  ■>■  b.  Terbeii 

International,  and    the 

Washington  &  Columbia  River,  at  the  same  time  being  gen- 
eral manager  of  the  Seattle  &  International.  From°July, 
1901,  to  March,  1902,  he  was  general  manager  of  the  North- 
em  Pacific,  leaving  railway  service  at  the  end  of  that  time 
to  become  second  vice-president  of  the  Griffin  Wheel  Com- 
pany. On  June  5,  1905,  he  was  also  made  general  manager 
of  this  company,  with  headquarters  at  Chicago.  He  left 
the  Griffin  Wheel  Company  on  November  22,  1910,  to  be- 
come vice-president  of  the  American  Brake  Shoe  &  Foundry 
Company,  and  in  May,  1916,  was  elected  president,  with 
headquarters  at  New  York. 

J.  B.  Terbell,  the  new  president,  was  bom  at  Coming 
N.  Y.,  in  February,   1863,  and  was  educated  at  Hamilton 


College,  graduating  in  the  class  of  1S84  with  the  degree  of 
A.  B.  After  leaving  college  he  ser^-ed  with  the  Fall  Brook 
Railway,  now  the  Pennsylvania  division  of  tlie  New  York 
Central,  with  headquarters  at  Coming,  N.  Y.,  and  later 
was  vice-president  of  the  Coming  Iron  Works  In  1897 
he  became  president  of  the  Coming  Brake  Shoe  Company' 
and  in  1902,  was  elected  vice-president  of  the  Americaii 
Brake  Shoe  &  Foundry  Company,  with  headquarters  at 
Chicago,  in  charge  of  the  company's  western  business  In 
19L),  iSIr.  Terbell  came  to  the  New  York  office  in  connection 
with  munition  contracts  for  tlie  British  government. 

Transportation  Engineering  Corporation  Organized 

Harrison  G.  Thompson  resigned  from  his  position  as 
vice-president  and  general  sales  mnnager  of  the  Edison  Stor- 
age Batter}'  Company  nn  June  1,  1919,  and  has  incorporated 
the  Transportation  En- 
gineering Corporation, 
with  offices  at  200 
Fifth  avenue.  New 
Y'ork.  The  officers  are 
as  follows:  H.  G. 
Thompson,  president ; 
F.  V.  McGinness,  vice- 
president,  and  Harold 
H.  Smith,  secretary- 
treasurer.  The  new 
corporation  will  act  as 
railway  distributors  for 
t  h  e  Edison  Storage 
Battery  Company  and 
for  the  Automatic 
Transportation  Com- 
pany, of  Buffalo,  N.  Y. 
It  will  handle  the  Edi- 
son storage  batterv'  for 
train      lights,     railway 

signaling,  multiple  unit  control,  and  for  other  purposes  to 
M  .torage  batteries  may  be  applied.  It  will  also  handle 
he  complete  line  of  industrial  trucks,  tractors,  and  indus- 
trial engines  manufactured  by  the  Automatic  Transporta- 
tion Company,  with  such  apparatus  as  charging  equip- 
men     and    otlier    supplies    incident    to    the    above    lines. 

Mr.  1  nompson  be- 
came associated  with 
the  Edison  Storage  Bat- 
tery Company  in  1910, 
and  was  elected  a  vice- 
president  in  1913.  He 
was  bom  at  Weston, 
Mass.,  in  1875.  In 
1896  he  entered  the 
service  of  the  Pullman 
Company,  and  after 
two  years  was  made 
foreman  of  electricians. 
In  1900  he  resigned  to 
become  foreman  of  the 
battery  department  of 
the  Riker  Motor  Vehi- 
cle Company,  but  left 
the  latter  at  the  time  of 
its  absorption  by  the 
General  Vehicle  Com- 
pany, of  Hartford,  Conn.,  to  become  associated  with  W.  L. 
Bliss,  one  of  the  pioneers  in  electric  car  lighting  develop- 
ment. In  1905  he  entered  the  service  of  the  Pennsylvania 
Railroad  and  was  placed  in  charge  of  electric  car  lighting 
with  headquarters  at  Jersey  City,  N.  J.  About  one  year 
later  he  became  electrical  superintendent  of  the  Safety  Car 


H.    G.   Thompson 
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Heating  &  Lighting  Company,  New  York,  and  was  in 
charge  of  that  company's  electrical  laboratories  during  the 
development  of  its  first  electric  car  lighting  system.  In 
December,  1909,  he  was  appointed  manager  of  the  railroad 
department  of  the  Westinghouse  Storage  Battery  Company 
and  later,  for  a  short  time,  was  in  the  employ  of  the  United 
States  Liglit  &  Heat  Company,  New  York.  In  July,  1910, 
he  became  manager  of  the  railway  department  of  the  Edison 
Storage  Battery  Company;  in  July,  1915,  he  was  appointed 
general  sales  manager,  and  became  also  vice-president  of 
the  company  in  July,  1918. 

Frances  V.  McGinness,  who  recently  resigned  as  rail- 
way sales  manager  of  the  Edison  Storage  Battery  Company, 
is  vice-president  of  the  new  corporation.  He  graduated  from 
Columbia  University,  School  of  Engineering,  with  the  degree 
of  electrical  engineer  in  1910,  and  then  spent  a  short  time 
in  the  engineering  departments  of  the  New  York  Telephone 
Company  and  the  New  York  &  Queens  Light  &  Power  Com- 
pany. He  became  connected  with  the  Edison  forces  in  1911, 
being  then  engaged  in  experimental  work  in  Mr.  Edison's 
laboratory.  At  this  time  he  also  received  a  thorough  train- 
ing in  the  manufacture  of  the  Edison  battery.  He  was  later 
appointed  assistant  manager  of  the  railway  department  of 
the  Edison  Storage  Battery  Company,  and  in  March,  1916, 
he  was  promoted  to  manager  of  the  same  department. 

Harold  H.  Smith,  electrical  engineer  of  the  Edison 
Storage  Battery  Company,  becomes  secretarj'-treasurer  of 
the  newly  formed  Transportation  Engineering  Corporation. 

Mr.  Smith  graduated 
from  the  Polytechnic 
Institute,  Brooklvn,  N. 
Y.,  in  1909,  with  the 
degree  of  E.E,  For  one 
year  thereafter  he  was 
employed  by  the  Penn- 
sylvania Tunnel  & 
Terminal  Railroad,  in 
the  office  of  the  chief 
engineer  of  electric 
traction,  in  connection 
with  tlie  New  York 
electrification  of  the 
Pennsylvania  Railroad. 
He  then  joined  the  staff 
of  the  laboratory  of 
Thomas  A.  Edison,  at 
Orange,  and  for  several 
H.  H.  Smith  years   was  engaged   in 

research  w-ork  in  con- 
nection with  the  Edison  storage  battery.  Later  he  became 
connected  with  the  selling  department  of  the  Edison  Storage 
Battery  Company  in  the  capacity  of  engineer,  and  retained 
that  position  up  to  the  time  of  his  recent  resignation. 


The  Stark  Rolling  Mill  Company,  Canton,  Ohio,  has  ap- 
pointed George  W.  Scott  district  manager  for  the  Chicago 
territory,  with  headquarters  at  1119  Marquette  building.  Mr. 
Scott  was  formerly  Chicago  representative  of  the  Pittsburgh 
Steel  Company.  Thomas  F.  Murphy  has  been  appointed  dis- 
trict manager  for  the  Canton  territory.  He  was  formerly  con- 
nected with  the  American  Sheet  &  Tin  Plate  Company. 

The  Metallo  Gasket  Company  has  recently  been  incorpo- 
rated to  manufacture  gaskets  and  other  packings,  at  New 
Brunswick,  N.  J.,  with  the  following  officers:  Zeno  Schultes, 
president  and  treasurer ;  George  Geipel,  vice-president,  and 
Stanley  S.  Geipel,  secretary.  Mr.  Schultes  was  manager  of 
the  Goetze  Gasket  &  Packing  Company  for  about  14  years. 
George  Geipel  has  been  an  erecting  engineer  for  35  years, 
specializing  in  refrigerating  and  steam  power  plants,  and 


Stanley  S.  Geipel  has  had  ten  years'  experiense  in  mechanical 
engineering.  The  company  will  concentrate  for  a  time  on  its 
metallo  corrugated  copper  gasket  with  asbestos  cord  inlaid  in 
the  copper  grooves  or  corrugations. 

The  Chicago  Pneumatic  Tool  Company  announces  the  elec- 
tion of  Allan  E.  Goodhue  as  managing  director  of  its  English 
subsidiary,  the  Con'solidated  Pneumatic  Tool  Company,  Ltd., 
whose  offices  are  at  170  Piccadilly,  London,  and  whose  plant 
is  in  Fraserburg,  Scotland.  Mr.  Goodhue  will  also  have 
charge  of  European  sales  for  the  Chicago  Pneumatic  Tool 
Company.  He  was  for  a  number  of  years  connected  with  the 
sales  department  of  the  Midvale  Steel  Company  and  Midvale 
Steel  &  Ordnance  Company  in  Philadelphia,  Chicago  and 
Boston,  leaving  that  company  in  March,  1918,  to  enter  the 
service  of  the  government.  From  that  time  until  January  1, 
1919,  when  he  became  connected  with  the  Chicago  Pneu- 
matic Tool  Company,  he  was  assistant  manager  of  the  steel 
and  Raw  Material  Section,  Production  Division,  of  the 
Emergency  Fleet  Corporation. 


J.   E.    Muhlfield 


Railway  &  Industrial  Engineers,  Inc. 

The  Railway  &  Industrial  Engineers,  Inc.,  with 
oflices  at  25  Broad  street.  New  York,  recently  organized  by 
J.    E.    Muhlfeld    and    V.    Z.    Caracristi    announces    that   it 

has  associated  with  it 
an  experienced,  compe- 
tent and  reliable  staff 
of  experts  thoroughly 
familiar  with  domestic 
and  foreign  methods 
and  practices,  and 
offers  to  bankers,  cor- 
porations and  others  its 
services  in  a  represen- 
tative, advisory,  con- 
sulting or  administra- 
tive capacity  as  fol- 
lows: 

Organization,  man- 
agement and  operation 
of  railroad,  public  util- 
ity, industrial  and 
manufacturing  enter- 
prises. 

Examination  of  pro- 
posed capital  and  consequential  expenditures  for  facilities 
or  equipment  to  ascertain  whether  they  are  justified  and  will 
improve  conditions,  increa.se  revenues  or  reduce  costs  of 
operation  and  mamtenance. 

Assistance  in  connection  with  plans  for  financing  pro- 
jected improvements  and  extensions. 

Review  or  preparation  of  plans,  specifications  and  esti- 
mates of  costs  of  contemplated  new  construction  work,  or 
enlargements  of  existing  facilities. 

Rehabilitation  and  modernization  of  unprofitable  under- 
takings, including,  if  desired,  their  temporary  management 
and  operation  until  satisfactory  results  are  obtained. 

Advisory  or  consulting  engineers  to  insure  that  expendi- 
tures are  made  in  a  manner  that  will  produce  maximum 
economic  results  and  reflect  the  greatest  return  to  the  prop- 
erties, and  provide  the  best  security  to  the  owners. 

Advisors  and  conferees  in  labor  problems  and  in  the 
preparation  of  rules  and  regulations  governing  compensation 
and  working  conditions. 

Preparing,  passing  upon  or  approving  inventories,  valua- 
tions and  appraisals  of  properties  and  equipment. 

Consulting  engineers  for  exporters  and  importers  and 
their  foreign  representatives,  to  co-ordinate  specifications, 
prices  and  purchases  for  the  best  interest  of  each. 

Reporting  on  inventions,  new  methods  and  processes,  and 
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assistantf    in   the   development     of     those    having   practical 
merit  and  commercial  value. 

J.  E.  Mulilfeld,  who  has  been  in  transportation  work  for 
about  25  years,  ha.-;,  during  the  past  ten  years,  been  engaged 
in  rehabilitation  of  roadway,  terminals,  shops  and  eqiiip- 
ment  on  various  railways,  and  more  particularly  in  the 
design  and  development  of  the  Mallet  and  other' types  of 
large  steam  locomotives  in  combination  with  the  utilization 
of  low-grade  fuels  for  the  purpose  of  increasing  the  aver- 
age train  load  and  reducing  the  costs  of  operation  and  main- 
tenance on  railroads  in  the  United  States,  Canada  and 
Brazil.  He  was  born  at  Peru,  Ind.,  on  Septeml^er  IS,  1S72, 
and  studied  mechanical  engineering  at  Purdue  University; 
he  served  as  machinist,  and  then  as  locomotive  fireman  and 
engineer  on  the  Wabash  Railroad  and  later  successivelv  as 
engine  house  foreman  and  general  foreman  on  the  same 
road;  master  mechanic  at  Port  Huron  and  Montreal,  on  the 
Grand  Trunk;  superintendent  of  machinery  and  rolling 
stock  on  the  Canadian  Government  Railways;  superintend- 
ent of  motive  power  on  the  Baltimore  &  Ohio,  and  vice- 
president  and  general  manager  of  the  Kansas  City  Southern. 
During  the  past  five  years  he  has  been  located  in  New  York 
and  has  specialized  in  railway  and  other  valuation  and 
improvement  work  and  in  the  development  of  methods  and 
appliances  for  the  modernization  of  locomotives  and  central 
power  stations  for  the  purpose  of  reducing  investment  and 
fuel  costs,  utilizing  waste  heat,  eliminating  arduous  labor, 
and  increasing  capacity. 

V.  Z.  Caracristi  has  been  engaged  in  railway  and  indus- 
trial work  for  the  past  20  years,  having  specialized  in  loco- 
motive, car  and  shop  design   and  construction.      He  served 
as   shop  engineer    and 
maintenance  supervisor 
for  the  Richmond  |ilant 
of  the  American  Loco- 
motive   Company,   and 
in  the  inauguration  and 
installation   of   a    uni- 
form  system   of  main- 
tenance and  shop  bet- 
terment he  was  general 
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mamtenance  super- 
visor for  all  of  the 
plants  of  the  same  com- 
pany. He  assisted  in 
the  design  and  con- 
struction of  the  Wash- 
ington, D.  C,  terminal 
and    station,  and   later 

served    as   assistant    to  ,,    ,    „ 

,  .  ,  V.    Z.    Caracnsti 

general  supernitendent 
of  motive  power  of  the 

Baltimore  &  Ohio,  in  charge  of  shop  additions,  construction 
and  equipment,  and  general  betterment  of  the  design  and 
construction  of  locomotives  and  cars,  which  included  the 
design  and  construction  of  the  first  Mallet  type  locomotive. 
He  was  then  engaged  in  carrying  out  improvements  in  the 
Brewster  shops  of  the  Wheeling  &  Lake  Erie,  and  the 
Watervliet  shops,  and  Carbondale  mechanical  terminal  of 
the  Delaware  &  Hudson  Company;  in  charge  of  the  layout, 
design  and  equipment  of  extensions  to  the  Lima  Locomotive 
Works,  and  various  additions  to  plants  and  power  houses 
of  the  American  Locomotive  Company.  For  the  past  six 
years  he  has  been  engaged  in  consulting  work  for  various 
bankers  on  financial  reports  and  suggesting  improvements 
in  industrial  operating  methods  for  controlled  corporations. 
During  this  time  he  was  engaged  in  development  and  com- 
mercial work  on  means  and  methods  of  burning  coal  in  sus- 
pension. He  will  continue  this  same  work  in  his  new  con- 
nection. 
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Ash  Disposal. — The  American  Steam  Conveyor  Corpo- 
ration, Chicago,  has  issued  another  booklet  on  the  question 
of  ash  handling  facilities,  entitled  "Reducing  Ash  Disposal 
Costs."  Of  special  interest  is  a  diagram  and  description 
of  a  steam  ash  conve>or  installed  by  this  company,  that 
saved  over  three  dollars  a  day  in  ash  handling  costs.  The 
experiences  of  a  number  of  other  users  in  securing  ash  dis- 
posal economies  are  described,  and  the  text  is  illustrated 
with  a  number  of  diagrams  and  photographs  of  actual 
installations. 

Chain  Drives.— The  Morse  Chain  Compan)',  Ithaca, 
N.  Y.,  m  a  12-page  pamphlet  has  reprinted  from  the  1919 
Year  Book  of  the  National  As.sociation  of  Cotton  Manu- 
facturers an  article  by  J.  S.  White,  entitled  "Chain  Drives," 
which  explains  the  advantages  which  may  be  secured  in 
the  textile  industry  from  the  use  of  chain  drives  in  general 
power  transmission  work.  This  is  a  short  synopsis  of  the 
general  subject  of  chain  driving  and  does  not  exploit  any 
particular  make  or  type  of  power  chain,  and  includes 
engineering  data  useful  in  designing  silent  chain  drives. 

Electric  Headlights. — The  second  edition  of  an  instruc- 
tion Ijook  covering  the  installation,  care  and  operation  of 
Sunbeam  turljo-generators  and  headlights  has  been  pub- 
li'shed  by  the  Schroeder  Headlight  Sc  Generator  Company, 
EvansviUe,  Ind.  The  information  given  in  this  book  is  quite 
extensive  and  not  only  deals  with  the  Sunbeam  turbo-gen- 
erators and  headlights,  but  contains  considerable  informa- 
tion pertaining  to  incandescent  headlights  in  general,  as  well 
as  many  useful  tables  and  formulae.  It  also  contains  many 
drawings  and  photographs  showing  detail  parts  and  wiring 
arrangements. 

LocoMOTi\'E  Coaling  Plants.— A  comprehensive  book 
on  locomotive  coaling  facilities.  Rand  gravity  sand  plan  s 
and  cinder  handling  equipment  for  railroads,  describing  a 
large  number  of  repre,sentative  installations,  has  been  pub- 
lished by  the  Roberts  &  Schaefer  Company,  Chicago.  The 
catalogue  contains  68  pages,  9  in.  by  llj/j  in.,  is  well  illus- 
trated and  includes  erection  drawings  of  several  of  the  plants. 
It  also  describes  and  illustrates  some  of  the  special  features 
of  Roberts  &  Schaefer  equipment,  including  the  Schraeder 
automatic  measuring  feeder  and  a  patented  elevating  bucket. 
Some  interesting  data  is  also  given  showing  in  detail  the 
cost  of  handling  coal,  taken  from  carefully  compiled  records 
of  a  large  railway  system  which  employs  10  different  methods 
of  handling  coal,  comparing  the  cost  of  operating  plants  de- 
signed by  the  Roberts  &  Schaefer  Company  with  the  others. 

Stoker  Fired  Locomotives. — The  Locomotive  Stoker 
Company,  Pittsburgh.  Pa.,  has  published  an  attractive  book- 
let of  96  pages,  bound  in  heavy  cardboard  covers,  illustrating 
some  of  the  principal  types  of  locomotives  that  have  been 
equipped  with  mechanical  stokers  by  the  Locomotive  Stoker 
Company,  which  include  the  largest  and  most  powerful  loco- 
motives constructed,  as  well  as  the  standard  locomotives  of 
the  United  States  Railroad  Administration.  The  various 
types  of  locomotives  considered  to  be  in  the  stoker  class  are 
grouped  in  sections,  each  page  containing  an  illustration  of  a 
representative  locomotive  of  different  railroads,  with  a  table 
of  the  principal  dimensions.  After  each  section  is  a  tabula- 
tion which  permits  of  a  direct  comparison  of  the  like  dimen- 
sions of  all  locomotives  of  that  class.  These  tables  should  be 
of  special  interest  to  mechanical  engineers  designing  new 
locomotives,  as  well  as  to  those  contemplating  installing 
stokers  on  old  locomotives. 
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Supporting  the 

Sides  of  Wonden 
Gondolas 


During  the  period  when  the  shortage 
of  cars  for  the  coal  traffic  was  acute, 
many  roads  put  back  into  service 
open  top  wooden  cars  that  would  or- 
dinarily have  been  retired  and  rephiced  with  modem  equip- 
ment. Since  the  price  of  cars  has  increased  so  greatly  there 
seems  to  be  a  disposition  to  keep  these  cars  in  service.  As 
a  result  it  is  a  common  thing  to  find  wooden  gondola  cars 
under  load  with  the  sides  bulging  out  so  far  that  they  are 
a  menace  to  trainmen  riding  on  the  sides  of  other  cars.  In 
extreme  cases,  the  side  posts  sometimes  interfere  with  the 
safety  appliances  on  cars  on  adjoining  tracks. 

There  are  several  causes  tliat  lead  to  the  e.xcessive  bulging 
of  the  sides  of  wooden  cars.  In  many  cases,  the  construc- 
tion is  such  that  the  torsional  strength  of  the  side  sills  alone 
keeps  the  sides  from  spreading.  If  the  underframe  sags  un- 
der the  load,  the  distortion  has  a  tendency  to  force  the  posts 
out  still  further.  During  recent  years  the  increased  diffi- 
culty of  obtaining  siding  to  extend  the  full  length  of  the 
car  has  led  to  the  use  of  short  pieces,  which  further  weakens 
the  side. 

Of  the  methods  used  to  overcome  spreading  of  the  car 
sides  the  most  common  is  the  use  of  tie  rods  fastened  to  the 
tops  of  opposite  posts.  While  this  is  a  cheap  and  effective 
means  of  overcoming  the  trouble  it  should  be  used  only  as 
a  temporary  expedient,  as  the  rods  make  the  loading  and 
unloading  of  long  material  very  difficult.  It  is  doubtful 
whether  the  bulging  of  sides  can  be  entirely  overcome  on 
cars  with  weak  underframes.  Probably  the  most  effective 
reinforcing  for  the  sides  on  the  majoritf  of  wooden  cars  is 
secured  by  adding  diagonal  tie  straps  to  make  the  side  act 
as  a  truss  and  by  placing  gusset  .sheets  transversely  in  the 
•center  of  the  car  to  give  lateral  stift'ness.     If  wooden  gon- 


dolas are  to  be  retained  in  service  some  effective  method  of 
strengthening  the  sides  should  be  used. 


Accidents  Graphic  comparisons  of    personal    in- 

Qyg  ,jj  jury   accidents   resulting   from   failure 

of  various  locomotive  details,  classified 
Locomotive  Failures  ^y  j^tails  and  by  years,  included  in  an 
article  appearing  elsewhere  in  this  issue,  form  a  valuable 
summar}'  of  the  work  which  has  been  done  by  the  Division 
of  Locomotive  Inspection  of  the  Interstate  Commerce  Com- 
mission during  the  seven  years  for  which  reports  have  been 
rendered,  and  throw  into  relief  the  points  on  which  much 
improvement  must  still  be  made  before  a  satisfactory  situ- 
ation can  be  said  to  have  been  reached. 

One  of  the  most  striking  comparisons  brought  out  by  the 
charts  is  the  consistent  and  rapid  decrease  in  the  number 
of  accidents  due  to  boiler  e.xplosions  from  1912  to  1915, 
followed  by  an  almost  ecjually  rapid  increase  in  the  numbers 
of  similar  accidents  in  the  years  following,  until  a  total  of 
90  was  reached  in  1918,  only  7  less  than  the  number  re- 
ported in  the  fiscal  year  1912.  Considering  the  two  princi- 
pal classifications  of  causes  of  boiler  explosions;  that  is,- 
crown  sheet  failures  due  to  low  water,  with  and  without 
contributing  causes,  it  is  significant  that  while  the  latter  was 
reduced  from  a  total  of  69  accidents  reported  during  the 
fiscal  year  1912  to  a  minimum  of  14  in  1913,  and  again  in- 
creased to  38  in  1917  and  34  in  1918,  the  former  had 
jumped  from  a  minimum  of  9  in  1915  to  51  in  1918,  as 
compared  with  the  largest  number  previously  reported  of  28 
in  1913.  The  conditions  reflected  in  these  figures  no  doubt 
are  due  to  the  war,  with  the  extraordinary  demands  for  mo- 
tive power  which   it  created,   and  the  unsatisfacton-  labor 
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situation  both  as  to  quantit}-  and  qualit>-  which  the  railroads 
had  to  contend  with  during  the  year  1918. 

Post  raortems,  however,  are  of  little  value  unless  some 
lesson  may  be  drawn  from  them  for  future  guidance.  In 
this  case  the  lesson  seems  to  be  obvious.  It  is  that  any 
neglect  of  firebox  maintenance,  particularly  of  the  inspection 
and  maintenance  of  boiler  appliances  such  as  water  gage 
glasses,  gage  cocks,  injectors,  steam  gages,  safety  valves,  etc., 
results  in  grave  and  immediate  danger.  \\'hatever  slighting 
of  work  the  exigencies  of  such  a  situation  as  that  created  by 
the  war  may  seem  to  require,  safet)-  demands  that  this  re- 
quirement be  met  elsewhere  than  in  connection  with  tlie  parts 
just  mentioned. 

While  perhaps  not  among  the  leading  causes  of  personal 
injury  accidents,  Ijoiler  studs  are  a  persistent  cau.se  of  a 
sufficient  number  of  accidents  to  give  weight  to  the  author's 
suggestion  that  their  use  be  eliminated  in  ever)^  way  possible. 
Aside  from  the  element  of  danger  accompanying  the  use  of 
the  studs  themselves  the  practice  of  hanging  air  pumps, 
sometimes  two  of  the  large  SJj-in.  cross  compound  com- 
pressors, on  the  shell  of  the  boiler,  with  the  vibrations 
set  up  by  the  pumps  in  operation,  subjects  the  boiler 
shell  to  stresses  in  addition  to  those  due  to  the  working 
pressure  the  magnitude  of  which  it  is  practically  impossible 
to  evaluate.  While  past  experience  oilers  nothing  lu  occa- 
sion alarm  on  this  point,  the  uncertainty  as  to  the  future 
results  of  the  tendency  toward  increasing  the  severity  of 
these  secondar)'  stresses,  together  with  the  trouble  and  occa- 
sional accidents  due  to  the  studs  themselves,  clearly  justifies 
an  effort  on  the  part  of  the  designer  to  relocate  the  various 
appliances  and  details  now  secured  to  the  boiler  witli  studs. 

The  suggestion  of  the  author  that  the  annual  reports  of 
the  Division  of  Locomotive  Inspection  of  the  Interstate  Com- 
merce Commission  be  studied  by  all  mechanical  department 
foremen  having  to  do  with  locomotive  repairs,  if  followed, 
should  have  very  Ijeneficial  results.  A  careful  analysis  not 
only  of  the  countryw'ide  results,  but  of  the  conditions  on 
their  own  lines  would  result  inevitably  in  a  tightening  up  of 
maintenance  at  the  weak  points.  A  decrease  in  the  number 
of  accidents  would  follow,  and  fewer  locomotives  would  be 
taken  out  of  service  by  the  Commerce  Commission  inspectors 
for  needed  repairs. 


Modern 


..    .  In   a   paper  discussmg   the   subject   of 

Modern  ,.,^^,  i  •  lu 

high  speed  steel,   appearmg  elsewhere 
High-Speed  j^-jj^j^  j^^^g   jgjjj^  ^    Matthews  makes 

Steel  (ije  interesting  statement    that    "it    is 

still  a  constant  source  of  surprise  to  see  tests  conducted  in 
which  a  steel  that  ma\-  appear  of  inferior  analysis  proves 
successful,  whereas  some  of  the  other  type  of  analysis  judged 
from  this  viewpoint  only  would  naturally  be  expected  to 
prove  the  better  steel,"  and  he  draws  the  conclusion  that  "it, 
therefore,  seems  that  steel-making  rather  than  chemical 
analysis  is  the  first  consideration,  and  so  far  we  are  not  able 
to  define  or  to  specify  all  the  elements  which  enter  in  from 
the  melting  to  the  finishing  of  the  bar  to  produce  first-class 
material."  These  statements  coming  from  a  present  da\-  au- 
thority in  steel  making  are  the  results  of  long  experience  in 
the  manufacture  and  study  of  tool  steels  and  the  conclusions 
drawn  should  be  given  careful  consideration  by  every  one 
engaged  in  the  production  or  use  of  high  speed  steels.  It  has 
generally  been  thought  that  the  chemical  analysis  of  steel 
bears  a  direct  relation  to  its  utility  and  efficiency  and  this  is 
usually  true,  but  it  has  been  demonstrated,  in  exhaustive 
tests,  that  the  ch^cal  analysis  of  a  high  speed  steel  may 
be  ideal,  but  if  the  tool  making  process  is  not  properly  con- 
ducted, the  resulting  tool  will  not  be  of  a  satisfactor)'  quality. 
The  heat  treatment  of  high  speed  steel  by  the  tool  makers 
has  a  most  important  bearing  on  the  quality  of  the  cutting 


tool  and  must  be  carefully  done.  VePi-  often  too  much  re- 
liance is  placed  on  the  chemical  analysis  and  generally 
known  good  qualities  of  some  particular  brand  of  high  speed! 
steel  with  the  result  that  a  superior  grade  of  steel  often  pro- 
duces a  ven.'  inferior  tool  because  of  the  failure  of  the  tool 
maker  to  realize  the  importance  of  his  treatment  of  the  metal. 
Conscientious  work  by  the  tool  maker  will  add  greatly  to  the 
serviceabilitj'  of  cutting  tools  and  effect  a  sulastantial  economy 
in  tool  costs. 


T.     ,,,  .  One  of  the   mo.st  dilhcult   and   vital 

The  Ultimate  ..  ...  ,  ,  ,  .  , 

,  ..  operatuig    mechanical    problems   which 

Locomotive  ,,  ..^      ,  ,  ,  '^         ,        .       , 

„  the   railroad   world   must   solve   is   that 

of  the  further  development  of  the  me-.,' 
chanical  stoker  for  locomotives.  What  is  the  ultimate  loco- 
motive stoker  to  be?  The  urgent  need  of  efficient  and  eco- 
nomical locomotive  firing  is  clearly  apparent  when  it  is 
realized  that  from  SO  to  90  per  cent  of  the  millions  of  tons 
of  coal  burned  annually  by  the  railroads  of  the  United  States 
is  burned  on  the  locomotive.  This  immense  amount  of  fuel 
not  only  represents  a  vast  money  \'alue  as  a  commodit)-,  but 
it  is  directly  related  to  the  problems  of  labor  and  transpor- 
tation. Each  ton  of  coal  used  needlessly  or  wastefulh-  means 
the  economic  loss  of  the  labor  necessary  to  produce  it,  and 
IS  also  an  added  burden  to  the  already  overtaxed  transporta- 
tion facilities  of  the  nation.  The  physical  limits  of  hand 
firing  have  been  reached  because  of  the  great  increase  in 
the  size  of  fireboxes  on  modem  locomotives,  and  it  has 
become  necessary  to  devise  mechanical  means  of  conve\'- 
ing  and  distributing  the  fuel  to  the  grate.  Several  tvpes 
of  mechanical  stokers  have  been  built  and  developed  to  a 
remarkable  degree  of  efficiency,  so  far  as  supplying  the  fuel 
to  the  fire  is  concerned,  but  it  is  quite  generally  conceded  by 
the  stoker  manufacturers  that  in  the  use  of  stokers  fuel 
economy  is  largely  sacrificed  for  increased  capacity  and  that 
in  fireboxes  within  tlie  physical  limitations  of  the  fireman 
the  stoker  is  not  as  economical  as  hand  firing.  The  use  of 
the  stoker  results  in  the  production  of  more  ton-miles  per 
locomotive  mile,  which  increases  the  efficiency  and  economy 
of  operation,  but  it  does  not  produce  that  result  with  as  small 
a  use  of  coal  as  is  manifestly  desirable. 

The  methods  now  in  use  for  mechanically  feeding  fuel 
to  the  locomotive  fireljox  may  be  divided  into  three  classes: 
the  class  by  which,  the  fuel,  after  being  crushed  in  compara- 
tivel)-  small  pieces,  is  conveyed  to  the  door  of  the  firebox  and 
then  blown  on  and  distributed  over  the  grates  by  means  of 
steam  jets;  second,  the  class  by  which  the  fuel  is  crushed  and 
conveyed  to  the  firebox  in  a  similar  manner,  but  is  distributed 
over  tlie  grates  b\'  purely  mechanical  means,  and  third,  the 
class  by  which  the  fuel  is  pulverized  before  being  placed 
on  the  locomotive  tender  and  is  blown  into  the  firebox  and 
burned  in  suspension. 

While  all  of  these  methods  have  great  advantages  over 
hand-firing  on  large  locomotives  at  present,  and  each  of 
them  has  great  possibilities  of  future  development  and  may 
prove  to  be  the  much  sought  solution  of  the  pro1)lem,  it  is 
at  the  same  time  quite  conceivable  that  a  method  differing 
radically  from  those  now  in  use  will  be  devised  and  will 
solve  better  than  any  of  them  the  problem  of  feeding  into 
the  locomotive  sufficient  quantities  of  fuel  in  such  a  manner 
as  to  secure  as  efficient  or  more  efficient  use  of  the  fuel  than 
can  be  obtained  by  hand-firing.  That  the  manufacturers  of 
mechanical  stokers  are  alive  to  the  situation  is  evidenced  by 
their  constant  efforts  toward  improvement  in  their  devices. 
The  more  extensively  stokers  of  the  present  t\pes  are  used 
on  the  railroads,  and  the  more  study  railroad  mechanical 
men  as  well  as  manufacturers  give  to  the  improvement  of 
their  design  and  operation,  the  more  rapidly  the  results 
theoreticallv  po.s5ible  will  be  obtained  in  actual  practice. 
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Advantages  of        O"'?    ^'dTge    western    railroad    has    re- 
Large  Water  Capacity  '^^"'^>',  ^idopted   the   practice   of   equip- 
_,  ping   locomotives   with   tenders  having 

tor  lenders  ^  ^^j.^  j^^.^^,  ^^^^^  Capacity.     The  re- 

sults secured  have  been  so  favorable  that  an  analysis  of  the 
advantages  and  disadvantages  of  high  water  capacity  will 
be  of  interest.  The  most  evident  benefit  is  the  reduction  of 
the  number  of  water  stops,  which  saves  fuel  and  wear  on  the 
brake  apparatus  and  reduces  the  running  time,  thus  often 
effecting  a  saving  in  the  wages  of  the  train  crew.  Incident- 
ally, the  larger  water  capacity  may  permit  of  passing  water 
tanks  where  the  water  is  of  inferior  quality,  or  where  the 
location  makes  starting  difficult,  which  under  certain  con- 
ditions may  be  very  important.  Against  these  advantages 
must  be  balanced  the  increased  tonnage  hauled  and  the 
additional  maintenance  cost. 

The  amount  by  which  the  capacity  must  be  increased  to 
permit  a  reduction  in  the  number  of  water  stops  varies  under 
different  conditions.  With  the  usual  spacing  of  water  tanks 
an  increase  of  SO  per  cent  will  in  most  cases  make  it  possible 
to  run  past  one  more  tank  between  stops.  In  order  to  bring 
out  the  economies  resulting  from  the  elimination  of  the  stop, 
assume  a  locomotive  having  a  tender  with  a  capacity  of  S.OOO 
gal.  of  water  operating  over  a  division  100  miles  long  on 
a  run  that  necessitates  taking  water  at  five  intermediate  stops 
and  coal  at  one  point  on  the  division.  By  increasing  the 
water  capacity  to  12,000  gal.  the  number  of  water  stops  might 
be  reduced  from  five  to  three  and  since  a  conservative  estimate 
of  the  average  cost  of  a  stop  is  60  cents,  the  saving  per  trip 
would  be  $1.20.  As  the  extra  weight  of  water  would  not 
increase  the  number  of  trains,  the  cost  of  hauling  the  in- 
creased weight  would  be  limited  to  the  cost  of  the  additional 
fuel  burned.  The  gross  ton  miles  would  be  increased  833 
ton-miles.  Figuring  the  coal  consumption  at  250  lb.  per 
1,000  ton-miles  and  the  cost  at  $3.50  a  ton  the  e.xtra  fuel 
would  cost  36  cents.  Even  though  there  is  considerable  in- 
crease in  the  cost  of  maintenance  of  the  larger  tender,  there 
should  be  a  substantial  economy  effected  by  its  use. 

Operating  conditions  will  determine  the  extent  to  which 
the  increase  in  water  capacity  can  profitably  be  carried.  In 
passenger  service  there  would  be  no  economy  in  providing 
capacity  in  excess  of  that  required  by  the  train  between 
station  stops  where  water  tanks  are  located.  For  freight 
engines,  however,  the  capacity  could  profitably  be  increased 
to  the  amount  consumed  between  coaling  stations  where  stops 
are  necessary.  This  would  require  about  twice  the  water 
capacity  now  usually  provided. 


The 

Shop  Craft 

Strike 


The  scattering  strikes  of  railway 
shop  men,  variously  estimated  at  the 
time  of  going  to  press  as  involving 
from  100,000  to  250,000  of  the  ap- 
proximately 450,000  men  thus  employed,  and  which  will,  if 
the  threats  of  some  of  the  leaders  of  the  shop  crafts  unions 
are  carried  out,  paralyze  the  transportation  system  of  the 
country,  seem  to  mark  the  breakdown  of  the  policy  followed 
by  the  Railroad  Administration  in  dealing  with  the  labor 
situation  in  the  shops. 

One  of  the  early  acts  in  the  administration  of  Director 
General  McAdoo  was  the  creation  of  a  railroad  wage  com- 
mission to  investigate  and  recommend  adjustments  and  in- 
creases required  to  meet  the  special  conditions  created  by  the 
war.  During  the  latter  part  of  1915  and  early  in  1916, 
conditions  at  which  time  were  assumed  by  the  wage  com- 
mission as  the  basis  of  its  work,  railway  mechanics  were  re- 
ceiving from  34  to  38  cents  an  hour,  with  earnings  ranging 
approximately  from  $75  to  $90  a  month.  During  the  inter- 
vening two  years,  however,  increases  had  been  given  by  the 
railroad  companies,   so  that  the   average  monthly  earnings 


of  mechanics  for  1916  had  ranged  from  $90  to  over  $100, 
and  for  1917,  from  $105  to  about  $120.  The  award  pro- 
posed by  the  wage  commission,  based  as  it  was  on  conditions 
as  of  December,  1915,  was  modified  by  the  Director  Gen- 
eral in  General  Order  No.  27  in  order  that  the  shop  men 
might  receive  some  increase  and  a  minimum  of  55  cents  an 
hour  was  established  for  mechanics.  This,  however,  met 
with  immediate  e.xpressions  of  dissatisfaction,  accompanied 
by  a  number  of  local  strikes,  and  was  followed  by  a  request 
for  an  increase  in  the  mechanics'  rate  to  75  cents  an  hour. 
In  July,  Supplement  No.  4  to  General  Order  No.  27  was 
issued,  raising  the  mechanics'  rates  to  68  cents  an  hour, 
which  rate  was  to  be  retroactive  to  January  1,  1918.  It 
also  authorized  the  eight-hour  day  after  August  1,  with  time 
and  a  half  for  overtime.  Incidentally,  Supplement  No.  4 
resulted  in  the  destruction  of  piece  work. 

According  to  the  wage  commission  the  cost  of  living  had 
increased  by  from  37  to  40  per  cent  from  Januar}'  1,  1916, 
to  January  1,  1918.  The  Bureau  of  Labor  Statistics  of  the 
Department  of  Labor  quotes  average  prices  of  a  wide  range 
of  food  products,  the  average  increase  in  price  of  which  was 
16  per  cent  from  January,  1918,  to  January,  1919.  As  food 
is  the  largest  single  item  entering  into  the  cost  of  living,  it 
hardly  seems  possible  that  the  cost  of  living  in  January,  1919, 
or  about  the  time  the  present  demands  were  presented,  had 
advanced  more  than  60  per  cent  since  the  beginning  of  1916, 
although  the  labor  leaders  base  their  present  wage  demands 
on  an  alleged  increase  of  some  80  per  cent.  Judging  from 
the  month  to  month  increases  in  food  prices  since  that  time, 
it  is  impossible  to  conceive  that  a  100  per  cent  increase  has 
taken  place  up  to  date.  But  the  wage  rates  of  the  shop  men 
have  increased  approximately  100  per  cent  over  those  in 
effect  late  in  1915.  The  increase  in  the  cost  of  living, 
therefore,  seems  clearly  to  be  a  specious  and  fallacious  argu- 
ment in  connection  with  the  present  wage  demands. 

The  source  of  dissatisfaction  is  not  merely  the  increase  in 
living  costs.  The  spread  of  labor  union  policies,  which  it  was 
supposed  would  cause  satisfaction,  probably  is  responsible  for 
much  of  the  dissatisfaction.  Take  the  piece-work  situation: 
Men  who  had  been  averaging  good  earnings  on  a  piece-work 
basis  before  the  issuance  of  Supplement  No.  4,  found  them- 
selves under  the  provisions  of  this  order,  earning  practically  as 
much  as  before  without  any  effort  on  their  part,  and  what  was 
worse,  with  their  hands  tied  so  far  as  their  ability  to  further 
increase  their  earnings  by  their  own  efforts  was  concerned. 
A  source  of  dissatisfaction  and  unrest  among  piece  workers 
was  thus  created.  Another  provision  of  Supplement  No.  4 
was  the  institution  of  the  eight-hour  day  \vith  time  and  a 
half  for  overtime  after  August  1,  1918.  This  resulted  in 
a  temporary  increase  in  earnings,  a  reduction  in  which  soon 
followed  when  overtime  work  was  discontinued.  A  reduction 
of  earnings  is  never  a  source  of  satisfaction  and  good  feeling. 
The  failure  of  the  liberal  policy  of  the  Railroad  Adminis- 
tration in  its  dealings  with  labor  to  meet  with  a  response  in 
the  way  of  stimulated  effort  or  co-operation  is  generally 
conceded  and  has  been  commented  on  in  some  of  its  phases 
in  these  columns.  The  following  case  is  topical  in  kind,  if 
not  strictly  in  degree,  of  a  general  condition :  .\  certain  engine 
terminal  in  eastern  territory,  which  in  1916  despatched  100 
engines  daily  in  addition  to  taking  care  of  some  heavy  Mal- 
let repairs,  employed  about  200  men  in  two  shifts.  Since  the 
first  of  this  year  the  same  terminal  has  employed  over  SCO 
men  in  three  shifts.  From  $15,000  to  $16,000,  the  payroll  has 
increased  to  $130,000  a  month  in  the  same  period. 

Just  what  will  be  the  outcome  of  the  present  situation  no 
one  can  predict.  It  is,  however,  quite  evident  that  no  satis- 
factory and  stable  working  arrangement  can  be  effected  until 
the  worker  and  the  manager  in  their  relations  with  one  an- 
other are  free  to  and  do  give  expression  in  what  they  say 
and  what  they  do  to  their  own  inherent  sense  of  justice. 
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Injuries  from  Locomotive  Failures 

Suggestions  for  Their  Reduction  Based  on  a  Digest 
of  the   I.    C.    C.    Locomotive    Inspection    Reports 


BY  JOHN  L.  MOHUN 
Assistant  to  Consultinji  Fngincer,   Union  Pacific  Systen 


BY  presenting  the  personal  injury  accidents,  as  listed  in 
the  several  annual  reports  of  the  Chief  Inspector  of 
Locomotive  Boilers  to  the  Interstate  Commerce  Com- 
mission in  a  comparative  graphic  form,  with  an  analysis  of 
the  cause  of  the  principal  locomotive  failures  which  caused 
these  accidents,  it  seems  possible  tliat  means  may  be  devised 
whereby  accidents  due  to  such  failures  may  further  be 
reduced. 

As  these  reports  emanate  from  a  source  independent  of 
the  railroads  and  are  national  in  scope,  tendencies  toward 
faulty  construction  or  improper  maintenance  are  naturally 
more  forcibly  brought  out  than  in  the  case  of  the  usual  rail- 
road meclianical  department  reports  covering  locomotive 
failures,  which  are  confined  to  a  single  or  a  system  of  roads. 
Therefore,  serious  attention  should  be  given  these  reports  and 
the  recommendations  as  to  improvements  made  by  the  Chief 
Inspector.  ' 

The  Federal  Locomotive  Boiler  Inspection  Law  enacted 
February  17,  1911,  made  it  unlawful  to  operate  a  locomo- 
tive with  its  boiler  in  an  unsafe  condition  and  prescribed 
rules  and  regulations  for  the  inspection  and  te.st  of  the  l)oiler. 
The  law  further  requires  the  railroads  to  report  to  the  Inter- 
state Commerce  Commission  all  accidents  resulting  from 
locomotive  boiler  failures  or  their  appurtenances  causing 
serious  personal  injury  or  death.  The  Commission  considers 
a  serious  injury  as  one  causing  the  person  involved  to  be 
incapacitated  for  more  than  three  days  in  the  aggregate 
within  ten  days  immediately  following  the  accident.  The  law 
also  requires  the  facts  concerning  such  accidents  to  be  in- 
vestigated by  the  Chief  Inspector  of  Locomotive  Boilers  or 
one  of  his  assistants. 

The  Congress  on  Marcli  4,  1915,  amended  the  original 
Locomotive  Boiler  Inspection  Law  by  making  its  provisions 
apply  to  the  entire  locomotive  and  its  tender  and  all  their 
appurtenances.  The  features  as  to  reporting  and  investi- 
gating accidents  remain  the  same. 

Attention  is  invited  to  the  charts,  which  present  the  per- 
sonal injury  accidents  in  a  comparative  graphic  form  for  the 
years  1912  to  1918  inclusive.  As  the  law  at  lirst  related 
solely  to  tlie  locomotive  boiler.  Fig.  1  lists  the  personal  injur)' 
accidents  chargeable  to  the  failure  of  locomotive  boilers  and 
their  appurtenances  only,  for  the  years  1912  to  1915.  As 
the  law  was  later  amended  to  cover  the  locomotive  and  its 
tender.  Fig.  2  covers  all  personal  injury  accidents  chargeable 
to  the  entire  locomotive  and  tender,  and  their  appurtenances, 
for  the  years  1916  to  1918  inclusive. 

It  is  obvious  that  certain  tendencies  indicated  by  these 
charts  must  be  interpreted  with  reservations,  as  there  are  a 
number  of  conditions  varying  from  time  to  time  which  should 
be  given  consideration  before  drawing  definite  conclusions, 
such  as  the  amount  of  traffic,  number  of  locomotives  in  serv- 
ice, weather  and  labor  conditions,  and  the  very  abnormal 
state  of  affairs  brought  about  by  the  world  war  in  the  past 
few  years.  However,  these  charts  and  the  information  given 
in  detail,  covering  individual  accidents  in  the  annual  reports 
of  the  Chief  Inspector,  bring  out  certain  features  in  such  a 
pronounced  manner  tliat  quite  definite  conclusions  can  be 
drawn  notwith.standing  the  effect  of  these  variable  conditions. 
Tlie  predominating  feature  in  Fig.  1  is  the  consistent  re- 
duction each  year  in  the  total  number  of  accidents,  number 


killed,  and  number  injured.  In  the  majority  of  cases  this  is 
also  true  of  the  number  of  accidents  chargeable  to  the  failure 
of  individual  parts  of  the  boiler  or  its  appurtenances.  Evident- 
ly the  material  falling  off  in  traffic  during  the  years  1912  to 
1915  had  considerable  to  do  with  reducing  the  number  of  acci- 
dents, but  undoubtedly  a  large  amount  of  this  improvement 
was  directly  attributable  to  the  rules  and  regulations  govern- 
ing the  inspection  and  testing  of  locomotive  "boilers  and  their 
appurtenances,  put  into  effect  in  1911  and  1912  by  the 
Division  of  Locomotive  Boiler  Inspection  of  the  Interstate 
Commerce  Commission,  and  the  general  co-operation  of  the 
railroads,  locomotive  builders  and  the  railway  supply  com- 
panies. 

Fig.  2  shows  a  reverse  state  of  affairs,  with  the  exception 
of  the  numljer  killed,  in  this  respect  1918  showing  an  im- 
provement oyer  1917. 

The  increased  numljer  of  accidents  between  the  year?  191S 
and  1916  was  primarily  due  to  the  extension  of  the  law  to 
include  the  entire  locomotive  and  tender;  and  the' increase 
each  year  from  1916  to  1918  no  doubt  was  principally 
caused  by  the  abnormal  condition  the  railroads  were  wijrking 
under  during  these  years,  resultiijig  from  the  war  and  the  severe 
winter  of  1917-1918.  It  is  obvious  thqt  even  if  conditions  had 
been  normal  during  these  yearsj  the  ^anje  ratio  of  red,uction 
in  accidents  which  occurred  in  the  first  few  years  after  tlie 
Locomotive  .Boiler  Inspection  Act  went  into  effect,  could 
hardly  have  been  e.xpect.ed. 

The  principal  accidents  causing  personal  injuries  shovm 
by  these  charts  were  due  to  tlie  failure  of  the  following  loco- 
motive parts  or  their  appurtenances:  Boilers,  flues." grate 
shakers,  injector  and  connections,  injector  steam  pipes,  re- 
verse levers,  squirt  hose,  lubricator  glasses,  water  glasses. 

BOILERS  AND  THEIR  APPURTEN.4NCES 

Of  these  items,  boiler  failures  are,  of  course,  the  mosj  seri- 
ous, both  in  the  loss  of  life  and  damage  to  property.  Fig.  1 
shows  a  large  reduction  in  the  number  of  boiler  explosions 
from  all  causes,  there  being  9?  in  1912  as  compared;  with 
25  m  1915.  Fig.  2  shows  just  the  reverse,  there  being  an 
increase  in  the  number  of  boiler  explosions  from  all  causes 
from  41  in  1916  to  90  in  1918. 

As  will  be  seen  by  these  charts,  boiler  explosions  due  to 
low  water,  no  contributory  cause,  fell  oft"  fairly  constantly 
from  69  in  1912  to  34  in  1918;  but  explosions  due  to  low 
water,  contributory  causes  or  defects  found,  increased  during 
the  same  period  from  23  to  51. 

The  following  cases  of  contributory  causes  to  boiler  ex- 
plosions are  taken  from  the  Chief  In.spector's  reports  for  the 
years  1912  to  1918,  and  a  considerable  percentage  of  all 
boiler  explosions  disclose  similar  self-evident  defects. 

"A  bad  leak  was  found  in  packing  n^it  cf  top  water  glass  cock:  no  packing 
111  nut  at  all,  and  valve  handle  was  wired  to  prevent  it  from  being  blown 
out.  Lnion  nut  in  steam  pipe  to  water  glass  was  very  loose  and  had  been 
leaking  badly.  Such  leaks  cause  water  to  raise  in  the  glass  and  show  an 
incorrect  water  level.  These  leaks  had  been  reported  four  times  previous 
to  accident." 

"Improperly  located  water  glass  and  gage  cocks;  lowest  reading  of  water 
glass  one-eighth  inch  above  highest  point  of  crown  sheet;  bottom  gage  cock 
IJs  inches  above  highest  point  of  crown  sheet;  locomotive  received  new 
hrc  box  nine  months  before  accident  and  had  evidently  been  operating  in 
this  dangerous  condition  for  that  length  of  time," 

"Obstruction  in  hottnm  water  glass  fitting;  bottom  gage  cock  stopped  up 
w.th  solid  scale  and  inoperative  and  water  i;lass  cocks  and  three  gage  cocks 
not   extending  through   reinforcing  plates." 
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"Both  injectors  defective:  injectors  reported  14  times  previous  to  acci- 
dent." 

"The  failure  occurred  along  the  edge  of  the  longitudinal  seam  where  a 
crack  had  formed  completely  through  the  plate  in  several  places  and  more 
than  halfway  through  for  the  entire  length  of  the  course.  The  engineer 
had  reported  a  lea^  under  the  jacket  at  this  point  three  times  immediately 
prior  to  the  accident." 

"Crown  bolt  heads  defective  and  excessively  calked,  due  to  having  been 
overheated  some  time  previous." 

"Cro^vn  sheet  failure,  overheated;  water  foaming  badly;  reported  six 
times  by   different  engineers  prior  to   accident,  but  boiler  not  washed." 

"Twelve  crown  bar  braces  were  defective  on  account  of  seven  pins  miss- 
ing; four  pins  broken  and  one  brace  broken.  Scale  was  found  in  the 
crowfoot  holes,  where  pins  should  have  been,  showing  that  pins  had  been 
out   for  some  time." 

"Mud  ring  cracked  and  leaking  badly:  reported  18  times,  and  crown 
bolts  reported  leaking  badly  16  times  within  30  days  prior  to  the  accident." 

'Opening  in  fusible  plug  filled  with  sediment  cr  slag,  rendering  it  in- 
operative; report  of  inspection  made  three  days  before  accident  occurred, 
shows  fusible  plug  removed  and  cleaned,  yet  it  was  found  in  this  condition 
and  had  to  be  cut  out  of  the  sheet." 

It  is  realized  that  quite  often  locomotive  running  repairs 
have  to  be  made  from  day  to  day,  under  the  most  trying  cir- 
cumstances as  to  constant  demand  for  and  shortage  of  power, 
lack  of  proper  facilities,  and  other  unfavorable  conditions. 
These  facts  should  not,  however,  be  considered  valid  reasons 
for  placing  locomotives  in  service  without  knowing  that  such 
serious  defects  as  those  listed  above  do  not  exist. 

BOILER  STUDS 

The  charts  show  a  yearly  average  of  about  fourteen  per- 
sonal injury  accidents  chargeable  to  the  failure  of  boiler 
studs,  but  the  Chief  Inspector's  reports  disclose  many  times 
this  number  found  by  the  district  inspectors  in  a  leaky  or 
defective  condition.  A  large  number  of  accidents  are  shown 
to  be  due  to  studs  blowing  out  on  account  of  improper  appli- 
cation, in  some  cases  not  more  than  two  or  three  threads  hav- 
ing entered  the  sheet.  A  number  of  accidents  were  also 
caused  by  studs  failing,  while  being  tightened,  under  pres- 
sure. The  Chief  Inspector  in  his  si.xth  annual  report  states 
that  studs  should  not  be  repaired  by  calking  and  under  no 
circumstances  should  an  attempt  be  made  to  tighten  them 
while  there  is  steam  pressure  on  the  boiler. 

An  effort  should  be  made  to  reduce  as  much  as  possible 
the  large  number  of  studs  now  being  placed  in  the  boiler  for 
attaching  various  parts  and  au.xiliary  devices,  especially  when 
the  device  produces  vibrations  or  shocks  on  the  studs,  such 
as  is  the  case  with  air  compressors  and  reverse  lever  quad- 
rants. 

In  connection  with  large  Mallet  locomotives,  several  rail- 
roads and  the  Railroad  Administration  have  placed  the  air 
compressors  on  the  front  of  the  locomotive  and  it  is  believed 
that  this  should  be  followed  generally  with  respect  to  all 
large  locomotives  for  the  reasons  that  all  boiler  studs  are 
dispensed  with,  the  compressors  can  more  readily  be  looked 
after  by  the  engine  crew  when  running  and  as  two  com- 
pressors are  usually  used  on  large  locomotives,  by  placing 
one  on  each  side  of  the  center  line  an  equal  weight  dis- 
tribution is  obtained.  By  placing  the  compressors  on  the 
front,  instead  of  on  one  side  of  the  locomotive,  more  free  air 
would  be  passed  over  the  air  cylinders  when  running,  thus 
securing  a  better  cooling  effect. 

The  reports  show  a  number  of  failures  of  studs  which 
attach  the  reverse  lever  quadrant,  undoubtedly  due  to  vibra- 
tion set  up  in  the  reach  rod.  The  use  of  a  power  reverse  gear 
wherein  the  shocks  or  vibrations  are  cushioned  by  the  air  in 
the  cylinder,  would  seem  to  offer  means  for  avoiding  this 
trouble. 

There  are  also  a  number  of  minor  parts  fastened  to  the 
boiler  by  studs  which  by  a  little  study  on  the  part  of  the  de- 
signer, could  be  avoidetl;  for  example,  usually  two  steps  are 
provided  in  connection  with  the  sand  bo.x,  requiring  alto- 
gether four  boiler  studs.  A  light  ladder  could  readily  be 
substituted;  secured  at  the  top  to  the  base  of  the  sand  box, 
and  at  the  bottom  to  the  running  board. 

On  all  of  the  locomotives  recently  ordered  by  the  Railroad 


Administration,  with  the  exception  of  the  switchers,  the  bell 
stand  is  attached  to  the  front  end.  This  is  good  practice,  as 
it  is  not  only  the  logical  place  for  the  bell,  but  all  boiler  studs 
for  attaching  the  stand  are  dispensed  with.  Such  matters  as 
the  fastening  of  sand  box  steps  and  bell  bases  may  seem  of 
little  moment,  but  there  are  many  such  parts  which  may  be 
similarly  treated  to  eliminate  boiler  studs,  which  taken  in 
the  aggregate  assume  considerable  importance. 

When  a  new  firebox,  back  end  or  an  entire  boiler  is  applied 
to  an  old  locomotive  it  is  generally  renewed  in  kind,  with  the 
possible  exception  of  the  application  of  a  superheater  and  a 
brick  arch,  and  certain  improved  features  of  construction 
developed  in  the  past  few  years  are  not  usually  employed, 
although  such  improvements  may  cost  little  or  nothing.  In 
renewals  of  this  kind  where  boilers  have  originally  been 
attached  to  the  frame  by  means  of  pads  and  clamps  in  con- 
nection with  which  a  large  number  of  studs  are  placed  in  the 
firebox  sheets,  it  would  seem  advisable  to  substitute  furnace 
bearers  or  furnace  expansion  plates  attached  to  the  mud  ring 
of  the  firebox,  thus  dispensing  with  the  troublesome  boiler 
studs.  If  the  side  grate  bearers  had  originally  been  sup- 
ported by  studs  placed  in  the  side  sheets  of  the  furnace,  it 
would  also  seem  desirable  when  renewing  a  firebox  or  back 
end  to  substitute  the  more  modern  method  of  supporting  the 
grate  bearers;  that  is,  by  brackets  fastened  by  studs  placed 
in  the  mud  ring,  thus  further  dispensing  with  boiler  studs. 

When  a  firebox,  back  end  or  a  new  boiler  is  installed,  the 
steam  turret  and  possibly  the  injectors  could  be  placed  out- 
side the  cab;  thereby  reducing  the  possibility  of  accidents 
due  to  tlie  failure  of  their  steam  connections. 

BOILER  WASHOUT  PLUGS 

These  reports  show  that  quite  a  number  of  accidents  are 
caused  by  boiler  washout  plugs  being  tightened  while  under 
pressure.  After  a  boiler  has  been  washed,  filled  with  water 
and  fired  up,  if  a  washout  plug  should  be  found  leaking  it 
is  a  very  natural  temptation,  in  order  to  save  time  and  labor, 
to  attempt  to  tighten  the  plug  while  under  pressure.  But  the 
very  fact  that  the  plug  is  leaking  indicates  that  the  fine 
threads  may  have  been  crossed  and  it  should  in  no  case  be 
touched  with  a  wrench  while  the  boiler  is  under  pressure. 

ARCH  TUBES 

The  charts  indicate  a  yearly  average  of  about  11  accidents 
caused  by  the  failure  of  arch  tubes.  The  reports  show  the 
major  number  of  failures  due  either  to  an  accumulation  of 
mud  within  the  tubes  or  faulty  setting.  In  1912  there  were 
18,  and  in  1918  only  9  accidents  chargeable  to  arch  tubes. 
Considering  the  fact  that  the  number  of  arch  tubes  in  service 
increased  in  this  period  from  approximately  40,000  to  100,- 
000,  the  showing  may  be  considered  a  very  satisfactory  one 
and  indicates  that  those  concerned  realize  the  importance  of 
keeping  arch  tubes  free  from  obstructions  in  order  to  obtain 
Ijroper  circulation  through  the  tubes  and  thereby  prevent 
them  from  being  burnt. 

TUBES 

By  referring  to  the  charts  it  will  be  noted  that  personal 
injury  accidents  due  to  the  failure  of  tubes  fell  off  quite  con- 
si.stently  from  56  in  1912  to  40  in  1918,  most  of  the  failures 
being  due  to  poor  welds;  but  the  reports  show  a  much  greater 
improvement  in  the  number  of  defective  or  leaky  tubes  found 
by  the  district  inspectors,  the  decrease  being  about  from  2,270 
in  1912toS6S  in  1918.  Unquestionably  this  improvement  was 
largely  due  to  better  methods  of  setting  tubes,  electric  welding 
of  beads,  and  the  rule  of  the  Commission  limiting  the  use  of 
tube  plugs  and  specifying,  when  tliey  are  used,  they  must  be 
tied  together  with  a  rod  through  the  tubes. 

SUPERHEATER   FLUES 

Only  nine  accidents  are  shown  by  the  charts  for  the  years 
1912  to  1918  due  to  the  failure  of  superheater  flues,  which 
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indicates  tliat  tliese  flues  are  licini»  well  maintained,  especially 
when  it  is  considered  that  the  total  number  of  superheater 
tubes  in  service  increased  from  about  125,000  in  1912  to 
980,000  in  191S. 

AUTOM.ATIC  FIKE  DOORS 

In  order  to  reduce  as  much  as  possible  the  serious  conse- 
quences of  firebox,  flue,  and  arch  tube  failures,  the  Chief 
Inspector  in  his  annual  report  for  the  year  ended  June  30, 
1917,  recommends  that  all  new  and  all  locomotives  then  in 
service,  when  receiving  general  repairs,  be  provided  with  a 
mechanically  operated  tire  door,  so  constructed  that  it  is 
only  open  when  the  operator  places  his  foot  on  the  pedal. 
He  further  states  that  with  the  ordinary  swing  door,  such 
boiler  failures  invariably  result  in  blowing  the  fire  door  open 
and  discharging  steam  and  boiling  water,  together  with  the 
contents  of  thefirebox,  into  the  cab  of  the  locomotive,  seri- 
ously or  fatally  burning  persons  therein.  He  also  directs 
attention  to  the  fact  that  with  the  automatic  fire  door,  the 
door  will  remain  closed  if  the  failure  occurs  while  it  is  closed; 
and  if  the  failure  takes  place  while  it  is  open,  it  will  auto- 
matically close  the  instant  the  fireman's  foot  is  removed  from 
the  operating  device,  thus  preventing  the  direct  discharge  of 
steam  and  scalding  water  into  the  cab  of  the  locomotive. 

From  the  aljove  it  would  appear  that  the  automatic  fire 
door  is  a  most  important  safety  device,  and  its  use  is  well 
■warranted  solely  for  this  reason  and  regardless  of  its  coal 
saving  features,  which  are  generally  recognized. 

GR.WE  SHAKERS 

As  disclosed  by  Fig.  2,  personal  injury  accidents  charge- 
able to  grate  shakers  amounted  to  23  in  1916;  51  in  1917 
and  39  in  1918.  Reports  show  these  accidents  principally 
due  to  improper  maintenance  of  the  grate  shaker  mechanism, 
such  as  worn  or  missing  pins  and  hand  shaker  bars  slipping 
off  staff,  due  to  wear  in  the  socket  and  the  lever  stub.  The 
use  of  steam  operated  grate  shakers  should  preclude  the  pos- 
sibility of  such  accidents. 

As  a  large  number  of  grate  bars  on  old  locomotives  are 
connected  b°y  single  rods  placed  on  one  side  of  the  lug  on 
the  grate  bars  and  employ  rather  small  pins,  lost  motion  is 
soon  set  up  and  the  whole  grate  shaker  mechanism  becomes 
loose  and  wobbly  and  when  in  this  condition  is  liable  to 
cause  an  accident. 

It  would  appear  advisable  in  sucli  cases  to  sul^stitute  a 
more  modern  method  consisting  of  douljle  connecting  rods, 
one  placed  on  each  side  of  the  grate  bar  lugs  with  large,  sub- 
stantial pins.  This  change  could  be  made  at  a  relatively 
small  cost.  If  it  should  require  a  change  in,  or  relocating 
of,  the  lugs  on  the  grate  bars,  this  could  readily  be  taken 
care  of  at  practically  no  increase  in  cost,  as  grate  bars  have 
to  be  renewed  constantly.  At  the  same  time  it  might  be 
found  expedient  to  redesign  tlie  grates  in  order  to  confomi  to 
more  modern  practice,  especially  as  to  providing  maximum 
air  openings  obtainable  without  the  loss  of  coal,  thereby  in- 
creasing the  coal  burning  efficiency  of  the  grates.  This  can 
be  done  at  small  cost  due  as  stated  before,  to  the  fact  that 
grates  have  to  be  replaced  repeatedly. 

As  coal  dust  frequently  accumulates  on  the  top  of  the  grate 
lever  stubs,  the  socket  of  the  detachable  hand  bar  should  be 
so  arranged  that  there  would  be  at  least  one  inch  clear  space 
between  the  bottom  of  the  socket  and  the  top  of  the  stub  lever 
■when  the  socket  is  placed  home  on  the  stub.  Further,  a  hole 
should  be  drilled  through  the  sides  and  at  the  bottom  of  the 
socket  in  order  to  allow  any  coal  which  may  have  lodged  on 
the  top  of  the  lever  to  fall  out. 

INJECTOR  AND   CONNECTIONS 

The  charts  show  that  personal  injury  accidents  chargeable 
to  tlie  failure  of  injectors  and  connections  (not  including  in- 


jector steam  pipes)  decreased  almost  constantly  from  47  in 
1912  to  23  in  1918,  and  accidents  chargeable  to  injector 
steam  pipes  fell  off  in  the  same  period  from  31  to  16.  The 
reports  indicate  that  practically  all  of  tliese  accidents  were 
due  to  the  union  nuts  or  brazed  on  collars.  Failure  of  union 
nuts  were  due  in  most  cases  to  threads  stripping,  nuts  too 
large  or  broken  by  the  use  of  improper  tools,  such  as  han^mier 
and  chisel.  A  large  number  of  accidents  are  .shown  to  be 
due  to  the  failure  of  union  nuts  while  lieing  tightened  under 
pressure.  This  is,  needless  to  say,  a  dangerous  undertaking 
and  should  be  avoided.  Failure  of  the  brazed  collars  and 
sleeves  is  generally  due  to  poor  brazing.  The  district  in- 
spectors' reports  disclose  the  fact  that  there  were  26,342  in- 
jectors and  connections  found  defective  in  1913  and  that  there 
was  practically  a  consistent  reduction  to  5,803  in  1918. 
Even  the  latter  figure  seems  to  indicate  a  rather  bad  state  of 
affairs  as  to  the  proper  maintaining  of  so  important  a  piece 
of  apparatus,  especially  in  view  of  the  Commission  rule  re- 
quiring the  injectors  to  be  tested  before  each  trip. 

Undoubtedly  the  use  of  non-lift  injectors  placed  outside  of 
the  cab,  and  the  so-called  "mechanical"  pipe  joints  in  place 
of  brazed  collars,  both  of  which  are  now  coming  into  general 
u.'ie,  will  materially  improve  conditions  in  this  respect. 

REVERSE  LEVERS 

Fig.  2  shows  that  there  were  38  accidents  in  1916,  29  in 
1917  and  40  in  1918  chargeable  to  the  failure  of  reverse 
levers. 

District  inspectors'  reports  disclose  that  there  were  60 
defective  levers  found  in  1916,  178  in  1917  and  244  in  1918. 
Practically  all  of  these  accidents  are  shown  to  be  due  to  the 
reverse  lever  slipping  out  of  the  quadrant,  caused  by  the 
worn  condition  of  teeth  of  the  quadrant  or  lever  latch,  defec- 
tive latch  springs  or  dirt  in  quadrant.  On  account  of  the 
incessant  vibrations  which  the  valve  motion  sets  up  in  the 
reach  rod  it  is  very  difficult  to  keep  lost  motion  out  of  the 
teeth  of  the  quadrant  and  reverse  lever  latch.  The  writer 
Ijelieves  that  the  most  practical  way  to  reduce  accidents  of 
this  kind  is  by  the  use  of  a  power  reverse  gear  in  which  the 
vibrations  in  the  reach  rod  are  cushioned  and  absorbed  by 
the  compressed  air  within  the  reversing  cylinder. 

SQUIRT   HOSE 

There  were  266  personal  injury  accidents  in  1913  due  to 
squirt  hose.  The  number  has  quite  consistently  been  re- 
duced to  47  in  1918.  District  inspectors'  reports  show  3,711 
scjuirt  hose  or  applications  found  defective  in  1913,  which 
was  consistently  reduced  to  511  in  1918.  Practically  all  of 
these  accidents  are  shown  to  be  due  to  the  squirt  hose  D'ow- 
ing  off,  parting  at  splice  or  bursting  caused  by  defective  hose 
or  clamps.  These  accidents  usually  resulted  in  scalding  the 
fireman,  as  until  recently  the  water  for  the  squirt  was  gen- 
erally taken  from  the  delivery  pipe  of  the  injector.  Un- 
doubtedly the  very  satisfactory  improvement  made  in  (he 
number  of  accidents  chargeable  to  this  device  is  due  to  the 
fact  that  the  attention  of  all  concerned  was  focused  on  the 
large  number  of  accidents  caused  by  such  an  insignificant 
piece  of  apparatus,  with  the  result  that  a  one  piece  hose  of 
Ijetter  quality,  sometimes  armored,  was  used  and  more  sub- 
stantial clamps  and  attachments  generally  provided.  A  con- 
siderable amount  of  credit  for  this  improvement  is  also  due 
the  several  injector  manufacturers  who  have  developed  squirt 
hose  attachments  which  deliver  water  cool  enough  to  be 
handled  without  danger. 

One  of  the  large  eastern  railway  systems  uses  a  cold  water 
sprinkler  or  squirt  arrangement,  consisting  of  a  small  reser- 
voir of  about  ten  gallons  capacity,  placed  inside  and  at  the 
bottom  of  the  tender  tank.  The  reservoir  is  provided  with  a 
strainer  and  check  valve  through  which  water  is  admitted 
from  the  tank  of  the  tender,  the  sprinkler  hose  connection 


August,  1919 


RAILWAY     MECHANICAL     ENGINEER 


463 


being  taken  from  the  bottom  of  the  reservoir.  Air  from  the 
main  reservoir  is  admitted  to  the  top  of  the  small  water 
reservoir  through  a  hand  operated  valve  located  at  a  con- 
venient place  on  the  tender.  When  the  air  pressure  is  turned 
on  the  check  valve  closes  and  cold  water  is  forced  from  the 
reservoir  through  the  sprinkler  hose.  When  the  air  pressure 
is  released  the  reservoir  is  automatically  recharged  with  water 
through  the  check  valve. 

LUBRICATOR    AND    WATER    CAGE    CLASSES 

Accidents  chargeable  to  the  failure  or  breaking  of  lubri- 
cator glasses  fell  off  quite  consistently  from  49  in  1912  to  12 
in  1918,  and  those  due  to  the  failure  of  water  gage  glasses 
from  165  in  1912  to  20  in  1918.  The  decided  improvement 
between  the  years  1912  and  1918  must  be  largely  attributed 
to  the  Commission's  rule  requiring  all  tubular  water  and 
lubricator  glasses  to  be  provided  with  a  suitable  shield,  al- 
though the  reports  indicate  that  there  are  still  occurring  a 
number  of  accidents  chargeable  to  inefticient  shields.  The 
more  general  use  of  the  "bulls-eye"  type  of  lubricators  and 
the  "retle.x"  type  of  water  gage  also  probably  contributed  to 
this  improvement;  however,  the  reports  show  that  the  glasses 
in  these  two  devices  are  also  failing  and  causing  accidents. 

AIR  RESERVOIRS 

Fig.  2  indicates  that  there  were  from  four  to  si.x  accidents 
each  year  chargeable  to  the  failure  of  air  reservoirs  generally 
caused  by  corrosion  through  the  underside  of  reservoir.  In 
at  least  one  case  the  material  had  wasted  away  until  only 
1/64  in.  remained  at  the  time  of  bursting.  Possibly  these 
reservoirs  were  old  and  had  not  been  enameled  and  baked 
inside  and  out,  as  has  been  the  practice  of  the  air  brake  com- 
panies for  the  past  several  years.  However,  it  would  seem 
that  if  these  reservoirs  had  received  the  proper  hydrostatic 
and  hammer  tests,  as  prescribed  by  the  rules,  the  thin  sheets 
would  ha\'e  been  detected  and  the  accidents  avoided. 

BLOW-OFF  COCKS 

The  number  of  accidents  chargeable  to  the  failure  of  blow- 
off  cocks  is  shown  to  have  been  from  IS  to  20  each  year  since 
1912  and  to  have  been  due  to  defective  threads,  cocks,  or 
their  operating  mechanism.  This  would  seem  to  indicate 
that  these  parts  are  not  being  maintained  as  well  as  their 
importance  requires.  As  the  cocks  which  are  now  generally 
being  used  are  of  an  improved  type  and  of  more  substantial 
construction  than  those  formerly  used,  an  improvement  in 
this  respect  ma\'  be  looked  for  in  the  future. 

DRAW  GEARS 

Personal  injury  accidents  due  to  the  failure  of  draw  gears 
fell  off  from  22  in  1916  to  11  in  1918— probably  the  result 
of  the  rigid  rules  of  the  Commission  governing  the  proper 
maintenance  of  draw  gears.  These  accidents  are  generally 
shown  to  have  been  due  to  the  pins  or  holes  in  the  bar  being 
worn,  or  to  flaws  or  defects  in  the  materials  of  which  they 
are  made.  A  number  of  these  accidents  are  also  reported  as 
due  to  e.xcessive  lost  motion  between  locomotive  and  tender 
and  in  several  cases  the  safety  chains  are  stated  as  having 
been  too  long.  When  one  of  the  pins  or  the  drawbar  breaks, 
the  entire  shock  due  to  the  momentum  of  the  locomotive  is 
taken  by  the  safety  chains  or  safetj-  bars,  and  on  account  of 
the  slack  which  it  is  necessary  to  provide  in  these  parts,  they 
generally  fail  to  hold  the  locomotive  and  tender  together. 
Naturally  the  results  of  such  accidents  are  usually  of  a  seri- 
ous nature.  The  type  of  gear  whereby  a  single  heavy  safety 
bar  is  placed  directly  under  the  drawbar  and  on  the  center 
line  of  the  locomotive,  thus  requiring  a  very  small  amount  of 
slack,  would  seem  to  offer  means  whereby  accidents  of  this 
kind  could  practically  be  avoided. 


GENERAL  CONCLUSIONS 

The  writer  is  unable  to  .say  to  what  extent  the  annual  re- 
ports of  the  Chief  Inspector  are  in  the  hands  of  mechanical 
department  employees,  but  all  such  employees  as  general  fore- 
men of  locomotive  department,  roundhouse  foremen,  foremen 
boilermakers  and  their  subforemen  should  be  supplied  with 
them  as  issued,  for  the  reason  that  they  not  only  list  and 
classify  all  accidents,  but  the  cause  and  circumstances  under 
which  they  occur  are  clearly  stated.  They  should  also  be  of 
considerable  value  to  the  several  locomotive  builders  and  to 
all  companies  furnishing  locomotive  appliances. 

The  intelligent  interpretation  of  the  causes  of  these  acci- 
dents should  not  only  reduce  their  number,  but  it  should  also 
tend  to  improve  the  efficiency  of  the  men  and  equipment, 
which  is  of  the  utmost  importance  at  the  present  time  on 
account  of  the  prevailing  high  cost  of  labor  and  material. 

The  Chief  Inspector's  reports  reveal  the  fact  that  personal 
injury  accidents,  due  to  the  failure  of  certain  locomotive 
parts,  are  occurring  to  a  much  greater  extent  on  some  roads 
than  on  others  in  proportion  to  the  number  of  locomotives 
operated  by  each  road  and  allowing  for  other  varj-ing  con- 
ditions. This  prompts  the  suggestion  that  the  mechanical  de- 
partment of  each  railroad  check  the  design,  material  and 
maintenance  methods  of  all  parts  which  are  shown  bv  these 
reports  to  be  causing  them  an  excessive  number  of  failures, 
with  the  design  and  maintenance  practice  of  similar  parts 
showing  the  best  performance  on  locomotives  of  other  roads 
operating  under  approximately  the  same  conditions. 

When  the  Congress  passed  the  original  Boiler  Inspection 
Law  in  1911  it  was  thought  unnecessary  by  a  number  of 
railroad  men,  and  resented  by  some  as  an  unwarranted  inter- 
ference with  their  prerogatives,  but  largely  due  to  the  prac- 
tical manner  in  which  the  provisions  of  the  law  have  been 
administered  by  the  Division  of  Locomotive  Boiler  Inspec- 
tion under  the  Interstate  Commerce  Commission,  its  bene- 
licial  results  are  now  fully  recognized  and  railroad  men  gen- 
erally are  heartily  co-operating  with  the  Commission. 

The  writer,  having  had  actual  roundhouse  experience,  fully 
realizes  that  it  is  a  very  simple  matter  to  analyze  locomotive 
accidents  and  to  offer  suggestions  for  their  avoidance  in  the 
future,  in  comparison  with  the  very  difficult  problem  of 
actually  maintaining  running  repairs  in  a  thoroughly  prac- 
tical manner  under  the  quite  common  conditions  of  shortage 
of  power  and  inadequate  facilities.  He  therefore  trusts  that 
any  criticisms  made  in  this  article  will  be  understood  in  this 
light,  and  as  having  been  offered  solely  as  constructive  criti- 
cism for  the  possible  betterment  of  the  future  service. 


STANDARDIZATION  IN  FRANCE  AND 
BELGIUM 

BY  ROBERT  E.  THAYER 

European   Editor 

Ecjuipment  standardization  in  France  and  Belgium  is 
being  considered  principally  for  the  reason  that  large  quan- 
tities of  new  equipment  must  be  built  eventually  and  vast 
;;uantities  must  be  repaired  because  of  the  great  amount  oi 
damage  done  to  the  cars  and  locomotives  in  both  countries 
by  the  Germans  during  the  war,  and  also  because  of  the 
fact  that  the  maintenance  of  equipment  in  both  these  coun- 
tries had  to  be  seriously  neglected. 

Four  of  the  important  French  railways,  namely,  the 
Paris-Lyons-ilediterranean,  the  Paris-Orleans,  the  Midi, 
and  the  State  railways,  have  formed  a  committee  for  the 
consideration  of  standard  equipment.  Two  designs  of 
locomotives  are  being  considered,  one  of  the  Pacific  type  for 
passenger  service,  which  will  have  driving  wheels  of  about 
78  in.  in  diameter,  and  a  ilikado  locomotive  for  fast  freight 
and  hea\'y  grade  passenger  service,  having  driving  wheels 
of  aljout  65   in.  in  diameter.      It  is  very  interesting  to  note 
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that  these  locomotives  will  be  of  the  two  cylinder,  simple, 
superheater  type.  With  the  improvements  in  the  design  of 
this  t>-pe  of  locomotive,  it  is  now  generally  conceded  in 
France  that  the  economies  oljtained  from  the  compound  loco- 
motives as  compared  with  a  good  design  of  two  cylinder,  sim- 
ple locomotive  using  superheated  steam,  do  not  w^arrant  the 
increased  first  cost,  the  increase  in  the  cost  of  maintenance 
and  the  added  complication  of  the  compound  locomotives 
Furthermore  the.se  standard  engines  will  have  a  low'er  factor 
of  adhesion  than  is  customarily  used  in  America.  The  de- 
sign will  probably  not  give  a  factor  any  higher  than  3.5. 

The  traffic  conditions  in  France  are  such  that  a  high  speed 
locomotive  is  needed  both  in  passenger  and  freight  service. 
The  Pacifies  will  be  designed  to  operate  at  a  speed  of  about 
74  m.p.h.  and  to  work  on  grades  of  0.5  and  0.6  per  cent. 
The  Mikado  locomotives  are  to  be  built  for  speeds  of  about 
56  m.p.h.  and  for  grades  of  from  one  to  1.2  per  cent.  The 
axle  load  of  these  locomotives  will  be  limited  to  about  41.- 
000  lb.  as  that  is  the  limit  required  by  the  Minister  of 
Public  Works  and  Transports  of  France.  This  limit  is  set 
on  account  of  the  fact  that  many  of  the  bridges  in  France  are 
too  weak  to  carry  a  higher  wheel  load,  and  as  a  general  rule 
there  are  two  less  ties  used  per  rail  than  is  the  practice  in 
America. 

The  adoption  of  the  two  standard  types  of  locomotives  does 
not  mean,  however,  that  other  locomotives  will  not  Ije  built, 
and  it  is  e.\pected  that  other  locomotives  will  be  designed 
and  built  by  any  of  the  four  roads  to  meet  any  special  con- 
ditions they  may  have.  However,  as  many  details  as  possible 
will  be  the  same  as  those  used  on  locomotives  built  to  the 
standard  designs. 

There  are  five  standard  designs  of  cars  to  be  built;  two 
types  of  bo.x  cars,  witli  and  without  screw  brakes;  two  types 
of  coal  cars,  with  and  without  screw'  brakes,  and  flat  cars 
with  no  screw  brakes.  The  question  of  power  brakes  is 
under  consideration.  It  is  the  desire  of  progressive  engineers 
in  France  to  have  continuously  braked  freight  trains,  but 
whether  this  will  be  permitted  with  the  excessive  amount  of 
slack  Ijetween  the  cars  of  the  present  day  French  freight  train 
with  the  type  of  coupling  in  use  at  present,  remains  to  be 
seen. 

Several  engineers  have  expressed  a  strong  desire  to  use 
automatic  couplers,  but  with  the  present  screw  type  of  coupler 
generally  used  in  France,  the  introduction  of  the  automatic 
coupler  would  entail  numerous  difficulties,  and  until  some 
design  of  automatic  coupler  is  made  which  will  readily  inter- 
change with  the  screw  type  of  coupling  now  used,  but  little 
will  be  done  in  this  respect. 

The  work  on  standard  jiassenger  cars  has  not  progressed 
to  the  same  extent  as  in  the  freight  cars.  They  will,  however, 
be  of  all-steel  construction.  This  type  of  construction  is  not 
new  to  French  railways.  The  Paris-Orleans  has  built  noth- 
ing but  steel  passenger  equipment  for  years,  and,  in  fact, 
some  of  our  first  steel  equipment  was  patterned  after  the 
Paris-Orleans  designs. 

The  work  in  Belgium  has  not  developed  to  the  extent  that 
it  has  in  France,  but  the  conditions  in  Belgium  are  such  that 
until  the  disposition  of  the  German  equipment  running  on 
Belgian  rails  under  the  terms  of  the  .Armistice  is  known,  no 
definite  plans  will  be  formulated.  The  Belgians,  in  addition 
to  their  varied  stock  of  power,  have  had  to  cope  with  the 
added  inconvenience  of  some  40  to  45  designs  of  German 
locomotives  and  innumerable  designs  of  German  cars.  This 
has  accentuated  the  need  of  equipment  of  more  uniform  de- 
sign. It  is  the  desire  of  the  State  railways  there  eventually 
to  return  the  German  equipment  and  receive  indemnities  with 
which  to  buy  new  equipment.  If  this  is  granted — it  is  doulit- 
ful  if  it  will  be — some  plan  of  standardization  will  be 
formulated  as  a  vast  amount  of  equipment  will  have  to  he 
built  to  replace  the  equipment  which  has  been  destroyed  dur- 
ing the  war. 


EQUATED  TONNAGE  AND  FUEL 
CONSUMPTION  * 

BY  R.  N.  BKGlt^ 
Federal   ManaSer,   Ballimnre  &  Ohio,   Wcsicrn    Liner 

Equated  tonnage  has  a  certain  relation  to  fuel  consump- 
tion. However,  this  relation  is  established  through  the 
medium  of  the  trainload.  The  fuel  consumption  per  gross 
ton  mile  decreases  as  the  trainload  increases,  provided  the 
speed  of  the  movement  does  not  suffer  to  such  an  extent 
as  to  increase  the  time  on  the  road  materially.  The  purpose 
of  equated  tonnage  is  to  secure  uniform  loading  of  power, 
regardless  of  the  kind  of  equipment  or  number  of  cars 
involved.  It  is  a  well  known  fact  that  an  empty  car  has 
a  much  higher  resistance  per  ton  of  weight  than  a  loaded 
car.  For  example,  a  20-ton  empty  will  show  a  resistance 
in  the  neighborhood  of  eight  pounds  per  ton  of  weight, 
or  160  lb.  total  resistance  to  traction  on  a  level.  On  the 
other  hand  a  70-ton  car  shows  a  resistance  of  approximately 
four  pounds  per  ton  of  weight,  or  280  lb.  of  resistance 
to  traction  on  a  level.  These  figures  are  approximate,  but 
for  practical  use  are  correct.  Of  course  many  other  features 
enter  into  the  question,  such  as  temperature,  wind,  rate  of 
grade,  curvature,  type  of  car,  etc. 

In  order  to  make  practical  standards  which  can  be  placed 
in  the  hands  of  yardmasters,  it  is  necessary  to  use  certain 
adjustments  in  building  up  trains,  and  to  modify  them  as 
is  necessary  in  the  judgment  of  the  chief  train  despatchei 
to  suit  conditions  under  which  the  operation  is  conducted. 
If  a  locomotive  is  able  to  produce  ,50,000  lb.  of  effective 
tractive  effort  behind  the  tender  at  rating  speed,  the  train 
should  have  a  combined  resistance  of  30,000  lb.,  irrespective 
of  the  character  of  the  cars,  and  in  order  to  accomplish  this 
a  certain  arbitrary  adjustment  is  added  to  the  weight  of 
each  car,  and  the  effect  of  this  arbitrary  adjustment  is  to 
automatically  compensate  the  different  weights  of  cars.  This 
adjustment  varies  with  the  rate  of  grade,  being  about  15 
tons  per  car  on  a  0.3  per  cent  grade,  and  about  two  tons 
per  car  on  a  2yi  per  cent  grade. 

Building  up  a  train  tonnage,  composed  of  the  dead  weights 
of  cars,  plus  an  adjustment,  so  tliat  the  combined  resistance 
of  the  cars  is  equal  to  the  effective  tractive  pow-er  behind  the 
tender,  gives  a  tonnage  which  is  known  as  an  equated  ton- 
nage. The  object  is  to  secure  uniformity  of  rating  in  order 
that  the  trains  will  always  have  a  rated  tonnage,  irrespective 
of  the  kind  of  cars.  There  are  a  number  of  different  ways 
of  applying  this  principle,  but  unless  some  kind  of  equated 
tonnage  is  used  it  is  not  possible  to  rate  trains  with  any  de- 
gree of  accuracy. 

It  is  safe  to  say  tliat  any  road  which  has  not  used  the 
equated  tonnage  system,  and  which  has  through  freight  to 
haul,  has  not  built  up  its  trainload  to  the  best  possible 
advantage.  Full  trainload  at  uniform  speed  spells  efficiency 
in  fuel  consumption,  and  the  relation  of  equated  tonnage  to 
fuel  consumption  is  very  clearly  evidenced  through  the 
trainload. 

Proper  train  loading  contemplates  each  locomotive  hand- 
ling the  maximum  trainload  which  it  can  move  on  the  ruling 
grade  at  the  economic  speed.  At  such  speed  the  locomotive 
is  working  most  efficiently.  An  increased  speed,  which  may 
be  brought  about  by  reduced  trainload,  will  result  in  inef- 
ficient locomotive  performance,  while  a  reduced  speed, 
brought  about  Ijy  overloading,  will  produce  the  same  result. 
With  all  trains  moving  at  the  economic  speed,  the  locomo- 
tives operating  at  maximum  effort  and  hauling  the  uniform 
trains  under  these  conditions,  the  fuel  consumption,  when 
measured  on  the  ton-mileage  basis,  will  be  the  minimum 
obtainable. 

•Abstract  of  paper  presented  before  the  International  Railway  Fuel 
.\ssQCiatioii  tonvention  at  t  hicago.  May    19-J2,    1819. 


Mechanical  Stoking  of  Locomotives^ 

Factors  Determining  Necessity  of  Applying  Stokers; 
Operating  Results  Secured  by  Stoker  Firing 

BY  W.  S.  BARTHOLOMEW 
President,   Locomotive  Stoker  Company 


THE  FIRING  OF  MODERN  LOCOMOTIVES  by  mechanical 
means  could  properly  be  separated  into  four  distinct 
subjects:  First,  the  stokers  themselves;  second,  the 
locomotives  to  which  they  are  applied;  third,  the  particular 
reasons  which  lead  up  to  any  given  application,  and  fourth, 
the  results  which  were  achieved  by  such  application.  I  as- 
sume that  you  are  familiar  with  all  of  the  stokers  which  are 
now  being  applied  to  locomotives  and  shall  begin  with  the 
second  subject. 

All  locomotives  do  not  require  stokers.     Locomotives  that 
can  be  hand-fired  to  maximum  capacity  through  sustained 
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iperiods  do  not  recjuire  stokers.  Locomotives  which  are  of 
such  size  as  to  come  within  the  specifications  of  those  which 
are  regularly  being  equipped  with  stokers,  but  which  are  not 
operated  beyond  the  limits  of  hand-firing,  do  not  need  stok- 
ers. These  statements  must  lead  to  the  conclusion  that  only 
locomotives  which  are  of  such  size  as  to  bring  them  regularly 
beyond  the  limits  of  hand-firing,  or  locomotives  of  smaller 
size  but  which  are  regularly  operated  beyond  the  limits  of 
hand-firing,  require  stokers.  This  must  mean  that  we  do 
not  need  stokers  to  do  a  hand-firing  job  and  that  the  stoker 
job  cannot  be  done  by  hand.  This  means  also  that  stoker- 
firing  and  hand-firing  are  not  directly  comparable.  Up  to 
the  present  time,  no  locomotives  have  been  equipped  with 
stokers  which  do  not  need  them. 

LOCOMOTIVES  WHICH  REQUIRE   STOKERS 

These  statements  must  bring  up  immediately  the  question 
as  to  whether  such  a  definite  line  can  be  drawn  between  loco- 
motives which  do  not  need  stokers  and  those  to  which  they 
could  be  applied  to  advantage.  To  show  )'0U  that  a  definite 
line  can  be  drawn  as  to  locomotives  which  can  be  hand-fired 
through  sustained  periods  and  those  which  cannot,  my  own 
convictions  are  that  no  locomotive  really  requires  a  stoker 
that  does  not  weigh  approximately  200,000  lb.  on  drivers, 
have  a  calculated  tractive  power  of  50,000  lb.  or  over,  a  grate 
area  of  60  sq.  ft.  or  over,  and  a  coal  consumption  through 
sustained  periods  of  4,000  lb.  or  more  per  hour. 

The  commercial  application  of  Mechanical  Stokers  to  loco- 

"Abstiacl  ot   a  paper  presented  before  the  Western  Railway  Club. 


motives  really  began  in  1910.  One  of  the  first  important 
stoker  applications  was  made  to  five  very  large  locomotives 
which  were  designed  and  built  originally  to  be  equipped  with 
.stokers.  This  is  especially  significant  in  that,  in  the  main 
practically  all  stoker  applications  have  been  made  to  date 
to  locomotives  without  requiring  any  general  modification  in 
the  conventional  locomotive  design.  This  application  was 
made  on  a  Chicago,  Burlington  &  Quincy  M-2  Santa  Fe 
type  locomotive  which  included  in  its  original  specifications 
such  details  of  design  as  would  permit  the  application  of  the 
Barnum  under-feed  stoker. 

The  particular  point  of  interest  about  this  locomotive  is 
that  in  designing  such  a  locomotive  it  was  realized  that  to 
put  it  in  service  with  a  tractive  effort  of  about  72,500  lb.,  a 
weight  on  drivers  of  over  300,000  lb.,  and  with  a  grate  area 
of  88  sq.  ft.  would  call  for  a  coal  consumption  beyond  the 
possibilities  of  hand-firing. 

Five  of  these  locomotives  were  built  in  the  year  1911  and 
equipped  with  stokers,  which  later  proved  inadequate  in 
capacity  for  the  requirements  and  were  removed,  and  the 
locomotives  were  put  in  service  in  such  districts  as  would 
permit  them  to  be  hand-fired.  It  was  found,  however,  that 
they  could  be  hand-fired  only  by  reducing  the  grate  area 


Fig.    2 — Hand    and    Stoi<er-Fired    Tests    on    13-Mile    Grade 

about  25  per  cent  by  blocking  off  with  fire-brick.  These 
circumstances  plainly  indicate  that  on  such  a  locomotive  a 
differential  is  immediately  established  between  hand-firing, 
and  stoker-firing  of  at  least  25  per  cent  in  capacity.  A  very 
gratifying  development  of  this  particular  situation  has  been 
that  other  stokers  were  later  applied  to  these  locomotives  with 
such  success  that  60  more  have  been  purchased. 

The  decision  reached  by  the  Burlington  as  to  necessity  for 
a  stoker  on  a  Santa  Fe  type  locomotive  of  this  size  has  prac- 
tically set  the  pattern  for  all  such  locomotives  of  this  type 
built.  During  the  past  five  years  over  95  per  cent  of  all 
Santa  Fe  t)'pe  locomotives  built  for  coal-burning  service  have 
been  equipped  with  mechanical  stokers. 

STOKERS   INCRE.'iSE   CAPACITY   OF    LOCOMOTIVES 

Another  very  early  important  stoker  installation  beginning 
in  1912  was  made  by  the  Norfolk  &  Western  on  a  large  num- 
ber of  Mallet  locomotives.     This  installation  probably  rep- 
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resents  the  most  marked  increase  in  revenue  tons  per  train 
that  has  been  accomplished  In-  any  stoker  instalhition  made 
so  far.  To  make  a  concrete  illustration  the  tonnage  rating 
for  the  12-\vhee]  locomotives  in  service  on  the  Norfolk  & 
Western  between  Portsmoutli,  Ohio,  and  Columbus,  which 
were  standard  for  that  division  before  the  advent  of  the  Mal- 
let locomotives  was  o,000  tons  per  train  for  one  Class  M-2 
12-wheel  locomotive,  or  6,000  tons  for  a  double-header, 
whereas  when  the  Mallets  were  tried  out  and  rated  on  that 
division  it  was  found  tliat  one  of  these  locomotives  could 
haul  6,000  tons  between  those  two  points  in  practically  the 
same  time  that  one  of  the  smaller  locomotives  could  haul 
3,000  tons  or  two  of  them  could  haul  6,000  tons. 

It  was  also  discovered  that  the  coal  con-iiumption  of  one  of 
the  Mallets  was  approximately  one  and  one-half  times  one  of 
the  I2-wheelers.  which,  with  twice  the  tonnage,  would  make 
an  immediate  saving  of  25  per  cent  in  coal  consumption  for 
any  given  number  of  total  gross  tons  per  mile. 

There  is  current  gossip  to  the  effect  that  the  application  of 
stokers  to  locomotives  means  more  coal  consumption,  which, 
of  course,  it  does  from  one  point  of  view,  as  one  of  the  main 
purposes  of  the  stoker  is  to  make  it  possible  to  bum  more 
coal  per  locomotive  mile  or  per  locomotive  hour  than  would 
be  possible  by  hand-tiring.  The  benefits,  however,  from  such 
increased  coal  consumption  are  such  as  to  make  the  prop- 
osition attractive  from  every  point  of  view  as  "movement  of 
tons  per  day"  over  any  given  piece  of  track  is  the  most  im- 
portant consideration  in  railroad  operation.  You  only  need 
to  refer  to  the  annual  reports  of  the  Norfolk  &  Western 
for  the  past  five  or  six  years  to  see  what  has  been  accom- 
plished in  this  direction  through  the  use  of  larger  locomotives 
equipped  with  stokers. 

The  stoker  fired  H-2  and  H-4  Mallet  locomotives  on  the 
Chesapeake  &  Ohio  have  accomplished  very  similar  results 


^/3 
I" 

I  // 

1^ 


1 

\ 

a 

N 

\ 

^ 

0 

\ 

s 

\ 

■' 

\ 

s 

V 

s 

°< 

s 

'v. 

S 

0 

V 

I- 

20        40         SO  30  100        IZO        /40        WO         IBO 

Dry  Coal  Fired  Per  Hour  Per  Sq.  Ff.  af  Orafe 

Fig.    3 — Effect   of    Rate   of   Firing   on    Equivalent    Evaporation 

in  increased  tons  per  train  and  the  use  of  over  300  such 
Mallets  in  freight  service  is  a  further  tribute  to  the  value  of 
the  mechanical  stoker  in  the  assistance  it  renders  in  putting 
into  service  such  locomotives  which  regularly  are  operated 
with  a  coal  consumption  beyond  the  limits  of  hand-firing. 

It  is  not  a  question  of  the  pounds  of  water  evaporated  per 
pound  of  coal  altogether,  although  these  particular  locomo- 
tives show  an  evaporation,  stoker-fired,  that  comes  well 
within  the  limits  of  anything  that  is  regularly  accomplished 
on  smaller  hand-fired  locomotives  which  are  operated  any- 
where near  ma.ximum  capacity. 

EARLY  IXSTAI.LATION  OF   STOKERS 

About  the  time  these  Mallets  were  put  in  sen'ice  on  the 


Chesapeake  &  Ohio  50  heavy  Mikados  with  a  tractive  effort 
of  appro.ximately  60,000  lbs.  were  purchased  and  have  now 
been  successfully  stoker-fired  for  over  six  years.  There  has 
been  established  a  differential  of  25  per  cent  between  hand- 
fired  and  stoker  fired  tonnage  rating  on  the  division  where 
these  locomotives  are  operated.  The  rating  between  Russell, 
Kentucky,  and  Silver  Grove,  is  6,000  tons  stoker-fired  and 
4,800  tons  hand-fired. 

Another  very  early  and  import,ant  stoker  installation  was 
made  by  the  Virginian  on  somewhat  larger  Mallet  locomo- 
tives. These  early  stoker  installations  had  to  do  with  coal 
traffic,  which,  of  course,  is  a  low-grade  commodity  from  a 
freight  revenue  point  of  view  and  the  earnings  are  in  more 
direct  relation  to  the  tons  per  train  than  is  the  case  with  other 
traffic.     The  operation  of  these  locomotives  in  the  coal  traffic 
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on  the  Virginian  has  been  so  successful  that  special  track, 
special  cars,  special  coal-handling  devices  at  the  docks  and 
still  larger  locomotives  have  been  built  to  make  it  possible  to 
increase  the  gross  tons  per  train  still  further. 

The  specifications  for  the  stokers  for  the  Virginian  2-!0- 
10-2  Mallets  called  for  an  ultimate  coal-delivering  capacity 
of  15,000  lb.  per  hour  as  a  possibility,  and  in  actual  service 
it  is  not  unusual  to  have  a  coal  consumption  of  five  tons 
every  60  min. 

The  locomotives  referred  to  thus  far  have  all  had  a  calcu- 
lated tractive  effort  of  more  than  60,000  lb.  However,  a 
Baltimore  &  Ohio  Mikado  which  has  a  calculated  tractive 
effort  of  only  54,000  lb.  represents  the  largest  installation 
of  mechanical  stokers  to  any  one  type  of  locomotives  up  to 
the  present  time.  The  Baltimore  &  Ohio  has  over  400  of 
one  design  stoker-fired  and  this  locomotive  really  established 
the  point  where  the  Railroad  Administration  began  the  ap- 
plication of  stokers  to  the  standard  locomotives. 

This  locomotive  not  only  represents  a  very  important  early 
stoker  application  as  to  number  of  locomotives  equipped, 
there  having  been  50  of  these  locomotives  equipped  as  early 
as  1911,  but  it  also  represents  definitely  the  point  at  which 
we  believe  the  application  of  stokers  should  begin  to  both 
new  and  old  locomotives. 


August,  1919 
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STOKERS  PROVE  ADVANTAGEOUS  ON   SMALL   LOCOMOTIVES 

The  reason  which  led  the  Baltimore  &  Ohio  to  apply 
stokers  to  such  a  large  number  of  these  locomotives  as  early 
as  1911  had  largely  to  do  with  the  fact  that  the  bridges, 
track,  and  sidings  on  the  Baltimore  &  Ohio  were  such  that  a 
locomotive  with  a  heavier  axle  load  than  55,000  lb.  could  not 
be  operated  at  many  points  on  the  Baltimore  &  Ohio  system. 
The  traffic  conditions,  however,  especially  between  Cumber- 
land, Md.,  and  Martinsburg,  W.  Va.,  which  is  the  throat  of 
the  system  between  the  Lines  East  and  Lines  West,  were 
such  as  to  require  a  maximum  tonnage  movement  for  long 
periods  of  the  year  to  avoid  congestion. 

At  the  time  the  first  50  of  these  locomotives  were  put  in 
service  on  the  Cumberland  Division  48  maximum  tonnage 
eastbound  drag  freight  trains  were  operated  daily.     It  will 
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be  immediately  appreciated  that  both  time  and  maximum 
tonnage  per  train  were  of  immense  importance  under  such 
stress  of  traffic  conditions.  Immediately  upon  putting  into 
service  the  stoker-fired  jVIikados  referred  to  on  this  division, 
where  a  large  number  of  duplicate  locomotives  were  already 
in  operation  hand  fired,  the  operating  department  began  to 
load  down  the  stoker-fired  locomotives  with  heavier  tonnage 
than  the  hand-fired  until  within  six  months  after  they  were 
put  in  operation  more  than  500  tons  per  train  were  regularly 
added  to  the  stoker-fired  locomotives  over  and  above  the  ton- 
nage given  to  the  same  locomotives  hand-fired. 

The  Baltimore  &  Ohio  at  this  time  owned  160  of  these 
locomotives  without  stokers  and  50  stoker-fired.  Since  then 
they  have  purchased  over  300  of  these  locomotives  equipped 
with  stokers  which  are  now  in  daily  service  over  all  parts 
of  the  system. 

To  haul  the  traffic  under  the  conditions  just  outlined  be- 
tween Cumberland,  Maryland,  and  Martinsburg,  W,  Va,,  an 
average  coal  consumption  per  hour  of  6,500  lb.  was  not  un- 
usual for  the  entire  running  time  between  division  points, 
which  will  readily  explain  why  the  stokers  have  been  so  suc- 
cessful on  the  Baltimore  &  Ohio  even  on  this  comparatively 
small  power.  When  the  United  States  Railroad  Admin- 
istration came  to  place  orders  for  a  large  number  of  loco- 
motives, which  included  over  600  of  this  particular  type 
and  size,  they  were  also  equipped  with  mechanical  stokers 
which  made  it  possible  to  use  them  in  such  service  as  I  have 
just  described. 


The  Pennsylvania  has  a  Decapod  type  locomotive  which 
weighs  over  300,000  lb.  on  drivers;  carries  250  lb.  steam 
pressure  and  has  a  calculated  tractive  effort  of  nearly  90,000 
lb.  It  is  of  special  interest  to  know  that  this  locomotive  was 
originally  designed  to  be  hand-fired  and  the  first  one  con- 
structed was  put  in  service  without  a  stoker  for  the  reason 
that  it  was  intended  to  operate  these  locomotives  only  within 
the  limits  of  coal  consumption  which  could  be  fired  by  hand 
through  sustained  periods.  Over  100  of  these  locomotives 
have  been  built  to  date  and  not  only  the  first  one  which  was 
originally  put  into  service  hand-fired,  liut  all  of  the  others 
have  been  equipped  with  mechanical  stokers. 

COMPARATIVE  FUEL  ECONOMY  Or   HAND  AND   STOKER  FIRrNG 

The  reason  which  led  up  to  this  application  was  entirely 
one  of  capacity  rather  than  what  is  ordinarily  referred  to  as 
economy.  The  first  locomotive  originally  hand-fired  was 
equipped  with  a  mechanical  stoker,  and  extensive  compara- 
tive tests  made  to  determine  the  relative  economy  of  stoker- 
firing  and  hand-firing.  The  chart  shown  in  Fig.  1  indicates 
the  result  secured,  and  confirms  the  statement  that  a  stoker 
is  not  needed  to  do  a  job  which  can  be  done  by  hand,  nor 
can  the  stoker  job  be  done  by  hand-firing. 

It  w'ill  be  noted  that  within  the  limits  of  hand-firing,  name- 
ly, below  5,000  lb.  of  coal  consumption  per  hour,  there  was 
a  slight  difference  in  economy  shown  in  favor  of  hand-firing. 
It  will  be  further  noted,  however,  that  when  the  rate  of  fir- 
ing in  the  different  tests  was  increased  to  where  the  stoker 
became  a  necessity  that  no  difference  in  economy  in  favor  of 
hand-firing  occurred,  and,  as  a  matter  of  fact,  while  the 
hand-firing  was  of  the  most  expert  nature,  the  capacity  was 
not  reached  by  hand  that  was  easily  obtained  with  the  stoker. 

A  most  interesting  situation  was  developed  in  coimection 
with  putting  these  locomotives  into  service  under  actual  oper- 
ating conditions,  which  was  fully  to  be  expected  from  the  re- 
sults shown  in  this  graphic  chart.  One  of  these  locomotives 
was  put  in  service  with  its  rated  tonnage  on  a  certain  division 
and  hand-fired,  the  coal  consumption  noted,  and  other  rec- 
ords made  of  the  performance.  Verj'  shortl}-  thereafter  an- 
other test  was  made  with  the  same  locomotive  over  the  same 
division  with  similar  tonnage,  all  conditions  being  duplicated 
as  far  as  possible  except  that  the  locomotive  was  stoker-fired 
instead  of  hand-fired.  The  coal  consumption,  the  water 
evaporated  and  the  horse-power  hours  developed  over  the 
division  were  almost  identical  in  each  instance. 

rUEL  ECONOMY  SACRIFICED  FOR  INCREASED  CAPACITY' 

There  has  been  much  discussion  in  connection  with  the 
application  of  mechanical  stokers  to  locomotives  as  to  the 
comparative  economy  between  stoker-firing  and  hand-firing, 
and  I  wish  to  refer  again  to  my  earlier  statement  that  stoker- 
firing  and  hand-firing  are  not  directly  comparable.  The 
reason  for  this  has  really  notliing  to  do  with  the  stokers  them- 
selves, but  is  due  to  the  different  points  at  which  the  loco- 
motive is  worked  with  hand-firing  as  compared  with  stoker- 
firing. 

The  significant  fact  in  connection  with  the  comparative 
tests,  however,  is  that  it  required  1 1  hrs.  to  develop  the  neces- 
san'  horsepower-hours  to  take  the  train  over  the  division 
hand-fired,  whereas,  practically  the  same  horsepower-hours 
were  developed  and  the  train  taken  over  the  division  in  7 
hrs.  when  stoker-fired.  In  other  words,  taking  a  maximum 
hand-firing  capacity  of  approximately  5,000  lb.  per  hr.  as  a 
gage  of  the  limit  of  hand-firing,  this  would  mean  that  by 
firing  8,000  lb.  per  hr.  into  the  fire-box  of  the  same  locc>- 
motive  with  the  stoker  the  same  number  of  horsepower-hours 
could  be  developed  in  7  hrs.  that  it  took  11  hrs.  to  do  by- 
hand. 

From  the  traffic  point  of  view  I  believe  tliere  would  be  nc 
argument  if  there  were  no  other  considerations  than  this 
marked  difference  in  time  saved  by  developing  more  horse- 
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power  with  the  stoker  on  this  very  large  locomotive  than  was 
possible  to  do  by  hand  even  with  the  same  measure  of  econ- 
omy. One  of  our  engineers  estimated  the  difference  in  re- 
sults, however,  from  another  point  of  view;  namely,  reducing 
the  tonnage  to  a  point  where  the  train  could  be  handled  over 
the  division  by  hand-firing  in  seven  hours  to  compare  with  the 
heavier  train  stoker-fired  over  the  same  division  in  seven 
hours.  A  very  conservative  estimate  would  indicate  that  on 
the  basis  of  seven  mills  per  revenue  ton  income  per  mile  the 
locomotive  would  pay  for  itself  in  less  than  100  trips  by  be- 
ing stoker-fired  and  hauling  the  heavier  tonnage.  There  has 
not  come  to  my  attention  in  all  of  our  stoker  experience  a 
better  example  of  the  real  purpose  of  the  stoker  than  its  appli- 
cation to  this  large  lot  of  locomotives. 

SPECIAL  SERVICE  CONTJITIONS  MAKE  STOKERS  NECESS.ARY 

In  marked  contrast  to  these  large  locomotives  is  a  small 
Consolidation  locomotive  in  sers'ice  on  the  El  Paso  &  South- 
western to  21  of  which  stokers  have  been  applied  and  which 
are  the  smallest  locomotives  to  receive  stokers  to  date  so  far  as 
I  know.  They  have  a  tractive  effort  of  but  47,000  lb.  The 
considerations,  however,  leading  up  to  the  stoker  application 
had  nothing  to  do  with  capacity  or  economy.  The  climatic 
conditions  in  the  desert  country  during  a  large  part  of  the  year 
which  made  it  almost  impossible  to  secure  firemen  to  operate 
such  locomotives  at  all  was  the  main  factor  so  that  it  was 
not  in  any  sense  inconsistent  to  apply  stokers  even  to  these 
small  locomotives  in  order  to  operate  them,  although  I  under- 
stand the  hauling  capacity'  has  been  actually  increased  by  the 
stoker  application,  which  it  would  be  very  natural  to  expect 
under  the  circumstances. 

We  come  now  to  a  consideration  of  some  of  the  results 
which  have  been  achieved  by  the  stoker  applications  that 
have  been  made  in  different  parts  of  the  country-  and  on 
different  locomotives  up  to  this  time. 

The  data  .shown  in  Table  I.  were  obtained  by  the  Atchi- 
son, Topeka  &  Santa  Fe  in  tests  of  a  Mikado  locomotive  hav- 
ing approximately  60.000  lb.  tractive  effort.  This  tabulation 
will  serve  to  bring  out  some  points  with  regard  to  coal  con- 
sumption per  hour  as  related  to  the  hauling  capacity  of  a 
locomotive  of  this  kind  when  it  is  desired  to  increase  the 
revenue  tons  per  train.       The  significant  points  about  this 

Table  I — CoMPAkATtvE  Test  Data,  Hand  and  Stoker  Firing 


the  same  as  the  coal  consumption  per  thousand  ton  miles  for 
the  hand-fired  trip,  the  larger  percentage  of  the  stoker-fired 
trips  being  below  the  hand-fired  trips  in  coal  per  one  thou- 
sand ton  miles.  A  maximum  increase  of  nearly  500  tons  per 
train  was  secured  on  some  of  the  stoker-fired  trips,  and  it 
will  also  be  noted  that  on  no  stoker-fired  trip  was  the  actual 
running  time  as  long  as  on  the  hand-fired  trip. 

SPEED  ON  GRADES  INCREASED  BY  STOKERS 

At  the  end  of  one  of  the  runs  I  took  occasion  to  go  into  the 
train  despatcher's  office,  look  over  his  operating  sheet,  and 
make  inquiries  as  to  the  time  required  by  all  of  the  freight 
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trains  westbound  on  that  day  to  cover  a  lo-mile  and  an  8-mile 
6/10  per  cent  grade,  which  grades  are  the  limiting  factor  on 
that  particular  division.  The  result  of  that  inquiry  is  shown 
in  Table  II. 

The  2,900  tons  taken  up  the  13-mile  grade  in  SOJ-2  min. 
has  illustrated  better  than  any  description  that  could  other- 
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tabulation  are  that  the  coal  consumption  per  hour  is  fairlv 
representative  of  the  difference  between  the  maximum  possi- 
bilities of  hand-firing  and  the  ordinary  range  of  operation 
when  stoker-fired. 

It  will  be  noted  that  the  coal  consumption  per  hour  on 
hand-fired  run  No.  7  was  5,224  lb.  per  hr.  or  78.2  lb.  of 
coal  per  square  foot  of  grate  area  per  hour.  This  brought  a 
coal  consumption  per  thousand  ton  miles  of  124.2  lb.  and  I 
believe  represents  maximum  hand-firing  possibilities.  All  of 
the  ten  other  trips  shown  on  this  tabulation  show  a  coal  con- 
sumption of  from  6,000  lb.  to  7,400  lb.  per  hour,  and  taking 
the  high  and  low  coal  consumption  per  thousand  ton  miles, 
the  average  happens  to  be  for  the  ten  trips  almost  to  a  fraction 
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Table    II — Time    on    Ruling    Grades 

13-Mile  grade 
Gross  tons  31.68  feet. 

Per  mile 
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61  min, 

48  min, 

63  min. 

50!/;  min. 

75  rain. 

46  min. 

58  min. 

82  min. 

54  rain. 


8-Mile  grade 

31.68  feet. 

Per  mile 

30  min. 
27  min. 
25  min. 

31  min. 

32  min. 
31  min. 


wise  be  given  the  real  purpose  of  the  application  of  a  stoker 
to  a  locomotive  like  the  Mikado  which  hauled  this  train  as 
compared  with  other  similar  locomotives  hauling  from  500  to 
1,000  less  tons  in  longer  time  up  the  same  grade  hand-fired. 
It  is  true  that  more  coal  was  consumed  in  the  SOVS  min. 
hauling  2,900  tons  in  that  time  up  the  IJ-mile  grade  than 
would  have  been  the  case  if  the  locomotive  had  been  operated 
at  a  less  cut-off,  less  throttle  and  consequently  less  speed, 
but  the  fact  remains  that  to  get  maximum  tonnage  over  the 
division  in  the  minimum  amount  of  time  requires  this  kind  of 
locomotive  performance.  In  addition  to  illustrating  the 
main  purpose  of  the  stoker  it  also  shows  why  it  is  quite  often 
stated  that  from  tlie  point  of  view  of  water  evaporated  per 
pound  of  coal  the  coal  consumed  per  locomotive  mile  is  more 
when  stoker-fired  than  might  be  the  case  when  such  a  locomo- 
tive was  hand-fired  under  less  strenuous  conditions. 
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In  order  to  get  a  more  direct  comparison  of  the  possibility 
of  hand-firing  and  stoker-firing  witli  the  tonnage  rating  such 
as  shown  on  the  stoker-tired  trips  of  the  tabulation,  and  also 
to  compare  tlie  performance  on  the  13-mile  grade  with  the 
2,900-ton  train,  a  hand-fired  trip  was  made  over  the  division 
with  what  miglit  be  called  stoker  tonnage.  Fig.  2  is  a  graphic 
chart  showing  the  comparative  performance  between  a  hand- 
Bred  and  a  stoker-fired  trip.  It  will  be  noted  that  the  locomo- 
tive was  worked  at  a  point  stoker-fired  which  was  not  possible 
on  the  hand-fired  trip,  the  result  being  that  31  min.  more 
time  was  required  to  take  tlie  train  with  stoker  tonnage  up 
the  13-milc  grade  with  hand-firing  than  with  stoker-firing. 
There  are  additional  points  of  interest  which  caimot  be 
plotted  by  curves  namely,  that  on  the  particular  day  on  which 
the  hand-fired  run  was  made,  the  traffic  was  exceptionally 
heav)'  and  one  manifest  and  one  drag  freight  train  were  im- 
mediately behind  the  hand-fired  train  on  the  13 -mile  grade 
which  would  not  have  been  the  case  had  that  particular  trip 
been  stoker-fired  and  the  31  min.  less  time  on  die  hill. 

The  diagram  shown  in  Fig.  3  illustrates  the  rate  of  evapora- 
tion as  related  to  the  rate  at  which  dr\'  coal  is  fired  per  square 
foot  of  grate  area  per  hour.  The  tests  indicated  on  this 
diagram  were  all  hand-fired  so  that  this  drop  in  the  evapora- 
tion rate  had  nothing  whatever  to  do  with  hand-firing  as  com- 
pared with  stoker-firing,  but  must  be  definitely  borne  in  mind 
as  usually  being  related  to  the  price  we  must  pay  when  we 
stoker-fire  a  locomotive  to  its  ma.\inium  capacity;  in  other 
words,  get  a  coal  consumption  rate  up  to  the  point  shown  on 
some  of  the  tabulations. 

The  ne.xt  diagram.  Fig.  4,  illustrates  the  point  even  better. 
The  many  tests  plotted  on  this  diagram  were  practically  all 
hand-fired,  but  no  better  illustration  could  be  prepared  to 
illustrate  the  price  we  must  pay  for  operating  the  modem 
locomotive  to  its  maximum  capacit}-. 

There  are  many  locomotives  being  operated  at  the  point 
where  less  horsepower  output  is  being  secured  in  order  to 
keep  the  evaporation  of  water  per  pound  of  coal  up  to  a  point 
shown  in  the  left-hand  section  of  this  diagram,  but  on  the 
other  hand  there  are  very  many  more  locomotives  being 
operated  under  the  conditions  shown  on  the  right-hand  sec- 
tion of  this  diagram  and,  of  course,  from  the  stoker  manu- 
facturers' point  of  view,  this  is  really  where  we  expect  a 
large  locomotive  to  be  operated  if  equipped  with  a  stoker. 

The  reason  that  more  locomotives  are  operated  at  their 
highest  possible  horsepower  output,  notwithstanding  the  fact 
that  this  brings  a  decrease  in  so-called  boiler  efficiency,  is, 
of  course,  because  a  ven,-  satisfactory  return  is  secured  on  the 
price  paid  for  such  operation.  This  price  is  represented  in 
the  cost  of  coal  per  locomotive  mile,  and  the  returns  on  the 
investment  are  represented  in  tlie  reduced  cost  of  coal  per  ton 
mile  brought  about  by  the  increase  in  revenue  tons  per  train 
hauled  by  the  locomotive  when  operated  at  its  maximum 
horsepower  output.  The  curves  in  Fig.  5  illustrate  the  rela- 
tion between  the  increased  cost  of  coal  per  locomotive  mile 
and  the  decreased  cost  of  coal  per  ton  in  the  heavier  train. 
This  decrease  in  cost  per  ton  mile  is  not  altogether  confined 
to  coal  alone  as  the  increased  revenue  tons  per  train  made 
possible  by  the  maximum  horsepower  output  of  the  locomo- 
tive is  directly  related  to  crew  wages  as  well.  Fig.  6  illus- 
teates  the  decrease  in  the  cost  per  ton  mile  of  both  coal  and 
crew  wages  combined,  and  further  illustrates  why  it  is  de- 
sirable to  operate  freight  locomotives  to  maximum  capacity 
even  at  an  increased  cost  of  coal  per  locomotive  mile. 

I  have  said  nothing  so  far  in  tliis  paper  about  the  stoker 
doing  the  manual  work  of  the  fireman  or  relieving  him  from 
the  suffering  incident  to  tlie  heat  of  the  fire-box  due  to  open- 
ing the  fire  door  when  hand-firing,  as  it  has  been  my  en- 
deavor to  illustrate  the  returns  which  are  being  secured  on  the 
large  investment  which  has  been  made  in  mechanical  stokers 
for  locomotives  during  the  past  six  or  eight  years.  It  goes 
without  saying,  however,  that  there  are  many  other  advan- 


tages in  the  application  of  stokers  to  locomotives.  One  of 
these  is,  of  course,  the  relief  of  the  firemen,  making  the  posi- 
tion of  locomotive  fireman  more  attractive  and,  therefore, 
making  it  possible  not  only  more  readily  to  secure  men  for 
this  work,  but  also  to  select  those  men  who  are  particularly 
qualified  later  to  become  locomotive  engineers  rather  than  to 
consider  only  their  physical  stamina. 

I  have  tried  to  be  very  frank  in  my  statements  and  have 
in  no  sense  endeavored  to  have  you  reach  a  conclusion  that 
it  is  not  necessary  to  pay  a  certain  price  for  the  use  of  the 
stokers  on  locomotives  such  as  have  been  equipped  with  them. 
On  the  other  hand,  it  is  very  plain  that  whatever  the  price 
that  it  is  necessary  to  pay  it  brings  a  most  satisfactory  return 
from  every  point  of  view.  Objection  can  be  raised  against 
the  stokers,  of  course,  just  as  objections  can  be  raised  to 
many  of  the  other  modern  labor-saving  and  capacity-increas- 
ing devices  and  features  which  have  been  added  to  locomo- 
tives in  recent  }ears  to  enable  us  to  travel  the  avenues  of 
economy  which  have  brought  such  large  returns  in  present- 
day  railroad  operation.  The  mark  which  we  are  aiming  at  in 
the  application  of  mechanical  stokers  to  locomotives  is  mainly 
one  of  capacity;  and  in  the  sense  that  the  word  economy  is 
ordinarily  used,  we  must  conclude  that  the  kind  of  locomotive 
capacity  which  I  have  pointed  out  must  take  precedence  over 
economy  for  large  modern  locomotives.  i,  ^ 

It  is  significant  that  the  cost  of  coal  is  after  all  a  com- 
paratively small  part  of  the  total  operating  expenses,  and  as 
the  economies  that  occur  from  any  increase  in  revenue  tons 
per  train  mile  have  a  much  larger  influence  upon  the  net 
annual  earnings  of  any  given  railroad  company  than  does 
any  variation  either  up  or  dowTi  of  the  cost  of  total  coal  used 
per  annum  by  that  railroad.  It  follows  that  what  must  be 
accomplished  first  and  above  all  other  things  is  to  increase 
the  revenue  tons  per  train  mile. 


LOCOMOTIVE  CONDITIONS  IN  ENGLAND 

The  condition  of  the  locomotives  of  the  London,  Brighton 
&  South  Coast  Railway,  which  is  considered  indicative  of 
the  general  conditions  throughout  the  country,  was  made  a 
matter  of  comment  in  the  London  Post  of  July  1. 

It  is  reported  that  out  of  about  600  locomotives  there  are 
166  awaiting  repairs.  At  the  same  time  the  traffic  condition 
of  this  road  has  increased  from  80,000,000  passengers  a  year 
before  the  war  to  100,000,000  passengers  a  year  at  the  pres- 
ent time,  or  an  increase  of  25  per  cent.  This  is  being 
handled  with  a  25  per  cent  reduction  in  service  and  a  20  per 
cent  reduction  in  force.  This  company  released  5,263  men 
or  nearly  33  per  cent  of  its  total  force  for  war  service,  out 
of  which  2,279  have  returned.  A  large  number  of  those  who 
have  not  as  yet  come  back  are  men  of  technical  skill,  and  this 
is  largely  responsible  for  the  retarded  repairs.  Also  many 
of  the  skilled  workmen  have  left  the  railroad  to  go  to  the  ship 
yards.  This  is  particularly  the  case  with  the  boilermakers. 
At  the  repair  shops  at  Brighton  in  July,  1914,  there  were  70 
locomotives  under  repair  with  only  seven  awaiting  shop.  In 
May  of  this  year  there  were  107  locomotives  under  repair 
with  59  awaiting  shop.  The  situation  is  so  bad  that  this 
company  has  found  it  necessary  to  have  locomotives  repaired 
in  contract  shops.  One  shop  promised  to  repair  two  engines 
a  month,  beginning  with  January  of  this  year,  but  as  yet 
none  have  been  delivered.  In  addition  to  the  shortage  of 
men,  a  reduction  of  working  hours  has  accentuated  the 
difficulty.  With  the  present  situation  the  company  does  not 
expect  to  get  back  to  pre-war  conditions  for  at  least  another 
twelve  months. 

Considerable  pressure  has  been  brought  to  bear  for  a  re- 
duction in  fares,  but  if  this  were  done,  traffic  would  increase 
beyond  the  capacity  of  the  company  to  handle  it.  The  in- 
crease in  the  cost  of  wages  and  materials  is  more  than  SO  per 
cent  of  pre-war  conditions. 


Railroad  Administration  News 

Shop    Men's   Wage    Negotiations    Reach    Critical 
Stage;  Standard  Freight  Cars  Being  Put  in  Service 


THE  railroad  Administration  has  revised  the  instruc- 
tions issued  early  last  year  that  new  locomotive? 
being  delivered  by  the  builders  be  sent  under  steam 
and  hauling  tonnage  and  the  regional  directors  have  been 
given  discretion  to  decide  whether  new  locomotives  shall  be 
sent  dead  in  trains  or  under  steam  with  a  load,  upon  notify- 
ing the  mechanical  department.  The  question  will  depend  on 
whether  it  will  be  practically  useful  to  use  the  new  loco- 
motives for  hauling  tonnage  that  is  going  in  the  direction  of 
the  locomotives.  The  use  of  such  locomotives  when  mo\-ing 
under  steam  will  be  accepted  as  full  paxment  for  transporta- 
tion charges. 

SHOPMEN   TO   TAKE   STRIKE  VOTE 

The  1919  cycle  of  demands  on  the  Railroad  Administration 
for  increased  wages  has  reached  a  critical  stage.  Committees 
representing  the  various  shop  craft  unions  federated  under 
the  organization  of  the  Railwaj-  Employees'  Department  of 
the.  American  Federation  of  Labor,  that  presented  demands 
to  the  director  general  in  January  for  a  wage  increase  from 
68  to  85  cents  an  hour  for  the  principal  classes  of  craftsmen, 
as  well  as  increases  for  helpers  and  differentials  for  various 
classes  of  special  work,  were  in  Washington  all  of  the  last 
week  in  Julv  conferring  with  the  Railroad  Administration 
officials  and  threatening  strikes  unless  a  favorable  decision 
was  forthcoming  soon.  The  unions  also  demanded  the  is- 
suance of  an  order  prescribing  uniform  rules  and  working 
conditions.  Both  propositions  have  been  under  investigation 
for  several  months  by  the  Board  of  Wages  and  Working 
Conditions,  which  submitted  its  recommendations  on  both 
to  Director  General  Hines. 

On  August  1 ,  President  Wilson,  on  the  representations  of 
Director  General  Hines,  urged  upon  Congress  the  necessity 
of  passing  speedv  legislation  providing  for  the  creation  of  a 
tribunal  to  investigate  and  determine  all  questions  concern- 
ing the  wages  of  railroad  emplo\ees,  but  excluding  rules  and 
working  conditions,  and  also  making  its  decisions  man- 
dator)- upon  the  Interstate  Commerce  Commission  to  provide 
anv  increase  in  rates  necessary  to  cover  any  recommended 
increases  in  wages.  In  his  letter  to  the  President,  the  director 
general  further  recommended  that  Congress  be  asked  to 
provide  in  anv  such  legislation  that  any  increases  in  railroad 
Ava'^cs  which  niav  be  made  by  the  triliunal  constituted  for  that 
purpose,  be  made  effective'  as  of  August  1,  1919,  so  that 
the  delay  incident  to  the  creation  of  such  a  tribunal  will  not 
be  prejudicial  to  the  employees.  In  his  letters  to  Senator 
Cummins  and  Representative  Esch,  the  President  expressed 
his  approval  of  this  recommendation. 

Prior  to  this  apparent  attempt  on  the  part  of  the  Railroad 
Administration  to  shift  the  responsibility  of  meeting  the 
wage  increase  demands  of  the  various  classes  of  employees, 
the"  shopmen  had  already  been  displaying  a  great  deal  of 
impatience  because  of  the  delay  in  passing  on  their  demands 
and  several  local  strikes  had  been  called. 

The  labor  organizations,  generally,  apparently  did  not 
take  kindlv  to  Mr.  Hines'  proposal  and  the  shop  organiza- 
tions particularly  were  aroused  by  the  suggestion  that  any 
increases  be  made  effective  as  of  August  1  because  they  had 
demanded  that  their  increase  be  made  retroactive  to  January 
1  1919.  B.  M.  Jewell,  acting  president  of  the  Railway 
Emidoyees'  Department  of  the  American  Federation  of  Labor, 
announced  on  August  2  that  it  had  been  decided  to  call  for 


a  .strike  vote,  returnable  by  August  24,  of  the  approx'niately 
500,000  shop  employees  involved. 

Acting  on  behalf  of  the  six  .shop  crafts  a  committee  of  100, 
of  which  Mr.  Jewell  as  chairman  presented  to  the  director 
general  on  January  7  a  request  for  a  minimum  of  85  cents 
an  hour  for  mechanics,  an  increase  of  17  cents;  a  minimum 
of  60  cents  for  helpers,  an  increase  of  15  cents;  an  increase 
of  10  cents  per  hour  for  apprentices  and  various  differentials 
for  special  classes  of  work.  On  February  8  the  question  was 
referred  to  the  Board  of  Wages  and  Working  Conditions, 
during  March  and  April  hearings  were  held  by  the  board,  and 
on  July  16  the  board  made  its  divided  report  to  the  director 
general.  During  this  period  the  board  was  also  giving  con- 
sideration to  a  demand  by  the  shop  crafts  for  a  national 
agreement  covering  rules  and  working  conditions,  to  be  ef- 
fective on  all  roads  under  federal  control  regardless  of 
whether  they  had  previously  had  contracts  with  the  unions. 

These  were  considered  by  committees  representing  the  em- 
jilox-ees  and  the  regional  directors,  which  sulmiitted  a  report 
to  the  Ijoard  and  the  board  made  its  recommendation  to 
the  director  general  on  July  16. 

During  June  and  July  several  local  shop  strikes  were 
called  by  way  of  protest  against  the  delay  in  passing  on 
these  two  matters,  but  they  were  settled.  Beginning  on  July 
28  the  committee  of  100  began  a  series  of  conferences  with 
the  director  general  demanding  a  decision  by  August  1. 
The  unions  on  the  southeastern  roads  had  definitely  decided 
to  strike  on  that  date  unless  their  demands  were  granted. 
On  Jul)'  30  Mr.  Hines  advised  the  committee  he  would  be 
glad  to  enter  into  the  agreement  covering  rules  and  work- 
ing conditions,  and  promised  to  give  a  decision  on  the  wage 
question  later.  Mr.  Jewell  then  wired  the  various  local  or- 
ganizations that  they  had  gained  one  point  sought  and 
instructing  them  that  there  must  be  no  stoppages  of  work 
pending  the  conclusion  of  the  negotiations.  This  was  not 
sufficient  to  hold  the  men  in  check,  however,  and  the  shop 
men  walked  out  in  various  parts  of  the  country  on  August  1, 
the  number  increasing  on  the  following  days.  The  dissatis- 
faction was  increased  on  that  date,  when  in  lieu  of  a  decision 
on  the  wage  question  Mr.  Hines  read  to  the  committee  his 
letter  to  the  President  proposing  a  special  wage  tribunal. 
Meanwhile  the  negotiations  as  to  the  rules  and  working  con- 
ditions have  lieen  temporarily  set  aside. 

"We  shall  continue  to  endeavor  to  settle  the  demands  by 
negotiation  with  the  Railroad  Administration  pending  re- 
ceipt of  the  strike  vote,"  said  Mr.  Jewell.  "That  will, 
when  taken,  simply  center  the  power  for  calling  a  strike  in 
the  hands  of  the  committee.  The  first  effect  will  probably 
be  the  ending  of  the  present  strike,  which  has  taken  out 
a  considerable  number  of  men  over  various  sections  of  the 
country  who  have  been  impatient  of  the  long  delay.  Their 
walkouts  have  been  unauthorized,  but  we  expect  they  will 
return  when  they  see  that  the  organizations  intend  action  in 
a  united   fashion." 

Approximately  30,000  shopmen  in  Chicago  and  100,000 
men  in  the  Chicago  district  were  reported  to  have  left  their 
work  at  lU  a.  m.  on  August  1  and  approximatel)-  35,000 
men  on  16  railways  in  the  Southeast  took  similar  action. 
This  strike  came  at  a  particularly  unfortunate  time  because 
the  Railroad  .Administration  has  been  bending  every  effort 
to  put  its  equipment  in  condition  to  meet  the  demands  of 
the  heavy  grain  traffic.   Shopmen  in  Boston,  Philadelphia  and 
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Denver  were  also  reported  to  have  gone  out,  and  the  strike 
spread  somewhat  on  the  following  day.  By  August  4  lead- 
ers of  the  shopmen  in  Chicago  declared  that  50,000  men 
were  out  throughout  the  country.  The  shop  employees  of 
the  Southern  Railway  at  .Alexandria,  Ya..  a  stragetic  loca- 
tion for  making  an  impression  on  Congress,  were  among 
the  first  to  walk  out  and  they  were  followed  on  Saturday 
by  the  employees  at  Potomac  yard,  and  on  Monday  Ijy  those 
at  the  Washington  terminal. 

On  August  4,  B.  M.  Jewell  and  other  members  of  the 
shopmen's  committee  called  on  the  President  at  the  White 
House. 

STANDARD    FREIGHT    CARS    BEING    PUT    IN    SERVICE 

Because  of  the  favorable  progress  being  made  in  working 
out  the  plan  for  finincing  the  standard  equipment  ordered  Ijy 
the  Railroad  Administration  through  a  national  equipment 
coqioration,  and  Ijecause  of  the  growing  demand  for  cars,  the 
Railroad  Administration  has  arranged  to  put  into  service  at 
once  all  of  the  standard  freight  cars  that  have  been  built  and 
that  have  been  kept  in  storage  on  railroad  tracks  near  the 
plants  of  the  liuilders  because  of  the  failure  of  many  of  the 
railroads  to  accept  the  allocation  of  the  cars  as  made  by  the 
Railroad  Administration.  This  will  put  into  service  several 
thousand  cars,  including  a  large  proportion  of  coal  cars,  as 
fast  as  the  cars  can  be  stencilled  with  the  initials  of  the  roads 
to  which  they  have  been  allocated..  The  cars  that  have  been 
built  Ijut  not  accepted  have  been  paid  for  by  the  Railroad 
Administration  as  they  have  been  completed,  with  a  deduction 
representing  the  cost  of  stencilling  and  marking,  and  the 
storage  has  been  at  the  expense  of  the  Railroad  Administra- 
toin.  It  is  understood  that  the  cars  are  being  placed  in 
service  without  opposition  on  the  part  of  the  railroad  com- 
panies, many  of  whom  formerly  protested  against  the  alloca- 
tions, largely  on  the  ground  of  their  inability  to  finance  them, 
because  the  Association  of  Railway  Executives  has  received 
assurances  from  roads  representing  70  per  cent  of  the  equip- 
ment that  they  will  participate  in  the  new  equipment  trust 
plan. 

Reports  of  scattering  local  car  shortages  are  coming  from 
various  parts  of  the  country,  but  while  tliere  is  understood  to 
be  a  very  large  number  of  surplus  cars  in  the  country  as  a 
whole  the  Railroad  Administration  is  unwilling  to  give  out 
the  figures.  On  June  1  there  was  a  surplus  of  about  300,000 
cars,  and  it  is  believed  this  was  considerably  reduced  by  July 
1  and  still  more  reduced  during  July,  but  the  number  of 
freight  cars  reported  as  unserviceable  for  the  month  of  June 
was  nearly  200,000,  or  8.1  per  cent,  although  a  large  numljer 
were  so  reported  merely  because  they  were  not  grain  tight  and 
would  require  little  work  to  put  them  in  shape.  Orders  were 
issued  late  in  June  to  increase  the  car  repair  forces  that  had 
been  reduced  earlier  in  the  year  in  an  effort  to  put  the  equip- 
ment in  condition  for  the  summer  and  fall  traffic. 

NUMBER  OF  WOMEN  EMPLOYEES  REDUCED 

The  total  numfjer  of  women  employed  under  the  United 
States  Railroad  Administration  reached  the  highwater  mark 
on  October  1,  1918.  At  that  time  there  were  on  the  rolls 
101,785  female  employees.  The  numljer  of  women  employed 
on  April  1,  1919,  shows  a  decrease  of  14. j  per  cent  as  com- 
pared with  Januar}'  1,  1919. 

Statistics  compiled  by  the  Women's  Service  Section,  giving 
the  number  of  women  employed  and  the  character  of  their 
eniplojTnent  since  the  roads  came  under  federal  control  have 
been  made  public  l^y  the  director  general. 

On  January  1  of  the  present  jear  there  were  on  the  rolls 
of  the  railroads  99,694  women  employees,  while  on  April  1 
the  number  had  dropped  to  85,393.  This  was  due  chiefly  to 
the  reduction  of  labor  force  which  occurred  in  Februan,'  and 
March.     It  was  also  partly  due  to  the  return  of  men  from 


military    service    who    were    reinstated    by    the    railroads. 

The  statistics  show  that  more  than  5,000  women  were 
employed  in  railroad  shops  and  more  than  1,000  in  round- 
house work,  The  latter  included,  among  others,  turntable 
operators  and  engine  wipers.  On  October  1,  1918,  there 
were  6  women  employed  as  blacksmiths,  helpers  and  appren- 
tices, while  a  large  number  of  others  worked  as  boilerraakers, 
coppersmiths,  electricians  and  machinists. 

The  report  shows  that,  considered  from  the  point  of  view 
of  occupation,  the  greatest  reduction  of  women  employees 
has  taken  place  in  round-houses  and  shops.  Their  work  in 
these  places  was  in  many  cases  found  unsatisfactory,  there 
Ijeing  too  much  heavy  physical  labor  involved. 

COST    OF    FREIGHT    TRAIN    AND    LOCOMOTINE    SERVICE 
DECREASING 

The  total  cost  of  freight  train  service,  including  locomo- 
tive service,  continues  to  show  a  steady  decrease  each  month 
as  compared  with  preceding  months,  although  increases  as 
compared  with  last  year,  according  to  the  monthly  report 
compiled  by  the  Operating  Statistics  Section.  The  com- 
bined averages  for  all  regions  and  the  comparative  figures 
for  last  year  and  for  April,  March  and  February,  this  year 
are  as  follows; 


Cost  of  locomotive  service   per  locomotive  mile. 

i^ocomotive    repairs    

Eiiginehousc   expenses    

Train    enginemen    

l-ocomotive    fuel     

Other    locomotiv"    supplies 

Cost  of  train  service  per  train  mile 

Locomotive    repairs         \ 

Engiilehouse     expenses  J 

Luconiotivc   fuel    

(_")thcr    locomotive    supplies 

Train   engineracn    

Trainmen    

Train    supplies  and    expenses 


May. 

1919 
110.3 

37.9 
9.0 

19.1 

40.7 

3.5 

156.8 

53.4 

46.3 

3.9 

21.8 

25.1 

6.4 


Cost  of  train  service  per  1,000  gross  ton 


Locomotive    repairs         f 
Eugineliouse    expenses  i 

Locomotive    fuel     

Otiier    locomotive    supplies.... 

Enginemen  and  trainmen 

Tiain    supplies   and    expenses. 


May, 
1919 

103.9 
35.4 

30.6 
2.6 

31.1 
4.2 


April, 
1919 

112.7 
33.6 

34.3 
2.9 

32.4 
4.4 


March, 
1919 

119.5 
40.8 

37.5 
3.1 

33.5 
4.6 


May, 
1918 
97.8 
31.3 
6.6 
18.1 
38.9 
2.8 

141.0 
43.7 

44.9 
3.3 
20.9 
23.7 
4.6 

Feb'y. 
1919 

126.5 
43.1 

40.3 
3.4 

34.8 
4.8 


MAINTENANCE  INSRRUCTIONS  FOR  LAST  SIX   MONTHS  OF 
1919 

New  instructions  outlining  a  working  basis  for  mainte- 
nance of  way  expenditures  for  the  last  six  months  of  1919 
have  been  issued  to  the  regional  directors  by  W.  T.  Tyler, 
director  of  the  Division  of  Operation.  While  the  new  in- 
structions are  tentative  and  temporan,',  in  order  to  control 
maintenance  of  way  expenditures  month  by  month  during  the 
remainder  of  1919  to  the  end  that  the  contract  obligations 
of  the  Railroad  Administration  to  the  railroad  companies 
may  be  fully  complied  with  but  not  exceeded,  they  provide 
a  definite  basis  on  which  maintenance  officers  may  proceed 
as  well  as  prescribing  the  character  of  the  information  which 
is  to  be  used  as  the  final  standard. 

While  the  Railroad  .Administration  takes  the  position  that 
an  excess  of  expenditures  for  maintenance  of  equipment  on 
any  road  may  fairly  be  considered  together  with,  and  as  an 
offset  against,  any  deficiency  that  may  result  in  maintenance 
of  way  expenditures  on  that  road,  it  is  stated  that  it  is  not 
the  purpose  deliberately  to  curtail  maintenance  of  way  in 
any  respect  with  this  in  view  and  the  new  instructions  treat 
maintenance  of  way  expenditures  on  their  own  footing.  Di- 
rector General  Hines  has  stated  that,  taking  roadway  and 
structures  and  equipment  together,  the  average  condition  of 
the  property  as  a  whole  is  as  well  off  as  it  was  on  January  1, 
1918.  This  is  because  on  some  roads  the  equipment  had 
got  into  a  very  run  down  condition  at  the  end  of  1917,  as 
the  result  of  the  great  pressure  that  had  been  put  upon  rail- 
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road  facilities,  and  it  was  therefore  necessary  to  make  very 
heavy  expenditures  in  1918  in  order  to  put  it  in  condition 
for  handling  the  war  traffic,  at  a  time  when  no  one  then 
knew  how  long  it  would  last.  Since  the  armistice  traffic  has 
fallen  off  and  there  was  a  mild  winter,  with  the  result  that 
a  large  amount  of  equipment  put  in  readiness  for  the  winter 
is  now  being  stored.  A  reserve  of  over  4,000  locomotives  has 
been  put  in  storage  and  every  effort  has  been  made  to  put 
the  cars  in  good  condition  to  handle  the  grain  crops.  In- 
structions were  recently  issued  that  car  repair  forces  be  put 
on  full  time  at  all  points  where  a  reduction  in  hours  has 
been  made  and  special  attention  is  to  be  given  to  grain,  coal 
and  refrigerator  cars  in  the  sections  where  such  cars  are  most 
needed. 

In  connection  with  figures  showing  the  number  of  unserv- 
iceable locomotives  and  cars,  Railroad  Administration  of- 
ficials point  to  the  fact  that  many  locomotives  are  now  re- 
ported as  unserviceable,  which  merely  require  a  few  hours' 
work  and  could  be  used  if  necessary  and  would  formerly  not 
have  been  classified  as  unserviceable;  also  that  cars  which 
are  in  storage  or  are  transferred  from  one  region  to  another 
to  be  put  in  storage  for  the  grain  traffic  may  automatically 
be  transferred  to  the  bad  order  class  because  while  good  for 
most  commodities  they  require  some  recoopering  to  fit  them 
for  grain. 

The  maintenance  of  way  and  maintenance  of  equipment 
programs  are  not  being  treated  alike  because  they  represent 
somewhat  different  situations.  The  equipment  is  being  pre- 
pared for  a  possible  car  shortage  this  fall,  but  instructions 
have  also  been  issued  to  the  regional  directors  to  concentrate 
repairs  on  locomotives  and  cars  which  by  reason  of  their  size 
can  render  the  most  efficient  and  economical  service,  to  dis- 
continue expenditures  on  small  locomotives  and  cars  not  nec- 
essary for  current  use,  and  for  the  prospective  traffic  for  the 
balance  of  the  year,  and  to  confine  expenditures  on  small 
capacity  freight  cars  to  those  authorized  by  Circular  No.  20. 

ORDERS  OF  REGIONAL  DIRECTORS 

Locomotive  Maintenance  Material. — Northwestern  Re- 
gional Purchasing  Committee  Circular  68  states  that  many 
locomotives  heretofore  used  on  roads  other  than  those  to 
which  they  belong  are  now  being  returned  to  the  owning 
road  and  that  these  locomotives  were  provided  a  supply  of 
material  for  their  maintenance  peculiar  to  the  individual 
engine  by  the  using  road.  It  is  directed  that  this  material 
be  utilized  in  lieu  of  the  purchase  or  manufacture  of  new 
material  wherever  possible. 

Traveling  Engineers'  Association. — The  Northwestern  re- 
gional director,  file  77-1-100;  suggests  that  where  it  is 
deemed  advisable,  traveling  engineers  attend  the  convention 
of  the  Traveling  Engineers'  Association  at  Chicago  com- 
mencing Thursday,  September  9.  Transportation  should  be 
furnished  to  the  men  attending  and  reasonable  expenses 
allow-cd. 

Freight  Cars  Damaged. — Supplement  1  to  Circular  39  of 
the  Southwestern  regional  director  states  that  12,183  cars 
were  damaged  in  yards  and  trains  on  Federal  controlled  rail- 
roads during  the  week  ending  May  24,  1919,  the  cost  of 
repairs  for  which  is  estimated  at  $310,764.  While  this  is  a 
substantial  reduction  compared  with  one  year  ago,  and  is 
also  below  the  average  for  the  entire  year,  still  further  im- 
provements should  be  made,  by  closer  supervision. 

Leaky  Western  Pacific  Cars. — Order  219  of  the  South- 
western regional  director  calls  attention  to  claims  for  loss  of 
grain  by  leakage  from  new  Western  Pacific  cars,  series  16,801 
to  18,300.  These  cars  should  be  repaired  by  seeing  that 
there  are  no  short  floor  boards,  that  the  floors  are  well  fitted 
around  the  posts  and  braces,  and  that  the  beveled  grain  strips 
are  well  fitted  between  the  posts  and  braces  and  securely  fast- 
ened to  the  floor.  The  side  sheathing  boards  should  Ije  well 
secured  bv  nails  to  the  side-sill  nailing  timber. 


Floor  Racks  for  Refrigerator  Cars. — The  Northwestern 
regional  director,  file  16-1-65,  states  that  Division  of  Opera- 
tion, Circular  CS43,  has  been  withdrawn  insofar  as  it  ap- 
plies to  tloor  racks  for  refrigerator  cars,  and  that  authority 
should  ]>e  received  from  the  Division  of  Capital  E.xpendi- 
tures  before  ordering  material  or  beginning  the  application  of 
floor  racks  in  refrigerator  cars  which  are  not  now  equipped 
with  them. 

Application  of  Floor  Racks  to  Refrigerator  Cars. — Circu- 
lar 225  of  the  Southwestern  regional  director  states  that  the 
Division  of  Capital  Expenditures  will  approve  forms  for  the 
application  of  standard  floor  racks  to  refrigerator  cars  not 
now  equipped  with  such  floor  racks  and  which  are  used  for 
the  transportation  of  perishable  freight  requiring  floor  racks 
for  their  proper  refrigeration,  provided  such  forms  are  ap- 
proved by  the  corporation,  with  a  commitment  that  it  will 
take  care  of  the  finances.  This  is  not  to  be  construed,  how- 
ever, to  require  application  of  standard  floor  racks  to  cars 
now  equipped  with  floor  racks,  except  as  renewals  are  re- 
quired. 

Charges  for  Application  of  Grip  Nut  Locks. — Circular 
226  of  the  Southwestern  regional  director  quotes  a  letter  from 
Frank  McManamy,  assistant  director,  of  the  Division  of 
Operation,  relative  to  an  interpretation  made  by  Section  3, 
Mechanical,  of  the  American  Railroad  Association  that  grip 
unit  nuts,  which  take  the  place  of  a  commercial  nut  and  a 
nut  lock,  but  which,  under  the  rule  as  at  present  interpreted 
must  be  billed  either  as  a  common  nut  at  $.035  per  lb.  or  as 
a  nut  lock  at  $.03,  are  patented  manufactured  articles  and 
may  be  charged  as  such  at  the  net  store  department  cost  in 
accordance  with  Rule  105. 

Repair  of  Box  and  Refrigerator  Cars. — Supplement  15  to 
Circular  70  of  the  Northwestern  regional  director  contains 
instructions  for  the  repairing  of  box  and  refrigerator  cars. 
Car  repairing  forces  are  to  be  at  once  put  on  a  48-hour  basis 
at  all  points  where  reduction  has  been  made  below  that  fig- 
ure. Repairers  who  have  been  furloughed  are  to  be  returned 
to  service  and,  where  necessary,  forces  will  be  increased. 
.\fter  the  completion  of  the  cars  now  in  the  shops,  the  re- 
building of  box  cars  of  60,000  lb.  capacity  or  less  will  be 
discontinued  until  the  bad  order  cars  on  hand  have  been 
repaired.  The  Southwestern  regional  director  has  issued 
similar  instructions  in  Order  215. 

Safety  Appliances  on  80,000  Freight  Cars. — The  regional 
director,  eastern  region,  by  circular  500-92,  promulgates  a 
letter  from  Frank  McManamy,  assistant  director  of  opera- 
tion, calling  attention  to  the  importance  of  having  all  freight 
cars  equipped  with  United  States  standard  safety  appliances 
lj_\-  September  1.  About  80,000  freight  cars  now  in  service 
need  the  equipment.  These  safety  appliances  are  all  of 
standard  dimensions,  therefore  all  cars,  both  home  and  for- 
eign, .should  be  ec(uipped;  there  is  no  loss  either  of  time  or 
material  in  equipping  foreign  cars.  These  appliances  con- 
stitute a  betterment  in  the  interest  of  safety  which  can  prop- 
erlv  be  billed  against  the  owners  of  the  cars.  Federal  man- 
agers are  called  upon  to  report  what  progress  they  are 
making. 

(Orders  similar  to  the  above  have  been  issued  by  other 
regional  directors.) 


Pitch  and  Creosote  as  Fuel. — The  performance  of  a 
heating  furnace  utilizing  a  fuel  composed  of  pitch  and  creo- 
sote is  reported  in  the  engineering  supplement  of  the  London 
Times.  Two  tons  of  steel  billets  were  heated  in  55  to  60 
minutes  to  2,000  deg.  F.,  using  about  16  gallons  of  the  fuel 
per  hour.  The  internal  size  of  the  furnace  is  10  ft.  by  5  ft. 
by  3.5  ft.  Equal  weights  of  creosote  and  pitch  form  the 
mixture,  which  is  kept  at  a  temperature  of  ISO  deg.  F.,  and, 
strained  through  a  wire  gauze  strainer  of  40  meshes  to  the 
inch,  is  pumped  through  an  injector  type  of  burner. 
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THE  OPERATION  OF  THE  STANDARD 
"D"   COUPLER 

After  a  number  of  years  of  the  most  painstaking  work  on 
the  part  of  the  Coupler  Committee  of  the  Master  Car  Build- 
ers' Association,  with  the  co-operation  of  the  coupler  manu- 
facturers,   a   coupler   design   has   been    evolved   which    was 


questions  as  to  its  operation  and  construction  are  of  growing 
concern  to  car  department  employees.  The  following  descrip- 
tion of  the  operation  of  the  Standard  Coupler  is  taken  from 
an  illustrated  booklet  published  jointly  by  the  several  coupler 
manufacturers. 

The  coupler  is  shown  in  Figs.   1  to  5,  arranged  for  top 
operation,  and  in  Figs.  6  to  8  arranged  for  botton  operation. 


Fig.  1 


FI9.  2 


Fig.   3 


adopted   as  standard  by  letter  ballot  of  the  association   in  The  essential  parts  of  the  coupler  are  the  body  1,  knuckle  2, 

July,  1916.  lock  3,  knuckle  thrower  4,  and  knuckle  pin  S,  each  of  which, 

The  coupler,  known  as  the  Standard  "D"  coupler,  weighs  except  the  body,  remains  unchanged  for  either  type  of  opera- 

about  400  lb.,  an  increase  of  about  one-third  over  the  types  tion.     When  equipped  for  top  operation  the  lifter  6  is  used 

previously  in  general  use.     The  distribution  of  this  metal,  and  when  the  coupler  is  intended  for  bottom  operation  the 


Pig.  A 

however,  has  been  such  that  tests  indicate  an  increase  of 
about  100  per  cent  in  the  ultimate  strength  and  an  estimated 
service  life  three  times  as  long  as  that  of  the  preceding  types. 
This  coupler  is  now  rapidly  coming  into  general  use  and 


Fig.  S 


Fig.  6 


bottom  lock  lifter  7  and  toggle  8  arc  used,  a  cap  covering  the 
hole  for  the  lifter  6  and  lugs  9  providing  a  bearing  for  the 
lifter  7. 

When  in  locked  position  (Fig.  1)  the  lock  rests  upon  the 
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top  of  one  end  of  the  knuckle  thrower  4,  and  its  head  is 
located  between  the  knuckle  tail  and  inner  guard  arm  wall 
as  shown  in  Fig.  2.  To  lockset  the  lock,  it  is  lifted  either 
by  the  top  lifter  6,  or  by  the  tog.nle  8,  until  the  lockset  seat  a 
on  the  leg  of  the  lock  Ijeconies  level  with  the  top  surface  of 
the  knuckle  thrower,  whereupon  the  leg  of  the  lock  tips  rear- 
wardly  and  seats  upon  the  knuckle  thrower  as  is  shoxvn  in 
Fig.  J. 

In  cither  top  or  bottom  operating  forms  the  lock  is  lifted 
at  a  point  to  the  rear  of  its  center  of  gravity  so  that  there  is 
always  a  tendency  for  the  leg  of  the  lock  to  swing  rearwardh- 
as  soon  as  the  lock  is  lifted.  To  throw  the  knuckle  the  lock 
is  lifted  above  its  lockset  position  until  the  fulcrum  h  upon 
its  forward  side  strikes  the  shoulder  c  within  the  coujiler 
head.  The  vertical  movement  of  the  lock  is  stopped  by  this 
contact,  and  the  lock  is  thereafter  forced  to  rotate  about  its 
fulcrum,  which  gives  the  lock  leg  a  positive  rearward  move- 
ment, which  in  turn  rotates  the  knuckle  thrower  atjout  its 
trunnions  d.  The  tip  e  of  the  thrower  contacts  the  shoulder 
/  on  the  underside  of  the  knuckle  and  throws  the  knuckle 
open. 

The  lock-to-the-lock  or  anti-creep  function  is  obtained  in 
the  top  operated  form  l^y  the  co-operation  of  the  lock  lifter 
with  the  rear  wall  of  the  coupler  head  as  shown  in  Fig.  1. 
When  the  parts  are  locked  the  lifter  slides  rearwardly  in  the 
lock  until  its  projection  g  underlies  the  lower  edge  of  the  rear 
wall  of  the  coupler  head.  Any  upward  movement  of  the 
lock  mereh-  binds  this  projection  l^etween  the  lock  and  the 
rear  wall.  '  As  soon  as  the  lifter  itself  is  raised,  however,  it 
slides  forward  and  upward  in  the  lock  and  frees  its  anti- 
creep  engagement.  In  the  bottom  operated  arrangement  the 
upper  erid  of  the  toggle  8  (Fig.  6)  normally  underlies  the 
projection  Ii  upon  the  lower  wall  of  the  coupler  cavity,  and 
thus  performs  the  lock-to-the-lock  function.  When  the  lifter 
7  and  toggle  8  are  raised  to  lift  the  lock  the  end  of  the 
toggle  8  slides  rearwardly  and  up  in  the  inclined  slot  of  the 
lock  leg  and  frees  the  anti-creep  engagement. 

In  order  to  oljtain  the  strongest  possible  anchorage  for  the 
knuckle  within  the  coupler  head  and  at  the  same  time  to 
allow  the  knuckle  to  swing  freely  when  unlocked,  the  knuckle 
is  provided  upon  its  tail  with  the  pulling  lugs  m  and  <;,  Fig. 
9,  which  engage  the  corresponding  lugs  o  and  p  upon  the 
upper  and  lower  walls  of  the  coupler  head,  and  serve  to 


knuckle  is  provided  upon  top  and  bottom  with  the  outwardly 
extending  "pin  protector  lugs"  i  which  enter  correspondingly 
shaped  recesses  in  the  upper  and  lower  walls  of  the  coupler 
head.  In  order  to  relieve  the  knuckle  pin  of  the  greater  part 
of  pulling  and  buffing  stresses  the  knuckle  pinholes  in  the 
jjivot  lugs  of  the  coupler  are  elongated  slightly,  as  shown  in 
Figs.  2  and  5,  allowing  the  knuckle  to  take  a  firm  Ijearing 
within  the  head  in  pull  or  buff  without  stressing  the  knuckle 
pin. 


THE  MEASUREMENT  OF  PISTON  TRAVEL 
IN  YARDS 

BY  T.  BIRCH 

■  Air  Brikc  Foremiin.  C.  M.  &  Si.  P.     I  I  If' 

\\'hen  making  the  incoming  lirake  test  it  is  necessary  for 
the  inspector  to  go  over  the  train  quite  rapidly  to  inspect 
all  the  cars  before  the  brakes  leak  off.  Most  men  are  un- 
able to  judge  the  distance  the  jiiston  travels  without  going 
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A    Convenient    Scale    for    IVleasuring    Bral<e    Cylinder    Piston    Travel 

under  the  car,  and  for  that  reason  rarely  mark  a  car  for 
brake  adjustment  unless  it  has  very  long  travel.  In  order 
to  overcome  this  trouble,  car  inspectors  on  the  Chicago,  Mil- 
waukee &  St.  Paul  have  been  furnished  with  a  device  for 
measuring  the  travel,  which  is  shown  in  the  drawing  here- 


Fig.  7  i^'s.  8 

relieve  the  knuckle  pivot  pin  of  the  greater  part  of  the  pulling 
stress.  Above  and  below  the  lugs  o  and  p  are  the  buffing 
shoulders  q  and  r  against  which  corresponding  shoulders  on 
the  knuckle  bear  in  buff. 

Tlie  forward  pull  upon  the  knuckle  in  draft  not  only  pulls 
the  knuckle  directlv  forward  against  the  pulling  lugs,  but 
also  tends  to  force  the  knuckle  laterally  in  the  direction  of 
the   arrow   in   Fig.    2.     To  resist  this  lateral  pressure  the 


Fig.  9 


of   a   scale    12    in.   long   mounted   on   a 
Both  parts  are  made  of  seasoned  pine 


with.  It  consists 
handle  4  ft.  long, 
material. 

The  scale  is  painted  black  and  stenciled  with  white  figures 
once  inch  apart,  the  numbers  running  from  the  center  both 
ways.  By  holding  the  scale  against  the  piston  rod  the  travel 
can  be  checked  accurately  and  rapidly  without  getting  under 
the  car. 


C  p.  R.  Double  Sheathed  Box  Cars 

Length  is  36  ft.;  Weight  39,500  lbs.;    Have  Steel 
Underframe,  Wood  Superstructure  and  Metal  Roof 


THE  Canadian  Pacific  has  built  an  order  of  box  cars  of 
tlie  steel  underframe,  double  sheathed  type,  the  design 
of  which  in  a  general  way  is  similar  to  the  40-ton 
douljle  sheathed  box  cars  designed  by  the  United  States  Rail- 
road Administration.  The  Railroad  Administration  cars, 
however,  liave  an  inside  length  of  40  ft.  6  in.  and  a  height 
of  9  ft.,  with  an  actual  weight  of  about  46,000  lb.  Owing 
to  the  very  high  average  box  car  load  in  36  ft.  by  8  ft.  cars 
on  tlie  Canadian  Pacific,  the  building  of  cars  of  these  di- 
mensions on  trucks  with  5-in.  by  9-in.  journals,  with  the  ad- 
ditional weight  which  would  thus  be  recjuired,  did  not  seem  to 
be  justified.  The  Canadian  Pacific  cars,  therefore,  have  an 
inside  length  of  36  ft.  and  a  height  of  8  ft.,  the  width  in 
both  cases  ireing  8  ft.  6  in.  An  average  tare  weight  of  39,500 
lb.  lias  thus  Ijeen  obtained,  which  represents  a  saving  of  over 
three  ton-miles  for  each  car-mile  in  the  movement  of  loaded 


Bottom  cover  plates  are  also  applied  at  each  end,  extending 
from  the  rear  draft  gear  stop  through  the  bolster  construction 
to  a  point  about  halfway  down  the  slope  of  the  deepening 
.section  ot  the  sills.  These  bottom  cover  plates  are  replaced 
for  the  remainder  of  the  length  of  the  car  by  the  inside  flange 
angles,  tlie  ends  of  which  overlap  the  ends  of  the  plates  far 
enough  to  provide  against  weakening  the  section  at  the  point 
of  transfer. 

The  side  sills  are  6-in.  by  4-in.  by  i^-in.  angles  with  the 
liorizontal  flange  at  the  top  and  extending  outward.  The 
end  members  of  the  underframe  are  5-in.  by  3-in.  by  S/16-in. 
angles  with  the  long  flange  placed  horizontally,  resting  on 
the  center  sill  cover  plate  and  on  the  top  flanges  of  the  side 
sills. 

The  bolster  is  of  the  doulde  diaphragm  type.  The  pressed 
steel  diaphragms  are  of  '4-in.  material  spaced  9;^  in.  apart. 


Double  Sheathed.   Steel    Underframe    Box   Car   Built    by   the   Canadian    Pacific 


or  empt}'  equipment,  as  compared  with  the  Railroad  Ad- 
ministration standard  car  of  similar  type.  The  cars  have 
been  designed  for  a  limit  load  capacity  of  92,000  lb. 

UNDERFRAME 

Like  the  Railroad  Administration  cars  the  Canadian  Pa- 
cific box  cars  have  steel  underframes  built  up  on  center  sill.^ 
of  the  fishbelly  type.  The  center  s'lls  are  built  up  of  plates 
and  angles,  the  web  plates  having  a  thickness  of  )4  '".,  with  a 
maximum  width  at  the  center  of  25  in.  Each  plate  is  flanged 
at  the  bottom  with  two  3}4-in.  by  SYz-in.  by  5/16-in.  angles 
and  at  the  top  with  a  single  3'/2-in.  by  3J/2-in.  by  fs-in. 
angle  riveted  on  the  outside  of  the  plate.  The  top  of  the 
sills  is  completed  with  a  I'-^-in.  cover  plate  26J-J  in.  wide, 
which   extends   continuouslv   from  end   to  end   of  the   car. 


tapering  with  a  slope  of  2  1/16  in  12  from  a  maximum  depth 
at  the  center  of  13J/S  in.  A  continuous  top  cover  plate  15  in. 
wide  is  riveted  at  the  ends  to  the  side  sills  and  at  the  center 
through  the  center  sill  cover  plate  to  the  top  flanges  of  the 
sills.  Filler  diaphragms  of  '4-in.  material  are  placed  be- 
tween the  center  sills  and  to  these  is  riveted  the  center  plate 
support  casting.  A  bottom  cover  plate  extends  across  the 
under  side  of  the  center  sills,  terminating  just  beyond  the 
side  bearings.  The  ends  of  the  bolster  diaphragms  are  se- 
cured to  the  vertical  flange  of  the  side  sills  by  means  of  a 
filler  casting  to  which  all  three  members  are  riveted.  Inter- 
mediate crossties  of  single  diaphragm  section  are  located  at 
points  4  ft.  3  in.  from  the  transverse  center  line  of  the  car. 
The  diaphragms  of  these  members  are  of  /4-in.  plate  with 
a  depth  at  the  center  of  I31.-2  in.,  which  decreases  towards  the 
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sides  of  the  car  with  a  slope  of  2  1/16  in  12.  The  flanges 
of  these  diaphragms  are  reinforced  with  a  3^-in.  top  cover 
plate  73,4  in.  wide,  extending  across  the  car  above  the  center 
sill  cover  plate,  and  a  short,  tapering  J  2 -in.  bottom  cover 
plate. 

The  intermediate  floor  beams  are  4-in.  Z-bars,  attached  at 
the  center  and  side  sills  with  angle  connections  and  carrjing 
the  intermediate  longitudinal  floor  support  of  3-in.,  6.7-lb. 
Z-bars,  the  web  of  which  is  placed  2  ft.  Sys,  in-  from  either 
side  of  the  longitudinal  center  line  of  the  car. 

i  THE  CAR  BODY 

The  design  of  the  car  body  dift'ers  from  the  Railroad  Ad- 
ministration cars  in  that  the  body  frame  members  are  not 
secured  directly  to  the  steel  underframe.  Above  the  side  and 
end   sills  are  placed  o's-in.   wood   stringers,   to  which  the 


The  intermediate  posts  are  3-in.  steel  I-beams,  these  being 
used  for  the  purpose  of  providing  ample  stiffening  against 
bulging  when  the  car  is  loaded  high  with  grain.  The 
C.  P.  R.  cars  also  dift'er  from  the  Railroad  Administration 
cars  in  that  diagonal  brace  rods  are  used  at  each  channel 
section  to  provide  against  endwise  racking  of  the  car  super- 
structure. The  side  plates  are  of  7-in.  by  3',  2-in.  section, 
while  the  end  plate  is  formed  integral  with  the  corrugated 
steel  end  of  the  car. 

The  outside  sheathing  is  standard  13  16-in.  tongued  and 
grooved  material  nailed  in  the  usual  way,  and  in  addition  to 
nailing,  it  is  further  secured  at  the  side  sill  by  a  steel 
angle  bolted  at  frequent  intervals.  There  are  two  girths  on 
each  side  of  the  car  and  the  inside  lining  is  carried  up  to 
the  second  girth,  5  ft.  3}4  in.  above  the  floor.  The  ends  are 
lined  full  height  with  tongued  and  grooved  lumber  13/16  iu. 
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The  Underframe  of  the  Canadian   Pacific  Box  Cars 


post  and  brace  pockets  are  attached  with  bolts  extending 
through  the  steel  members.  The  floor  is  thus  raised  above 
the  underframe  structure,  allowing  the  use  of  the  inter- 
mediate Z-bar  supports  which  have  been  previously  re- 
ferred to. 

The  side  frame  memliers  are  three  inches  thick,  wood  being 
used  for  the  posts  and  braces  with  the  exception  of  the  in- 
termediate posts.  The  wood  posts  and  braces  are  of  3-in. 
by  4^2 -in.  section. 


thick,  which  is  placed  vertically  and  nailed  to  strips  secured 
in  the  bottoms  of  the  steel  end  corrugations  by  means  of 
Ijolts,  the  outer  ends  of  which  are  riveted  to  the  steel  end 
sheet. 

The  side  door  openings  are  five  feet  wide.  The  doors 
are  of  wood,  bound  with  metal  on  all  of  the  edges.  The 
band  at  the  back  edge  of  the  door  is  arranged  to  engage 
with  the  strip  on  the  back  door  post,  forming  an  effective 
weather  and  spark  strip  and  further  securing  the  door  from 
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bulging  outward.  The  front  stops  are  of  wood,  braced  with 
malleable  brackets.  The  locking  arrangement  is  of  the  com- 
bined lock  and  stop  type  equipped  with  a  door  starting  lever. 
Two  handles  are  provided  on  each  door,  one  on  the  bot- 
tom for  track  level  operation  and  the  other  near  the  center 
girth  for  platform  operation. 

Two  types  of  roof  are  applied  to  these  cars,  one  an  out- 
side metal  roof  and  the  other  an  inside  metal  roof.  The 
carlines  for  both  roofs  are  of  4-in.  angles,  which  are  at- 
tached to  the  side  plates  1)\-  means  of  malleable  brackets. 


SPECIFICATIONS    FOR   PLATES    FOR 

FORGE-WELDING  IN  TANK  CAR 

CONSTRUCTION* 

The  chairman  of  the  Tank  Car  Committee  of  the  Mastei 
Car  Builders'  Association,  A.  W.  Gibbs,  requested  Com- 
mittee A-1  of  the  American  Society  for  Testing  Materials 
to  issue  a  specification  for  forge-welding  plates  suitable 
especially  for  tank  cars.  This  matter  was  referred  to  Sub- 
Committee   II   and   initial   work  taken   up   with   particular 


Sectional    Views    Showing    the    Body    Construction    and    Half    End     Elevation 


These  brackets  are  secured  to  the  plate  by  two  horizontal 
bolts,  with  the  nuts  on  the  inside  of  the  car  and  the  head 
secured  from  turning  by  a  flanged  double  washer  plate  lo- 
cated back  of  the  facia  board. 


The  cars  are  fitted  with  trucks  of  the  arch  bar  type  with 
a  wheel  base  of  5  ft.  4  in.  and  S-in.  by  9-in.  journals.  The 
bolsters  are  the  Simplex  type  with  long  column  guides  to 
provide  the  maximum  area  between  the  bolster  and  the  cast 
steel  truck  columns.  The  trucks  are  fitted  with  roller  tv'pe 
side  bearings. 


Value  of  the  Railroads. — According  to  a  series  of 
graphic  illustrations  showing  the  value  represented  by  the 
railways  of  the  United  States,  as  compared  with  that  of  all 
manufacturing  industries  generally,  compiled  by  E.  B.  Leigh, 
president  of  the  Chicago  Railway  Equipment  Company,  the 
value  of  railway  cars  and  locomotives  is  $4,137,318,000  and 
that  of  manufacturing  machinery,  tools  and  implements  of 
all  other  trades  $6,091,451,274.  A  comparison  of  the  loco- 
motives and  cars  with  all  farm  implements  and  machinery 
indicates  that  the  value  of  the  railroad  equipment  is  nearly 
three  times  that  of  the  farming  machinery  and  implements  of 
the  country. 


reference  to  the  M.C.B.  specifications  for  the  Class  V  tank 
car.f 

In  a  note  appended  to  the  tank  specifications  it  is  stated 
that  because  of  the  character  of  the  commodities  to  be  shipped 
in  these  cars,  it  is  so  important  that  the  tank  shall  be  abso- 
lutely tight,  that  riveted  tanks  will  not  be  permitted,  and  all 
seams  shall  be  welded.    The  specifications  are  as  follows: 

1.  Bursting  Pressure. — The  calculated  bursting  pressuie,  based  on  the 
lowest  tensile  strength  of  the  plate,  shall  be  not  less  than  960  lb.   per  sq.  in. 

2.  Material. — fa)  .Ml  plates  for  tanU,  and  for  dome  if  dome  is  made  of 
plate,  shall  be  of  steel  complying  with  the  American  Society  for  Testing 
Mateiials  Specifications  for  Boiler  Plate  Steel,  Flange  Quality.  For  the 
purpose  of  welding,  the  lowest  carbon  content  consistent  with  the  strength 
prescribed   for  this  quality  is  desired. 

The  requirements  of  the  A.S.T.M.  specifications  for  boiler 
steel,  flange  quality,  are: 

Chemical  Compositio."* 

Carbon,  per  cent .... 

Manganese,  per  cent 0.30-0.60 

Phosphorus,  per  cent.    {  A^'^     not  over  O.OS 

I  Hasic     notoverfl.04 

Sv:Iphur.  per  cent not  over  0.05 

No    increase    allowed    for    check    analysis. 

•Abstract  of  the  report  of  Sub.committee  II  of  Committee  A-1,  on  steel, 
presented  at  the  annual  meeting  of  the  .-Vmerican  Society  for  Testing  Ma- 
terials,   held   at   .-Vtlnntie    City.    June   2A.27,    1919. 

tSee  M.  C.  B.  Proceedings.  1918.  page  903,  for  the  Class  V  tank  car 
specifications.  This  car  is  intended  for  the  transportation  of  liquid  products, 
whose  properties  are  such  as  to  involve  danger  of  loss  of  life  in  the  event 
of  any  leakage  or   rupture  of  the  tank. 
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Physical  Properties 

Tensile  strength,  lb.   per  sq.  in 55.000-65.000 

Yield  point,   lb.   per  sq.  in 0.5  tens.  str. 

l.SOO.OOO 

Elongation  in   8  in.,  per  cent 

Tensile  strenglh 
Reduction  in  elongation  allowed  for  increased  thickness. 

There  apparently  was  some  objection  on  the  part  of  the 
fabricators  to  using  steel  of  such  high  tensile  strength  for 
welding;  hence  a  softer  grade  was  proposed.  The  following 
specifications  were  recommended  to  be  adopted  as  tentative: 

Chemical  Pr-^perties 

Carbon     not  over  0.18  per  cent 

Manganese    0.30-0.60  per  cent 

Phosphorus     not  over  0.04  per  cent 

Sulphur     not  over  0.05  per  cent 

Physical  Properties 

Tensile  strength,  lb.  i  plates  H  in.  or  under  in  thickness.  .  48.000 

per  sq.  in i  plates  over  ^  in.  in  thickness 45.000 

Yield  point,  lb.  per  sq.  in 0.5  tens,  str, 

1-1  1.500.000 

Elongation  in  8  in.,  per  cent 

Tensile  strength 

All  parties  at  interest  seem  to  be  agreed  that  carbon 
becomes  a  deterrent  to  good  welding  when  in  excess  of  0.18 
per  cent.  To  encourage  the  narrowing  of  the  working  limits 
at  the  mills,  it  was  determined  to  ti.x  the  chemical  limits  as 
"check  analysis  limits,"  without  the  25  per  cent  excess  al- 
lowance in  the  Specifications  for  Structural  Steel  for  Cars. 
The  sulphur  limit  was  then  placed  at  0.05  per  cent,  which  is 
somewhat  closer  than  0.045  per  cent  with  25  per  cent  excess 
on  check  analysis  allowed  in  the  revisions  presented  last  year. 
The  consensus  of  opinion  is  that  copper  should  be  left  out 
of  the  specifications.  Limits  for  silicon,  nickel  and  chromium 
have  been  set  at  0.05  per  cent  for  each  element. 

The  sub-committee  was  advised  by  Mr.  Gibbs  that  "the 
question  of  tensile  strength  is  subordinate  to  that  of  the  weld- 
ing qualities,  for  if  the  chemistry  required  involves  low 
tensile  strength,  the  specified  bursting  strength  can  be  ob- 
tained by  increasing  the  thickness  of  the  plate."  The  opinion 
seems  to  be  unanimous  that  a  soft  steel  is  necessary,  the  gen- 
eral aim  being  for  a  carbon  content  of  from  0.08  to  0.12  per 
cent  for  satis'factor)-  welding  properties.  Having  fixed  the 
maximum  carbon  at  0.18  per  cent,  and  bearing  in  mind  the 
lower  values  which  are  worked  to,  it  was  seen  that  the  tensile 
strength  of  thick  plates  would  surely  drop  below  48,000  lb. 
per  sq.  in.,  but  that  the  lowest  carbons  in  the  thinner  plates 
would  probably  not  run  the  tensile  strength  below  48,000  lb. 
Therefore,  in  order  to  permit  designers  of  welded  tanks  when 
plates  3/4  in.  or  under  in  thickness  are  used,  to  have  the  bene- 
fit of  this  figure,  the  tensile  strengths  have  been  specified 
at  48,000  lb.  for  plates  3 4  in.  or  under  and  45,000  lb.  for 
plates  over  J4  'n.  in  thickness. 

Requirements  for  elongation,  including  modifications  for 
thick  and  thin  plates  have  been  made  substantially  the  same 
as  for  structural  steel  for  cars.  Bend  test  requirements, 
however,  are  somewhat  more  severe,  the  bend  sjiecimen  being 
required  to  bend  flat  on  itself  through  180  deg.  irrespective 
of  the  thickness  of  the  plate. 

It  is  believed  that  the  specifications  will  meet  with  general 
approval  Two  of  the  leading  consumers  of  this  material, 
who  are  manufacturers  of  tanks  for  cars  by  the  forge-welding 
process,  are  members  of  the  sub-committee  and  voted  favor- 
ably. Two  manufacturers  who  are  not  members  of  the  so- 
ciety were  consulted  and  expressed  themselves  as  favorable. 

Technical  Men  Unionizing. — Extensive  unionization  of 
engineers  is  predicted  in  the  Chicago  Daily  News  by  A.  J. 
Oliver,  president  of  the  International  Federation  of  Tech- 
nical Engineers.  Architects  and  Draftsmen.  He  says  the 
membership  now  amounts  to  5,000  and  before  the  end  of  a 
second  year  thev  expect  to  have  three  times  that  number. 
The  organization  is  affiliated  with  the  American  Federation 
of  Labor. 


DURABILITY  OF  STEEL   ENDS  AND 
STEEL  ROOFS 

The  ultimate  economy  of  substantial  construction  of 
freight  cars  is  shown  in  a  striking  manner  by  some  interesting 
reclamation  work  which  the  Illinois  Central  recently  per- 
formed. Several  months  ago  a  box  car  belonging  to  a  foreign 
line  was  almost  entirelv  destroyed  in  an  accident.     The  steel 


steel    Roofed   Car   After   Passing   Through    Fire 

ends  were  the  only  part  of  the  car  that  could  lie  salvaged  and, 
although  so  badly  bent,  were  sent  to  the  Burnside  shops 
where  they  were  received  in  a  condition  shown  in  the  first 
illustration.  These  ends  were  straightened  under  a  press  at 
a  total  cost  of  $13.06  and  were  later  applied  to  an  Illinois 
Central  box  car.     The  condition  of  the  ends  after  straighten- 


Steel    Ends    Removed    from    Destroyed    Box    Car 

ing  was  such  as  to  make  them  practically  as  serviceable  as 
when  new. 

A  similar  instance  in  which  a  badly  damaged  steel  roof  was 
reclaimed  is  shown  in  the  second  photograph  which  gives  a 
view  of  the  framework  of  a  40-ft.  box  car  that  passed  through 
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a  fire  which  completely  destroyed  the  woodwork.  This  car 
was  equipped  with  a  heav-)-  gage,  all  steel  roof,  which  as  will 
be  noted,  sagged  badly  at  the  center  and  also  between  the 


side  posts.  The  roof  was  removed  and  after  being  straight- 
ened was  found  to  be  in  sucli  good  condition  that  it  was  re- 
applied without  the  addition  of  any  new  material. 


What  is  Modern  Malleable  Iron?* 

A   Brief    Sketch    of    Present  Day   Methods  of 
Manufacture  and  Characteristics  of  the  Material 

BY  H.  A.  SCHWARTZ 
Chief  Metallurgist,  National  Malleable  Castings  Company,  Indianapolis,  Ind, 


DURING  the  last  twenty  years  there  has  been  a  fairly 
continuous  tendency  to  substitute  for  malleable  cast 
iron  car  parts  details  made  of  steel.  In  view  of  the 
fact  that  the  organization  with  which  the  writer  is  connected 
manufactures  both  malleable  cast  iron  and  steel,  this  change 
of  policy  on  the  part  of  car  builders  is  of  relatively  little 
commercial  importance  to  the  company.  Nevertheless,  it  is 
a  source  of  gratification  to  have  an  opportunity  of  present- 
ing to  a  railway  organization  some  pertinent  facts  concern- 
ing the  manufacture  and  properties  of  malleable  cast  iron 
for  the  information  of  its  members  when  dealing  with  prom- 
lems  of  new  construction  and  repair. 

Neither  steel  nor  malleable  cast  iron  is  best  for  all  pur- 
poses. There  are  many  cases  throughout  all  industries 
where  steel  is  used  ill-advisedly  in  preference  to  malleable 
cast  iron,  and  some  in  which  the  reverse  is  true. 

All  malleable  iron  made  in  the  United  States  is  produced 
along  the  same  general  lines  of  manufacture,  though  there 
are  verv  considerable  differences  of  quality  between  the 
products  of  various  firms  according  to  the  degree  of  skill 
which  each  producer  possesses  in  tlie  execution  of  generally 
similar  operations.  It  is  for  the  purpose  of  wiping  out  as 
far  as  may  be  possible  such  dissimilarities  of  quality  that 
the  American  Xlalleable  Association  was  formed  some  three 
years  ago.  This  organization,  maintaining  as  it  does  a 
research  committee  and  a  consulting  engineer,  has  been  of 
extreme  value  to  the  consuming  interests  in  standardizing 
and  improving  the  product  of  its  members.  At  present  the 
association  maintains  what  is  practically  equivalent  to  an 
inspection  l^ureau,  which  assures  the  consumer  that  the 
product  purchased  from  those  of  its  members  in  good  stand- 
ing will  be  of  a  uniformly  good  quality,  at  least  equal  to 
the  requirements  of  the  American  Society  for  Testing  Ma- 
terials, which  requirements  are  also  standard  with  the 
United  States  Railroad  Administration  and  similar  organi- 
zations. 

Up  to  about  1900  the  progress  in  the  production  of  mal- 
leable iron  was  not  well  systematized,  Ijut  there  had  been 
evolved  methods  of  procedure  which,  when  carefully  fol- 
lowed, yielded  results  generally  satisfactory  to  the  consum- 
ers of  the  period.  Prior  to  this  time  there  had  been  edu- 
cated a  rather  limited  number  of  ver)'  highly  skilled  fore- 
men, who,  by  extremely  close  application  and  extraordinary 
force  of  memory,  were  able  to  interjjret  very  well  what  they 
saw  going  on  in  the  foundries  and  annealing  departments, 
and  to  maintain,  one  might  also  say  by  inspiration,  a  suffi- 
ciently accurate  control  over  manufacturing  conditions  to 
cope  with  the  requirements  of  the  time. 

At  approximately  this  time  there  de\-eloped  a  much  greater 
general  interest  among  engineers  in  metallurgical  problems, 
considerable  advance  was  made  in  the  theoretical  side  of 
metallurgy  and  a  number  of  producers  began  to  attempt  the 
introduction  of   better  methods   in  their  process   of   manu- 

*From  a  paper  read  before  the  Car  roremen's  Association  of  Chicago. 


facture.  The  writer  has  been  in  fanned  that  as  earlv  as 
1893  certain  producers  of  malleable  cast  iron  attempted 
the  operation  of  a  laborator}'.  Report  seems  to  differ  as  to 
just  how  successful  the  operation  of  these  early  laboratories 
was  and  what  bearing  they  had  on  control  of  the  product 
which  they  were  supposed  to  supervise.  At  any  rate,  in 
1903  the  National  Company  built  at  its  Indianapolis 
Works  a  chemical  laboratory  for  the  study  and  control  of 
its  product.  When  beginning  this  work  we  found  the 
knowledge  of  the  subject  in  a  rather  chaotic  condition.  Lit- 
tle by  little,  however,  order  grew  out  of  confusion,  some  of 
the  compan)-'s  other  plants  began  similar  work,  and  the  prob- 
lems of  the  indu.str\-  attracted  the  attention  of  university  men 
and  others  doing  research  work,  until  at  present  at  least  the 
broad  fundamentals  of  the  industry  are  firmly  established, 
and  the  reason  for  all  the  operations  undertaken  and  the 
circumstances  under  which  these  operations  may  he  ex- 
pected to  be  successful,  are  clearly  understood. 

PROCESS   OF    MANUFACTURE 

It  may  not  be  without  interest  to  know  just  what  steps 
are  taken  in  well  operated  plants  to  maintain  the  product 
up  to  the  desired  standard,  and  to  safeguard  the  consumers' 
interest  against  inferior  material.  The  pig  iron,  which  is 
the  raw  material  of  the  malleable  manufacturer,  is  all 
bought  under  chemical  specifications  and  it  is  required  that 
all  deliveries  be  accompanied  by  analyses  made  by  the  blast 
furnace  chemists  to  determine  the  composition  of  each  in- 
dividual carload  or  other  unit.  These  analyses  are  checked 
on  each  carload  of  iron  in  the  consumer's  laboratory,  and 
the  metal  is  finally  used  on  the  basis  of  our  own  analyses 
rather  tlian  the  seller's.  If,  however,  by  any  chance  the 
foundry's  anahsis  differs  from  the  blast  furnace's  by  more 
than  what  is  believed  to  be  the  manipulative  error  of  ana- 
lytical methods  employed,  it  is  customar)-  to  take  from  the 
carload  of  pig  iron  a  second  sample  and  to  reanalyze  this 
sample  for  comparison  with  the  first.  In  this  way  it  is 
possible  to  guard  very  thoroughly  against  unknown  varia- 
tions in  the  composition  of  metal  used  as  our  raw  material. 

^Malleable  iron  is  in  general  made  in  heats  van'ing  in 
size  between  6  and  30  tons  in  different  plants.  The  usual 
size  is,  perhaps,  10  or  12  tons.  The  chemical  composition 
of  the  iron  as  cast  is  of  extreme  importance  as  fixing  the 
quality  of  the  product.  Accordingly  the  combination  of 
pig  iron,  scrap,  etc.,  entering  the  furnace  is  carefully  com- 
puted to  give  an  average  composition  such  that  after  the 
unavoidable  change  in  chemical  composition  occurring  in 
molting  has  taken  place,  the  product  will  be  of  the  quality 
desired. 

As  a  check  upon  the  melters,  each  heat  is  analyzed  before 
the  next  heat  made  under  the  same  conditions  is  put  into 
the  furnace,  and  from  such  information  the  melter  is  en- 
abled to  make  any  necessan,-  changes  in  the  charges  enter- 
ing his  furnaces.  In  some  special  cases,  notably  in  the  elec- 
tric furnace  operation  developed  by  our  company,  the  heat 
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is  analyzed  before  it  is  poured  into  molds,  and  an  adjust- 
ment of  chemical  composition  made  when  necessary  to  bring 
it  in  line  with  the  desired  practice. 

The  product  of  the  foundry  in  a  malleable  plant  is  not, 
as  is  frequentl}-  supposed,  gray  iron.  Gray  iron  is  not 
annealable  in  any  commercial  sense,  and  when  an  attempt 
is  made  to  apply  this  heat  treatment  to  gray  iron,  a  totally 
valueless  commercial  product  results.  The  castings  as  they 
come  from  the  mold  in  a  malleable  foundry  are  entirely 
white  in  fracture,  are  exceedingly  brittle,  and  also  extremely 
hard — so  hard  that  they  can  not  be  worked  with  any  other 
cutting  tools  than  abrasive  wheels.  These  castings  are  then 
packed  in  containers,  sometimes  surrounded  l^y  chemically 
active  packing  materials,  and  sometimes  not,  and  heat 
treated  over  an  extended  period.  In  general  commercial 
practice  this  entire  heat  treatment  occupies  about  one  week. 

Within  recent  j-ears  most  well  conducted  malleable  foun- 
dries have  adopted  the  practice  of  supervising  this  heat 
treatment  by  means  of  various  types  of  pyrometers.  The 
most  successful  of  these  are  the  recorder  type  which  main- 
tain a  continuous  record  day  and  night  of  the  changes  of 
temperature.  In  this  way  those  in  charge  of  the  anneal  are 
enabled  to  check  up  the  work  of  the  night  foreman,  and 
the  plant  executives  are  enabled  to  check  the  methods  of 
the  men  responsible  for  the  operation  of  the  annealing  de- 
partments. 

Furthermore  there  are  cast  from  each  heat  a  number  of 
test  bars  of  the  form  and  dimensions  prescribed  by  the 
American  Society  for  Testing  Materials,  and  these  bars 
are  annealed  with  the  castings.  They  are  then  broken  as 
provided  by  the  .\.  S.  T.  M.  specifications  to  insure  the 
fact  that  all  the  operations  have  indeed  been  so  conducted 
as  to  produce  the  desired  ph^'sical  properties. 

PROPERTIES  or   MALLEABLE  IRON 

The  American  Malleable  Association  maintains  a  testing 
department  under  the  supervision  of  !Mr.  Enrique  Touceda, 
of  Albany,  X.  Y.  This  laboratory  tests  every  day  bars 
from  the  plants  of  the  firms  which  are  members  of  the 
association.  The  writer  has  not  taken  the  trouble  to  av- 
erage these  results  recently,  Ijut  from  general  inspection 
it  is  quite  obvious  that  the  tensile  strength  of  malleable  iron 
as  made  today  approximates  50,000  lb.  per  sq.  in.,  and  the 
elongation  is  about  10  to  12  per  cent  as  compared  with  the 
A.  S.  T.  M.  specifications  of  45,000  lb.  per  sq.  in.,  com- 
bined with  an  elongation  of  Ty'j  per  cent. 

The  tensile  properties  of  a  material  are  the  most  easily 
determined  engineering  constants,  and  are,  therefore,  gen- 
erally used  as  a  measure  of  the  quality  of  a  product.  In 
general,  however,  relatively  few  structural  details  are  sub- 
jected to  purely  tensile  stresses.  Rather  more  common  load- 
ings are  those  causing  cross  bending,  that  is,  where  the 
structural  detail  acts  as  a  beam  loaded  either  at  the  end  or 
at  the  center,  or  bearing  a  distributed  load  over  a  greater 
or  less  portion  of  its  entire  length.  It  has  been  determined 
that  the  modulus  of  rupture  of  malleable  iron  in  loadings 
of  this  character  is  approximately  100,000  lb.  per  sq.  in., 
and  that  the  deflections  before  breaking  are  very  great,  so 
great  indeed  as  to  proliibitively  distort  the  member  before 
it  actually  ceases  to  carrj'  any  load.  The  material  can  be 
loaded  to  approximately  half  this  intensity  without  passing 
its  elastic  limit. 

In  pure  compression  malleable  iron  possesses  properties 
rather  closely  akin  to  those  of  soft  steel,  since  both  these 
materials  in  the  form  of  short,  thick  details  will  carry  al- 
most any  amount  of  load  in  comparison  without  breaking, 
though  both  of  them  will  be  much  shortened  and  flattened 
under  the  influence  of  loads  of  this  character.  In  the  form 
of  washers  and  similar  details  there  is  no  doubt  that  the 
ultimate  strength  approaches  100,000  lb.  per  sq.  in.  Col- 
umns and   struts  made  of  any  material,  w-hile,   of  course. 


they  are  primarily  intended  to  bear  compression  loads,  are 
always  considerably  weaker  than  the  compression  strength 
of  the  material  would  indicate,  inasmuch  as  they  fail,  not 
by  crushing,  but  by  springing  out  of  line  and  then  bending. 
Their  behavior  under  loads  depends  primarily  upon  the 
ratio  and  length  to  diameter  of  the  column,  and  malleable 
iron,  of  course,  is  not  usually  used  for  columns  of  any  con- 
siderable length. 

Tests  of  details  supposed  to  be  representative  of  rather 
unfavorable  design  liave  shown  an  untimate  strength  of 
25,000  or  30,000  lb.  per  sq.  in.  in  loadings  of  this  char- 
acter. In  shear,  for  example,  when  used  as  pins,  malleable 
iron  has  a  strength  approximately  equal  to  its  tensile 
strength,   or  perhaps  slightly  less. 

COMPAEISOX    OF    MALLE.ABLE    IRON,    CAST    IRON    AND    STEEL 

By  way  of  a  brief  summary,  it  may  not  be  uninteresting 
to  sum  up  in  the  form  of  general  statements  a  comparison 
of  malleable  iron  with  its  two  competitors,  gray  iron  and 
cast  steel.  The  tensile  strength  of  malleable  iron  is  ap- 
proximately three-quarters  that  of  soft  steel,  its  elongation 
is  a  little  less  than  that  of  steel,  while  in  comparison  with 
cast  iron,  the  tensile  strength  is,  perhaps,  twice  as  great  as 
the  best  cast  iron,  and  the  latter  material  has  no  permanent 
elongation   in   any  measurable  degree 

In  cross  bending,  gray  iron  is  slightly  stronger  than  either 
malleable  or  steel,  and  steel  is  sli.ghtly  stronger  than  malle- 
able. Malleable  iron  and  steel  deflect  to  the  same  degree 
under  loads  of  this  character,  and  both  of  them  distort  so 
much  before  failure  that  there  is  no  particular  choice  be- 
tween the  two  materials  from  this  point  of  view.  Gray  iron 
has  no  deflection  under  loads  of  this  kind  and  is  inclined 
occasionally  to  break  \vithout  warning. 

In  compression  malleable  iron  flows  out  perhaps  a  little 
less  rapidly  than  steel,  and  not  quite  to  the  same  degree. 
Gray  iron  deflects  less  rapidly  than  either  of  the  other 
products,  but  crushes  into  fragments  at  loads  which  have 
not  deformed  malleable  or  steel  to  any  material  extent. 
Gray  iron  is  valueless  under  shearing  loads,  whereas  malle- 
able iron  has  about  the  same  properties  as  wrought  iron, 
and  nearly  the  same  properties  as  soft  steel  under  loads 
of  this  character. 

Within  the  elastic  limit  the  behavior  of  soft  steel  and 
malleable  iron,  when  subjected  to  twisting,  is  very  much 
the  same.  Steel,  however,  will  take  a  greater  twist  than 
malleable  iron  without  completely  tearing  off,  though  up 
to  the  point  where  the  member  is  distorted  permanently 
there  is  no  choice  between  the  two  materials.  Gray  iron  is 
too  brittle  to  stand  stresses  of  this  character. 

Gray  iron  ser^'es  its  most  useful  purpose  in  the  form  of 
columns,  where  its  stiffness  prevents  the  distortion  which 
finally  leads  to  failure  by  bending.  In  such  cases  as,  for 
instance,  the  queen  posts  of  car  construction,  this  is  not 
as  great  an  advantage  as  it  seems,  for  the  detail  may  be 
broken  by  an  accidental  blow  and,  therefore,  Ije  rendered 
inoperative   for  the  stress  which   is  normally   applied  to  it. 

Malleable  iron  will  bend  sufficiently  to  permit  of  its  being 
fitted  against  adjoining  structural  details  just  as  readily  as 
steel.  When  subjected  to  such  tests  as  bending  double, 
cold,  it  is  not  as  mallealjle  as  soft  steel.  Such  tests,  how- 
ever, are  of  course  not  incurred  in  actual  commercial  use. 
It  resists  shock  better  and  more  continuously  than  either 
one  of  its  competitors.  The  most  convincing  evidence  of  this 
fact  to  a  railroad  man  should  probably  be  its  extended  use 
in  draft  gears,  in  which  the  duty  of  this  character  is  ex- 
tremely severe.  Its  microscopic  structure  is  such  as  to  pre- 
vent the  formation  and  growth  of  cracks  which  cause  the 
failure  of  a  good  many  structural  details  of  steel  under 
repeated  stresses,  particularly  if  these  stresses  are  in  dif- 
ferent  directions. 

Malleable  iron  resists  rusting  and  corrosion  to  a  greater 
extent  than  steel;  it  equals,  and  sometimes  surpasses,  cast 
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iron  in  this  respect,  more  particularly  if  the  cast  iron  has 
been  carefully  cleaned  of  sand  burned  to  the  surface.  In 
the  nature  of  the  case,  malleable  cast  iron  is  entirely  free 
from  any  internal  strains,  due  to  manufacturing  operations, 
since  the  long  continued  anneal  to  which  it  has  been  sub- 
jected has  of  necessity  relieved  any  strains  of  this  char- 
acter. It  furthermore  has  an  advantage  in  structural  de- 
tails, in  that  it  can  be  cast  of  lighter  sections  than  steel, 
and  consequently  there  are  a  great  many  illustrations  of 
railway  equipment  in  which  the  steel  casting  is  much 
heavier  than  would  be  required  to  sustain  the  load  because 
of  the  relatively  greater  sluggishness  of  the  metal  of  which 
it  is  poured.  The  gray  iron  has  to  be  heavy  in  order  to 
resist  the  service  strains. 

Very  usually  there  exists  in  the  minds  of  consumers  of 
malleable  iron  an  idea  that  the  strength  of  malleable  iron 
is  all  in  the  skin;  that  the  anneal  penetrates  only  a  limited 
amount,  or  that  malleable  is  useless  in  heavy  sections — the 
thought  in  each  case  being  that  there  is  a  limit  to  the  thick- 
ness in  which  malleable  iron  can  be  manufactured.  What- 
ever form  this  idea  takes,  the  conclusion  is  entirely  er- 
roneous. The  extreme  surface  of  a  test  bar  of  malleable 
iron  is  somewhat  stronger  than  the  exact  center.  It  is  not, 
however,  very  materially  stronger,  possibly  10  per  cent,  and 
it  is  quite  possiijle  to  make  malleable  castings  several  inches 
thick  in  which  the  central  portion  possesses  all  the  physical 
properties  required  by  official  specifications. 

The  annealing  of  malleable  iron  is  not  primarily  a  proc- 
ess involving  the  removal  of  carbon  from  the  surface.  Such 
a  removal  does  unavoidably  occur,  and  occurs  also  in  the 
annealing  of  cast  steel.  The  actual  change  brought  about 
by  annealing  is  the  destruction  of  the  combined  carbon  in 
the  original  white  iron  casting  by  converting  it  into  a 
special  form  of  free  carbon  known  as  temper  carbon.  This 
reaction  does  not  start  at  any  one  place  in  a  mass  of  metal 
any  sooner  than  in  some  other  place,  but  goes  on  unifonnly 
throughout  the  section.  Indeed  under  most  commercial  con- 
ditions combined  carbon  persists  in  the  surface  a  little 
longer  than  it  does  at  the  center. 

A  much  more  important  point  in  the  design  of  malleable 
castings  than  a  question  of  producing  sections  which  are 
fairly  thin,  is  to  so  design  the  casting  as  to  permit  the 
foundry  an  opportunity  of  eliminating  shrinks,  cracks,  etc. 
Malleable  iron  is  less  suljject  to  this  difficulty  than  steel, 
but  considerably  more  subjected  to  it  than  gray  cast  iron. 
There  are  an  indefinite  number  of  instances  in  which 
draftsmen  and  designers  have  decided  upon  shapes  and  sec- 
tions not  particularly  essential  to  the  use  of  the  detail  being 
designed,  which  present  almost  insurmountable  difficulties 
in  the  foundry.  Illustrations  of  this  character  are,  for 
instance,  wheels  having  light  rims,  very  heavy  hubs  and  an 
even  number  of  perfectly  straight  spokes.  It  is  quite  easy 
to  produce  a  design  of  a  wheel  of  this  character  in  which 
the  foundry  problem  ceases  to  be  a  commercial  one  and 
amounts  to  the  working  of  a  miracle  on  the  part  of  the 
molding  department  to  keep  the  spokes  from  cracking  or 
from  pulling  loose  from  the  hubs.  Another  difficulty  fre- 
quently encountered  is  a  part  so  designed  as  to  have  in 
general  very  heavy  sections,  and  then  at  a  remote  and  in- 
accessible point,  an  important  detail  of  very  small  cross 
section.  Without  going  deeply  into  the  metallurgy  of  the 
process,  it  may  be  said  that  special  efforts  have  to  be  made 
in  cases  of  this  kind  to  make  it  passible  to  run  the  small, 
thin  portion  at  all  satisfactorily,  unless  this  small  portion 
is  located  so  that  it  can  be  brought  close  to  the  gate  through 
which  the  metal  is  poured  into  the  mold.  These  and  similar 
items  are  in  addition  to  the  usual  problems  of  the  design  of 
cast  details  such  as  producing  a  design  which  does  not 
require  the  use  of  cores  to  produce  unnecessarj-  pockets, 
designs  which  can  be  made  in  a  two  part  flask  and  other 
similar  self-evident  matters. 


MODERN  REFRIGERATOR  EQUIPMENT* 

BY  L.  L.  YATES 
General  Superintendent  Car  Department.  Pacific  Fruit  Express 

The  refrigerator  car  was  primarily  designed  for  the 
transportation  of  fresh  meats  for  a  comparatively  short 
distance,  little  thought  being  given  to  the  dimensions  or 
general  design.  The  success  which  was  met  with  its  advent 
for  this  purpose,  was  such  as  to  warrant  extending  its  use  for 
the  tran.sportation  of  other  perishaljle  commodities  and  longer 
hauls.  This  necessarily  developed  the  fact  that  refrigerator 
cars  as  originally  designed  would  not  meet  all  requirements. 

In  the  latter  part  of  the  nineteenth  century,  because  of  the 
length  of  the  hauls,  which  increa.sed  as  more  distant  markets 
demanded  perishable  commodities,  and  to  eliminate  as  far  as 
possible  losses  from  decay  in  transit,  more  thought  was  given 
to  the  design  of  refrigerator  cars  as  to  dimensions,  insulation 
and  capacity  of  ice  bunkers.  Since  that  time  there  has  been 
very  rapid  development  in  the  design  and  construction  of 
these  cars,  which,  when  properly  loaded  and  handled,  will 
insure  the  delivery  of  perishables  at  distant  markets  in  prac- 
tically as  good  condition  as  when  loaded  into  the  car,  this 
being  the  result  of  complete  co-operation  between  shippers, 
the  United  States  Department  of  Agriculture,  rail  lines  and 
car  lines,  which  enabled  the  carriers  to  determine  the  proper 
dimensions,  quantity  of  insulation  and  type  and  size  of  ice 
bunkers  to  use. 

CONSTRUCTION 

The  lumber  must  be  well  seasoned  to  prevent  shrinkage 
wheii  framed  and  as.sembled.  The  efficiency,  quantity  and 
application  of  the  insulation  is  of  the  utmost  importance,  and 
has  been  given  more  thought  than  any  other  feature  in  the 
construction  of  the  refrigerator  car.  It  will  readily  be  seen,  on 
account  of  the  belt  rails,  sills  and  cariines,  that'  difficulty  is 
encountered  in  maintaining  the  continuity  of  the  insulation, 
which  is  highly  desirable.  Particular  care  is  taken  in  the 
application  of  the  insulation  to  the  car,  to  see  that  it  is  not 
only  securely  applied,  but  all  parts  protected,  and  vertical 
d(;ad  air  spaces  frequently  blocked  to  prevent  circulation 
within  the  walls,  which,  if  not  prevented,  would  assist  in  the 
absorption  or  radiation  of  heat.  The  insulation  in  the  floor 
of  the  car,  which  is  highly  important,  is  more  susceptible  to 
damage  or  deterioration  due  to  tlie  misuse  of  equipment,  such 
as  driving  nails  or  spikes  into  the  floor  to  brace  the  load, 
loading  ice  or  conmiodities  requiring  ice  in  packages,  and 
other  commodities  which  later  require  the  washing  of  floors, 
with  the  result  that  moisture  will  penetrate  the  insulation, 
affecting  not  only  its  efficiency  as  an  insulator,  but  also  the 
floor  timbers,  causing  rapid  decay  or  deterioration. 

The  floor  insulation  itself  should  be  as  nearly  waterproof 
as  practicable,  without  impairing  its  efficiency  as  an  in- 
sulator, and  when  applied  should  be  well  coated  with  an 
odorless  waterproofing  compound,  with  a  melting  point  of 
not  less  than  175  deg.  F.,  which  must  lie  pliable  at  zero, 
highly  adhesive  when  hot  and  not  sticky  when  cold.  This 
requirement  is  necessary  to  meet  the  extremes  of  temperatures, 
both  hot  and  cold,  to  which  the.se  cars  are  suljjected.  This 
waterproofing  comjiound  should  be  liberally  used  around  the 
side  walls  at  the  floor  line  to  prevent  capillary  attraction  in 
the  side-wall  insulation. 

The  side  and  end  sills  should  be  thoroughl\-  coated  after 
framing  with  red  lead  and  oil,  or  some  other  preservative  of 
equal  merit.  It  is  also  necessary  to  minimize,  if  not  entirely 
eliminate,  the  use  of  bolts  through  the  insulation,  as  they 
afford  direct  channels  for  the  heat  transmission. 

The  main  floor  should  be  of  select  vertical  grain  lumber, 
with  the  edges  laid  in  white  lead  and  oil  and  coated  with  raw 
linseed  oil.     Otlier  parts  of  the  interior  of  the  car  should  re- 
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ceive  one  coat  of  raw  linseed  oil  and  two  coats  of  waterproof 
varnish.  The  floor,  side  and  end  lining  around  the  ice  link- 
ers should  receive  a  coat  of  mineral  paint  carrying  a  high 
percentage  of  raw  linseed  oil  to  prevent  decay  from  con- 
densation. 

There  are  appro.\imately  140,000  refrigerator  cars  in  the 
United  States,  the  majority  of  which  have  been  constructed 
in  recent  years,  and  are  Ijuilt  in  accordance  with  recognized 
designs,  suitable  for  the  liusiness  for  which  tlie  cars  are  in- 
tended. There  are,  however,  many  older  cars  that  are  being 
made  to  conform  to  modern  methods  of  construction. 

XI.MXTEXANCE 
The  Pacific  Fruit  Express  Company  owns  and  operates 
15,600  refrigerator  cars  of  the  most  modern  type.  To  main- 
tain them  in  a  high  state  of  efficiency,  each  car  as  it  returns 
to  California  after  a  trip  East,  before  being  placed  for  load- 
ing, as  a  rule  passes  through  one  of  our  shops,  whether  or  not 
it  is  in  need  of  repairs,  where  it  receives  the  most  careful  in- 
spection by  specially  trained  men.  Any  defects  discovered 
are  plainly  marked  with  chalk  and  written  up  on  an  inspec- 
tion card,  which  is  placed  on  the  car  door.  Following  these 
inspectors,  are  repair  men,  who  are  trained  and  skilled  in 
their  respective  crafts,  carpenters  making  any  repairs  neces- 
sary' to  superstructures,  truckmen  on  underframes,  trucks  and 
brake  rigging,  tinners  making  ice  tank  repairs,  upholsterers, 
side-door  and  hatch-plug  padding,  air  brake  men  testing  all 
air  brakes  and  cleaning  and  repairing  all  that  mav  require 
such  attention.  Car  cleaners  thoroughly  clean  the  ice  bunkers 
and  the  body  of  the  car,  and  if  the  car  contains  oil  spots  or 
other  foreign  matter  requiring  washing,  this  work  is  done  by 
another  class  of  workmen.  The  interior  walls  and  ceiling,  if 
in  need  of  revarnishing,  are  attended  to  by  painters. 

After  all  this  work  has  been  performed,  inspectors  make 
an  after-inspection  to  see  that  the  repairs  have  been  properly 
made  and  the  car  is  in  safe  and  ser\Mceable  condition,  par- 
ticular care  being  given  to  the  side  doors  to  see  that  they  are 
perfectly  tight.  The  side  doors  are  then  closed  and  sealed 
with  a  heav)'  wire,  and  the  ventilators  set  in  an  open  position, 
permitting  thorough  ventilation.  The  car  is  then  ready  for 
service  and  is  marked  under  the  side  door  with  the  date  on 
which  it  is  OK'd  and  reported  on  the  yard  report  to  the  gen- 
eral or  district  agent  for  forwarding  to  the  loading  station. 

This  work  is  all  performed  in  the  light  repair  yard.  .\ny 
cars  requiring  extensive  repairs  are  switched  to  the  hea\y 
repair  yard,  or  reconstruction  shed,  where  men  specially 
skilled  in  the  art  of  rebuilding  refrigerator  cars  are  em- 
ployed. Here  any  wood  part  or  insulation  showing  decay  is 
removed  and  replaced  with  new  material,  special  care  being 
given  to  the  renewing  of  insulation  in  a  workmanlike  manner 
to  see  that  the  vulnerable  parts  are  protected.  This  work  is 
under  the  supervision  of  foremen  who  have  had  years  of  ex- 
perience in  refrigerator  car  maintenance,  and  are  cognizant 
of  the  functions  of  the  refrigerator  car. 

The  location  and  volume  of  perishables  shipped  from  Pa- 
cific coast  points  render  it  impossible  at  all  times  to  pass  cars 
through  our  main  shops,  and  in  this  event,  we  have  inspectors 
and  repair  men  at  the  principal  loading  centers  to  thoroughly 
clean  and  make  minor  repairs,  and  cars  requiring  heavy  or 
general  repairs  are  forwarded  to  one  of  the  main  shops. 

In  view  of  the  fact  that  over  100,000  carloads  of  perisha- 
bles are  hauled  annually  from  Pacific  coast  points  in  Pacific 
Fruit  Express  equipment,  it  necessarily  follows  that  each  of 
its  15.600  cars  receives  inspection  and  repairs  on  an  average 
of  seven  times  per  year. 

Railroad  companies  realize  the  importance  and  necessity 
of  the  proper  maintenance  of  refrigerator  cars  and  when  they 
find  them  in  damaged  or  bad-order  condition,  requiring  ex- 
tensive repairs  to  superstructure,  as  a  rule,  endea\or  to  re- 
turn them  to  the  car  owner  for  repairs,  as  the  owner  has  the 
material  and  trained  mechanics  to  repair  them  properlv. 


No  doubt  many  little  realize  the  \vork  and  the  attention 
given  to  the  cars  that  are  handling  perishaljles.  Any  of  vou 
who  have  not  Ijeen  to  a  well  organized  refrigerator  repair 
shop  would  be  surprised  to  see  the  inspection  and  attention 
given  to  refrigerator  cars,  minor  re]iairs  that  you  \vould  not 
consider  making  on  any  other  e(|uipment.  We  are  fullv  alive 
to  the  highly  perishable  commodities  handled  by  this  ec[uip- 
ment  and  appreciate  the  necessity  of  keeping  them  in  a  safe, 
serviceable  and  sanitary  condition.  Go  into  a  refrigerator 
car  and  inspect  the  construction  and  you  will  find  that  all 
parts  that  would  collect  any  foreign  matter  and  lie  injurious 
to  the  load  have  been  eliminated. 

The  United  States  Department  of  .Agriculture  has  been  of 
very  great  assistance  to  the  car  designers  in  improving  the 
equipment.  La.st  year  the  Railroad  .Administration  appointed 
a  committee  to  design  a  standard  car  for  the  government. 
That  committee  was  composed  of  four  representatives  of  the 
car  lines  and  two  from  the  Department  of  .Agriculture.  The 
car  designed  for  the  government  was  not  the  car  that  any  of 
us  would  want  indi\-idually.  It  was  the  result  of  take  and 
give  on  the  part  of  each  of  us,  but  I  am  sure  that  none  of  the 
committee  regrets  the  design  finally  proposed  and  accepted 
by  the  government.  The  Railroad  Administration  has  the 
acme  of  perfection  in  the  refrigerator  car  today. 

Out  of  the  140,000  refrigerator  cars  in  the  country  the 
majority  are  good  for  the  purpose  for  which  they  are  in- 
tended. .All  refrigerator  cars  are  not  intended  to  handle 
perishables  from  California.  Many  of  them  are  for  meats 
and  dairy  products  and  short  haul  runs.  Cars  that  were 
considered  efficient  twelve  or  fifteen  years  ago  are  obsolete 
today  for  long  hauls. 

DISCUSSION 

L.  \\'.  Collins  (Refrigeration  Technologist,  U.  S.  Depart- 
ment of  Agriculture). — For  the  past  year  I  have  been  con- 
nected with  the  Pacific  Fruit  Express  Company  in  carrj-ing 
on  a  series  of  investigations  for  the  committee  appointed  by 
the  Railroad  .Administration,  to  outline  and  devise  a  certain 
method  of  heating  cars  to  prevent  so  much  damage  in  transit 
from  cold  weather.  A  plant  has  been  constructed  at  Roseville 
where  there  was  developed  a  type  of  heating  system  that  was 
put  in  the  P.  F.  E.  cars  last  winter.  We  loaded  trains  to  go 
through  to  New  York,  a  fourteen-day  trip,  and  on  these 
trains  we  had  the  government  sxstem  of  heating  and  all  the 
present  tj-pes  of  cars  on  the  market.  There  were  six  types  of 
heaters.  It  was  found  that  the  fruit  temperatures  were  in- 
creased very  materially  on  the  top  part  of  the  load  and  freez- 
ing at  the  bottom  with  the  average  difference  in  temperature 
of  30  degrees  F.  and  in  some  of  the  systems  there  was  only 
12  degrees  between  the  top  and  bottom  of  the  load.  In  the 
government  car  during  the  high  winds  in  Wisconsin  there 
was  a  difference  of  4  degrees.  The  car  companies  and  car 
lines  have  not  been  able  to  get  the  shipments  through  except 
on  the  short  lines.  In  the  winter  there  has  been  no  provision 
made  other  than  the  teniporarx-  method  for  heating  the  cars 
and  in  the  vears  1917  and  1918  there  was  an  estimated  loss 
in  New  York  City  of  $1,000,000  worth  of  food  products  on 
account  of  being  frozen  in  transit.  With  even,'one  working 
along  the  lines  of  development  in  .getting  the  best  type  of 
heater,  we  all  hope  to  be  able  to  ven,'  materially  reduce  the 
tremendous  losses  in  the  winter  time  that  the  railroads  and 
the  car  lines  have  suffered  in  the  past. 

On  the  car  developed  at  Ro.seville  we  have  insulated  air 
space  and  put  stringers  one  and  three-quarters  inches  on  top. 
These  were  formed  to  furnish  hot  and  cold  air  ducts  in  the 
center  of  the  car,  where  the  door  was  so  arranged  as  to  carry 
the  heated  air  from  the  top  to  the  Ijottom  of  the  bunker  and 
the  cold  air  was  drawn  down.  There  were  three  different 
tvpes  of  heaters,  using  steam,  alcohol  and  kerosene.  Each 
one  had  some  advantages  and  it  is  not  yet  definitely  decided 
which  type  is  more  desirable. 
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ELECTRIC  ARC  WELDING  APPARATUS 

BY  H.  L.  UNLAND 
Power  and   Minine  Engineering  Department.  Genera]   Electric  Cotnpany 

There  are  several  simple  precautions  to  he  observed  in 
the  use  of  electric  arc  welding  equipment  whatever  the 
nature  of  the  apparatus  may  be.  Many  of  the  accidents 
which  occur  are  generally  the  result  of  a  misconception 
of  the  nature  of  the  equipment  and  its  proper  use.  This 
applies  more   particularly   to  the   auxiliary   apparatus. 

The  e\-cs  sliould  be  thorougld\-  protected  b)-  a  mask  from 
the  light  of  the  arc  or  serious  burns  to  the  interior  of  the 
eye  will  certainly  result.  No  chinks  or  holes  in  the  mask 
should  be  jiermitted  since  only  a  brief  exposure  of  the  eyes 
is  required  to  bring  on  painful  results.  The  inside  of  the 
mask  should  be  kept  painted  dull  black  to  prevent  reflection 
of  the  light  from  behind. 

The  mask  consists  of  a  thin  sheet  of  aluminum  formed 
to  the  proper  shape  and  provided  with  an  adjustable  band 
for  supporting  it  from  the  operator's  head.  An  opening  in 
the  front  of  the  mask  is  provided  for  a  window  of  glass, 
which  may  be  either  a  numljcr  of  individual  sheets  of  dif- 
ferent colors  or  a  single  compound  sheet  of  glass. 

The  colored  protective  glass  should  be  sufficiently  dense 
to  reduce  the  light  intensity  to  a  value  not  oljjectionable  to 
the  e^-e  and  at  the  same  time  the  area  immediately  around 
the  arc  should  lie  sufficiently  clear  to  enable  the  operator  to 
properlv  follow  the  work.  Different  color  comljinations  are 
used  but  the  most  general  seems  to  be  a  combination  of  red 
and  green  glass. 

The  glass  is  held  in  a  recess  in  the  front  of  the  mask 
by  means  of  a  clamping  frame  so  that  the  light  from  the  arc 
cannot  pass  through  joints  or  cracks  around  the  edge  of  the 
glass,  as  a  small  amount  of  light  coming  through  one  of 
these  openings  would  in  a  short  time  affect  the  eyes  of  the 
operator. 

It  is  advisable  to  keep  a  piece  of  clear  glass  on  the  out- 
side, since,  in  welding,  this  outside  surface  will  be  struck 
by  particles  of  molten  metal,  and  will  become  roughened  to 
such  an  extent  that  it  becomes  useless  and  must  lie  replaced. 

A  hand  shield  is  principally  used  in  doing  metallic  elec- 
trode welding.  It  consists  of  a  light  wooden  frame  with 
provision  for  a  protective  glass  winciow  similar  to  that  used 
in  the  mask.  The  shield  is  also  used  by  inspectors  and 
others  who  require  the  protection  only  for  short  periods  and 
at  infrequent  intervals.  A  light  box  frame  surrounding  the 
window  is  fitted  to  the  operator's  face,  preventing  light  from 
the  side  or  rear  reaching  the  operator's  eyes,  thus  eliminat- 
ing any  interference  of  a  number  of  operators  due  to  the 
light  from  the  arcs.  The  protective  glass  of  the  hand  shield 
is  supported  in  guides  on  the  front  of  the  shield  and  is 
clamped  in  place  by  a  wooden  wedge  driven  through  open- 
ings in  the  guides. 

ELECTRODE   HOLDERS 

The  function  of  the  electrode  holder  is  to  electrically 
connect  the  electrode  to  the  cable  connected  to  the  welding 
equipment.  The  requirements  of  this  service  are;  It  must 
securely  grip  the  electrode  so  that  the  welder  can  operate 


it  without  play  in  the  mecluinism  or  without  the  electrode 
becoming  loose  in  the  holder  while  in  use;  the  clamping 
arrangement  should  be  suclr  as  to  facilitate  changing  elec- 
trodes; it  should  be  so  constructed  that  the  minimum  heat 
reaches  the  operators'  hand ;  the  weight  should  be  as  low 
as  possible  and  the  balance  such  as  to  facilitate  manipula- 
tion by  the  operator;  the  construction  should  Ije  such  that 
the  operating  parts  are  protected  from  accidental  contact  to 
avoid  injury  by  burning  or  by  being  struck,  and  the  general 
construction  should  be  substantial  to  avoid  bending  or 
jamming. 

ELECTRODES 

Carbon  electrodes  should  be  rods  of  hard,  homogeneous 
uncored  and  uncoated  carbon.  The  diameter  used  will  vary 
with  the  current  to  be  used  and  this  infonnation  is  given 
elsewhere.  The  length  depends  on  the  particular  class  of 
work  to  be  done.  Long  carbons  reduce  the  percentage  of 
short  ends  thrown  away,  Ijut  are  more  liable  to  Ijreakage. 
The  average  lengths  range  from  9  to  12  in. 

For  welding  iron  and  steel  the  metallic  electrode  should 
be  a  high  grade  of  low  carbon  steel  wire.  A  large  number 
of  tests  were  made  by  the  Emergency  Fleet  Corporation  to 
determine  the  best  chemical  analysis  of  wire  for  this  pur- 
pose, and  the  wire  now  made  by  a  number  of  manufacturers 
meets  these  requirements.  This  material  can  be  purchased 
eitlier  direct  from  the  makers  or  through  jobbers  and  can  be 
obtained  either  in  rolls,  or  in  short  lengths  cut  and  straight- 
ened. In  ordering,  "electric  welding  wire"  should  be  speci- 
fied, since  wire  for  acetylene  welding  is  often  treated  in  such 
a  way  as  to  render  it  unsuitatble  for  electric  welding. 

The  electrode  w'ire  should  be  cut  into  pieces  convenient 
for  the  operation.  A  length  of  18  in.  is  satisfactory  since 
it  is  about  the  greatest  length  an  operator  can  handle,  and 
at  the  same  time  it  reduces  to  a  minimum  the  number  of 
times  the  electrode  is  changed,  and  consequently  the  wastage. 

CABLES 

On  account  of  the  intermittent  nature  of  the  work  it  is 
possible  to  use  smaller  cable  for  the  welding  circuits  than 
is  standard  for  the  current  capacities.  In  this  way,  there 
is  also  a  gain  in  flexibility  which  permits  better  control  of 
the  welding  arc,  by  facilitating  the  manipulation  of  the  elec- 
trode holder. 

In  metallic  electrode  welding  a  length  of  at  least  15  ft. 
of  extra  flexible  cable  should  be  connected  to  the  electrode 
holder  to  allow  the  operator  to  fully  control  the  arc  through 
manipulation  of  the  holder.  For  the  ground  or  return  cable 
the  standard  extra  flexible  apparatus  or  d\'namo  cable  insu- 
lated with  varnished  cambric  for  low  voltage  circuit  and 
covered  with  double  weatherproof  braid  has  been  found 
suitable. 

The  carbon  electrode  welding  arc  is  not  as  unstable  as 
the  metallic  arc  and  therefore  the  manipulation  of  the  elec- 
trode is  not  so  important.  For  this  reason  the  standard 
extra  flexible  d\Tiamo  cable  referred  to  alx)ve  may  be  used 
for  connection  to  the  electrode  holder,  as  well  as  for  the 
return  circuit. 

It  is  difficult  to  give  universally  applicable  figures  cov- 
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ering  amperes,  speed,  etc.,  for  electric  arc  welding,  due  to 
the  effect  of  conditions  under  which  the  work  is  done,  the 
character  of  the  work,  and  to  a  very  large  extent  the  skill 
of  the  operator. 

The  following  figures  are  based  on  favorable  working 
conditions  and  a  skilled  operator.  However,  they  are  ap- 
proximations only  and  are  given  here  merely  as  a  general 
guide. 

Current  REot'iRED  for  Metallic  Electrode  Welding 

Light  work    25  to  125  Amperes 

Heavy   worli    up  to    225  Amperes 


Electrode 

diameter,  in.  Amperes 

,V    25.5() 

3/32    50-90 

%     *     80-150 

5/32    125-200 

3/16    175-225 


Plate 

thickness,  in. 

up  to  A 

up  to    '4 

%   M   H 

Ya   up 

a  up 


The  same  size  electrode  may  be  used  with  various  thick- 
nesses of  plate,  but  the  heavier  plate  will  require  the  use 
of  the  heavier  currents. 

Appro.ximate  speeds  of  welding  sheet  metal  with  the 
metallic  electrode  are  given  in  the  following  table: 


'JTiickness 
of  plate 


H 
H 

1    . 


Speed, 
ft.  per  hour 
.  ..      20 
...      16 
...     10 
...       6.5 
4.3 
2.0 


\A 


Cost 

per  ft. 
2.12 
3.12 
7.13 

12.3 

19.8 

41.7 

61.3 


Comparative  cost 
per  It,,  acetylene 
1.78 
4.66 
13.1 
36.1 
much  higher 
much  higher 
much  higher 


The  above  figures  are  based  on  average  figures  for  ma- 
terials and  labor.  They  will  probably  vary  considerably 
for  different  localities,  and  will  var)'  slightly  with  the  type 
of  equipment,  but  the  relative  costs  of  gas  and  electric  weld- 
ing will  in  general  hold  true. 

CARBON    ELECTRIC    WELDING 

The  carbon  electrode  can  be  used  for  welding  and  for 
building  up  metal  in  a  large  number  of  cases  where  the 
metal  is  not  subjected  to  high  strains  or  where  it  is  under 
compression  only.  This  process  can  also  be  used  to  a  very 
large  extent  in  rough  cutting  of  plates  and  in  cutting  away 
parts  of  structures. 

The  average  current  ranges  for  different  types  of  work 
are  as  follows: 

Light  welding 1 50  to     250  amperes 

Medium  welding _. 250  to     350  amperes 

Heavy  welding  and  medium  cutting 400  to     60O  amperes 

Very  heavy  welding  and  heavy  cutting. . .  600  to  1,000  amperes 

The  maximum  values  of  current  permissible  for  the  car- 
bon electrodes  are  as  follows: 


Diameter  ot 

electrode 

'4   in.    . 

V.   in. 

?<.  in- 


Maximum 

ampeies 

100 

300 

500 


1    in 1,000 

Graphite  electrodes  permit  the  use  of  somewhat  higher 
current  densities  but  the  higher  cost  of  graphite  electrodes  is 
a  serious  handicap  to  their  use.  Lower  currents  than  those 
given  may  be  used,  but  higher  values  will  result  in  undue 
burning  of  the  electrode. 

r'or  depositing  or  building  up  metal,  by  means  of  the 
carbon  arc,  or  flat  surfaces  where  the  work  is  accessible 
and  all  conditions  favorable,  the  following  figures  may  be 
used : 


Current, 
amperes, 

200    .. 

300    .. 

400    .. 

SOO    .. 


Lb.  per  hour 
...     \'A 

...    I 
...    «'A 
...     6 


Cu.  in. 

per  hour 

5.4 

10.8 

16.2 

21.6 


For  continuous  work  the  above  figures  may  be  used,  but 
for  short  jobs  of  ten  niinues  or  less  the  rate  will  be  double 
the  amoimts  given. 


DEPTH  OF  GUT  FOR  WHEEL  LATHE 

BY    J.  E.  OSMER 

A  convenient  method  of  determining  the  depth  of  cut  for 
a  wheel  lathe  is  in  use  at  the  Owosso  shops  of  the  Ann 
Arbor  Railroad. 

The  wheel  or  tire  is  placed  in  the  lathe  and  the  nose  of 
the  tool  forced  against  the  tread  at  the  lowest  point  of  the 
contour.     The  side  of  the  crosshead   and  carriage  is  then 


Flange    if    Thick 
II" 
16       ■ 

7" 
J 
II 

16        • 
l"      . 

■       lie,    • 


14 


Depth   of  Cut  J2 


fleasure  Thickness  of  F/ange 
if  ^hove  Tread. 


3Z  Turn  Tire  Hairing  Thinnesf  Flange Firsf. 
Sz  And  Tire  from  Lefi  Main  Second,  as  fhi& 
Sz  Last  Mentioned  Tire  is  the  One  fhaf  De- 
Sa  velopes  a  Flat  Spot,  Due  fofheSlipof 
sz  Wheel,  When  Piston  is  in  Exfreme  Fbnf 
Sz  word  Position  on  -LeffSide 
0 


Table   Showing    Depths   of   Cuts   for  the   V^^heel    Lathe 

chalked  and  the  position  marked  with  a  sharp  lead  pencil. 
The  tool  is  then  withdrawn,  moved  to  the  edge  of  the  tire 
and  the  cross  slide  extended  forward  to  the  pencil  mark. 
To  this  is  added  the  depth  of  cut  as  indicated  in  the  ap- 
pended table,  thus  giving  the  total  depth  of  roughing  cut 
required. 


REPAIRING  LUBRIGATOR  GHOKE  PLUGS 

BY  F.  W.  B. 

The  threads  in  the  body  of  a  bull's  eye  lubricator  which 
take  the  choke  end  of  the  reducing  plug,  when  stripped  or 
cut  out  by  steam  are  sometimes  very  difficult  to  repair.  A 
practical  improvised  method  of  making  such  repairs  is 
shown  in  the  sketch. 

The  inside  of  the  plug  recess  will  take  an  I8-thread,  J^-in. 
tap  and  clean  up  with  a  satisfactor>'  thread;  it  is  necessary  to 
tap  it  back  for  only  about  p-^  in.     The  plug,  which  is  also 


Hah 


jjzChoke 


/8Th  reads 


Method    of    Repairing    Bull's    Eye    Lubricators    with    Stripped    Choko 
Plug    Threads 

shown  in  the  sketch,  is  made  and  screwed  firmly  into  this 
threaded  recess.  A  slot  can  be  sawed  in  the  outer  end  of  the 
plug  to  permit  the  use  of  a  screw  driver  to  put  it  into  place 
or  remove  it  for  cleaning.  The  plug  hole  in  most  cases  will 
be  found  sufficiently  large  for  the  tap,  yet  small  enough  to 
make  no  difference  in  the  size  of  the  oil  pipe  tail  piece  joint. 
This  method  of  making  repairs  has  been  used  in  a  number 
of  cases  by  the  writer  with  very  satisfactory  results. 


Jacobs-Shupert  Firebox  Repairs 

The     Methods    and    Tools    Used    to    Repair    the 
Stay  Sheets  and   Cracked   and    Distorted   Sections 

BY  H.  LOUIS  HAHN 


THE  most  common  defects  which  first  develop  in  Jacobs- 
Shupert  fireboxes,  are  cracks  in  the  inside  firebox  sec- 
tions. They  generally  develop  where  the  most  heat  is 
concentrated  and  are  from  one  to  six  inches  in  length.  On 
some  engines  in  certain  territories  as  many  as  100  cracks 
have  developed  during  the  periods  between  shoppings.  In 
other  territories  there  are  boxes  of  this  type  which  have 
given  seven  years'  service  without  developing  any  cracks  of 
this  kind. 

A  method  of  repairing  these  cracks,  as  shown  in  Fig  1, 
has  been  used  very  successfully  and  is  now  the  standard 
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Fig.   1 — Method   of  Patching   Firebox  Sheets 

method  of  repairing  cracked  firebox  inside  sections.  A 
piece  of  the  section  large  enough  to  include  all  of  the  cracks 
in  that  particular  part  of  the  section,  is  cut  out  as  shown 
at  A. 

A  patch  of  S/16-in.  firebox  steel  is  then  formed  to  fit  on 
the  inside  of  the  section,  as  shovm  at  B,  lapping  over  the 
inside  54  in.  all  around.  To  facilitate  the  handling  neces- 
sary to  make  a  good  fit  of  the  patch,  one  or  two  f^-in.  bolts 
six  inches  long,  having  had  the  heads  sheared  off,  are 
welded  to  the  patch  as  shown  at  C.  Only  one  bolt  is  neces- 
sary for  a  short  patch,  but  on  long  patches  they  should  be 
spaced  about  12  in.  apart. 

After  the  patch  is  properly  fitted,  the  clamp  or  clamps  D 
are  applied  to  hold  the  patch  in  the  proper  position  while  it 
is  welded  in  by  either  the  gas  or  electric  process.  The  edge 
of  the  old  sheet  is  welded  to  the  new  patch  as  shovm  at  E. 
The  ends  should  be  welded  first  and  the  sides  last,  as  the 
curved  surface  of  the  sides  will  compensate  the  strains  due 
to  contraction  of  the  cooling  welds  more  easily  than  the 
ends.    As  much  of  the  welding  as  possible  is  done  with  the 


clamps  D  in  position.  The  writer  has  applied  patches  up 
to  48  in.  in  length,  welded  with  the  gas  torch,  which  have 
been  running  two  years  without  any  leaks  developing.  The 
same  method  is  used  for  cracked  sections  on  the  curve  of  the 
crown  sheet  side  roll.  In  the  center  of  the  crown  sections 
defects  arising  from  low  water,  such  as  stretching  of  the 
sections,  are  repaired  in  the  same  manner.  These  patches 
meet  the  requirements  and  approval  of  the  Interstate  Com- 
merce Commission  Division  of  Locomotive  Inspection. 

The  first  solid  stay  adjacent  to  and  on  each  side  of  the 
center  sling  stays  will  develop  cracks  under  the  top  outside 
sections,  as  shown  at  A  in  Fig.  2,  after  the  firebox  have  been 
in  service.  The  method  of  repairing  such  cracks  consists 
of  flanging  ^-in.  brackets  5  and  riveting  them  to  the  out- 
side sections  as  shown,  using  bolts  to  fasten  the  brackets 
to  the  stay  sheet. 

A  very  common  defect  is  the  cracking  of  outside  top  sec- 
tions through  the  center  line  of  the  rivet  holes,  between  the 
holes.  Cracks  develop  first  in  the  section  adjacent  to  the 
throat  sheet  connection  sheet  and  in  succeeding  sections 
back  to  and  including  the  fifth  section,  in  some  cases,  as 
shown  in  Fig.  3.  A  number  of  years  ago  when  these  cracks 
first  developed  it  was  thought  that  they  were  the  result 
of  anchoring  the  backhead  braces  on  lugs  riveted  to  these 
sections.  After  the  cracked  outside  sections  were  renewed 
braces  were  anchored  ahead  on  the  throat  sheet  connection 
sheet  as  shown  in  Fig  3  and  flexible  flue  sheets  applied. 
These  same  renewed  sections  are  developing  cracks  in  the 
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Fig   2 — Stay   Sheet    Repairs 


Fig.   5 — Scale  Tool 


same  places  as  the  original  sections  and  necessitate  the 
renewal  of  the  part  sections  previously  applied. 

The  defective  parts  of  the  sections  are  removed,  the  new 
part  sections  are  fitted  and  the  joints  are  butt  welded  to  the 
old  portion  of  the  sections  with  the  gas  torch. 

When  any  part  of  the  inside  sections  become  defective  and 
cannot  be  repaired  as  shovm  in  Fig.  1,  tlie  method  shovvTi  in 
Fig.  4  is  used.  A  portion  of  the  outside  section  opposite  the 
defect  in  the  inside  section  is  cut  out  and  the  edges  chipped 
bevel.  The  cutting  torch  is  used  to  remove  the  piece,  but 
where  this  is  not  available  it  may  be  cut  out  with  an  air 
hammer  and  chisels. 

After  the  cracks  in  the  inside  section,  or  whatever  other 
defects  there  may  be,  are  repaired,  the  piece  of  the  outside 
section  which  was  removed  is  fitted  in  place,  beveled,  welded 
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and  riveted  and  caulked.  This  method  may  be  used  for  any 
part  of  the  outside  sections.  The  object  of  the  diagonal  cut 
is  that,  during  the  operating  of  welding  the  piece  in  again, 
there  will  be  no  strains  resulting  from  cooling  welds,  the 
line  of  contraction  being  horizontal  instead  of  vertical.  The 
same  method  of  the  diagonal  cut  is  now  followed  in  applying 
new  top  sections  as  shown  in  Fig.  3. 

A  defect  which  often  develops  soon  after  these  firebo.xes 
go  into  service  is  the  cracking  of  door  slieet  and  flue  sheet 
stay  sheets  in  the  right  and  left  water  legs,  adjacent  to  the 
outside  sections.  These  cracks  start  in  the  corners  of  water 
circulation  cut-outs  and  gradually  run  upward  and  down- 
ward at  an  angle  of  about  15  deg.  until  tliey  meet  and  form 
one  continuous  crack.  They  can  readily  be  discovered  by 
holding  a  flash  light  in  the  corner  washout  plug  holes  just 
above  the  mudring. 

A  method  of  repairing  the  door  sheet  stay  sheet  is  to  cut 
the  backhead  sheet  between  the  first  two  vertical  rows  of 
staybolts  high  enough  to  remove  a  piece  of  the  side  roll  of 
the  backhead  from  the  mudring  up,  so  that  the  defective  por- 
tion of  the  door  sheet  ma)-  be  uncovered.  Then  eitlier  chip 
out  the  cracks  in  the  door  sheet  and  weld  them,  or  apply  a 


Frg    3 — Defective    Outside    Top    Sections    Removed 

new  piece  of  door  sheet  and  weld  it  in.  After  the  repairs 
to  the  door  sheet  are  made,  replace  the  piece  cut  out  of  the 
backhead  sheet,  first  applying  it  with  temporary  Ijolts,  then 
weld  the  butt  joint  and  then  rivet  and  caulk  the  sheet  at  the 
mudring. 

For  flue  sheet  stay  sheet  cracks  in  the  side  water  legs  the 
method  of  repair  where  a  new  sheet  is  not  necessary  is  shown 
in  Fig.  4.  Cut  out  a  piece  of  the  outside  section  and  weld 
the  cracks  in  the  stay  sheet.  When  it  is  necessary  to  apply 
a  new  flue  sheet  stay  sheet,  the  firebox  back  end  is  discon- 
nected at  the  throat  sheet  connection  rivets  and  the  back  end 
loaded  on  a  car  to  facilitate  handling.  The  flue  sheet,  includ- 
ing the  defective  portion  in  the  side  water  legs  is  removed  and 
the  new  sheet  laid  out,  punched  and  applied  When  a  flue 
sheet  stay  sheet  only  is  applied  to  the  back  end.  it  is  not  neces- 
sary to  remove  the  outsicie  section  to  drive  rivets  in  the  in- 
side section;  a  holding  on  bar  is  used  instead.  This  bar  is 
bent  on  the  end  and  made  small  enough  to  go  through  the 
water  circulation  cut-outs.  Rivets  are  then  applied  from  the 
rear  side  of  the  flue  sheet  and  driven  from  the  front  side. 
After  the  flue  sheet  is  riveted  to  the  firebo.\  section,  the  fire- 


bo.\  back  end  is  raised  and  reapplied  to  the  boiler  at  the 
throat  sheet  connection  and  riveted  and  caulked.  An  alli- 
gator hydraulic  riveter  is  used  to  apply  rivets  in  the  outside 
section,  but  it  is  possible  to  countersink  the  holes  and  drive 
the  rivets  with  an  air  hammer.  One  firebox  had  three  new 
outside  top  sections,  a  new  flexible  flue  sheet  and  a  new 
portion  of  staybolt  section  of  flue  sheet  stay  sheet  applied  at 
the  same  shopping. 

To  renew  a  complete  inside  section,  start  at  the  flue  sheet 
end  and  remove  staj-  sheets  and  both  outside  and  inside  sec- 
tions, one  at  a  time,  until  the  defective  section  is  reached. 
Remove  one  more  outside  section  than  the  numlaer  of  inside 
sections,  so  that  the  riveting  machine  can  be  brought  to  the 
work  to  rivet  the  new  inside  section  after  it  has  been  fitted. 
Then  fit  up  the  old  inside  sections  and  stay  sheets,  applying 
them  in  the  same  order  as  removed,  so  that  the  stay  sheets 


Fig.  4 — A   Method  of  Repairing    Inside  Sections 

and  sections  will  be  in  the  same  relative  position  as  before. 
Next  apply  rivets  to  all  of  the  inside  sections,  using  an  alli- 
gator riveter.  Then  fit  up  and  reapply  all  outside  sections 
in  their  proper  place  and  rivet  and  caulk.  The  completed 
back  end  can  then  be  reapplied  to  the  boiler  and  the  throat 
sheet  connection  riveted  and  caulked. 

In  laying  out  and  punching  any  water  circulation  cut-outs 
in  stay  sheets,  care  must  he  exercised  to  have  round  corners, 
as  square  corners  will  crack  out  much  sooner. 

The  Jacobs-Shupert  firebox  will  accommodate  itself  to 
longitudinal  strains  due  to  the  inequalities  of  the  firebox  and 
outside  casing  sheet  expansion,  Ijut  will   not  accommodate 
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itself  to  transverse  strains  from  the  same  cause.  Each  sec- 
tion being  of  a  semi-circular  shape  will  take  care  of  accumu- 
lated longitudinal  expansion,  but  the  transverse  rigid  stay 
sheets  will  permit  of  no  equalization  of  the  vertical  or  trans- 
verse stresses  which  occur,  especially  during  the  operation  of 
firing  up  cold  boilers.  These  strains  and  stresses  first  cause 
the  inside  sections  of  firebo.xes  to  crack  and  as  they  develop 
further  the  strains  are  communicated  to  the  transverse  stay 
sheets,  causing  the  cracks  as  shown  in  Fig.  2  where  the  stay 
sheets  come  in  contact  with  the  outside  sections.  These 
same  stresses  also  cause  cracks  at  the  door  sheet  and  flue 
sheet  in  the  side  water  legs. 

This  style  of  firebox  tends  to  travel  upward  in  service,  this 
being  proved  Ijy  the  fact  that  it  is  necessary  periodically  to 
inspect  the  two  center  rows  of  sling  stay  straps  in  the  crown 
section.  On  removal  of  these  straps  after  the  firebox  has 
been  in  service  it  will  be  noted  that  it  is  a  very  difficult  mat- 
ter to  remove  the  supporting  bolts,  due  to  compressive  strain 
on  the  sling  stay  straps.  Often,  when  replacing  the  same 
straps  in  the  same  position  it  is  noted  that  they  are  from 
1/32  in,  to  5/64  in.  too  long,  thereby  necessitating  the  mak- 
ing of  new  straps. ,  This  compression,  on  the  solid  stays  next 
to  the  center  sling  stays  at  the  front  end  of  the  firebox  at  the 
flue  sheet  is  enormous  and  Ijeing  communicated  to  the  out- 
side sections  is  the  cause  of  cracks  in  the  outside  sections, 
necessitating  their  removal,  as  shown  in  Fig.  3.  In  the 
writer's  opinion  the  only  way  to  prevent  the  cracking,  and  the 
resultant  necessity  of  renewal  of  outside  top  sections,  is  to 
design  the  Jacobs-Shupert  fireboxes  with  at  least  an  18  in. 
combustion  cliamlier  in  front  between  the  firebox  and  the 
tube  sheet. 

Scale  will  not  accumulate  to  any  great  extent  in  the  center 
of  the  firebox  sections,  due  to  their  constant  expansion  and 
contraction.  A  heav}-  scale  will  collect  on  and  adjacent  to 
the  rivet  heads  of  the  connection  of  the  firebox  sections  to  the 
stay  sheets  and  this  needs  attention  and  should  be  frequently 
removed. 

The  tool  shown  in  Fig.  5  used  in  connection  with  a  small 
air  hammer  has  proved  very  effective  in  removing  this  scale. 
This  tool  is  passed  rapidly  over  the  fire  side  of  the  section 
along  the  stav  sheet  caulking  edge,  thus  jarring  loose  the  scale 
on  the  water  side  of  the  section.  The  cleaner  the  firebox 
sections  are  kept,  the  better  the  results  will  be  and  the  crack- 
ing of  the  inside  sections  can  be  reduced  somewhat  by  keep- 
ing the  scale  formation  at  a  minimum. 

The  water  and  fuel  conditions  enter  more  largely  into  the 
question  of  sustained  service  of  Jacobs-Shupert  firel)Oxes 
than  in  the  standard  staybolt  types.  With  good  water,  and 
coal  as  fuel,  the  Jacobs-Shupert  firebox  will  give  from  two 
to  three  times  the  service  of  the  standard  staybolt  type,  Imt 
with  oil  as  fuel  and  when  operated  in  bad  water  districts, 
it  will  give  only  one-fourth  the  ser\'ice  of  a  firebox  of  the 
staybolt  type. 

From  a  safety  standpoint,  the  Jacobs-Shupert  firebox  is, 
at  the  present  time,  the  most  perfect  form  of  locomotive  fire- 
box. Because  of  its  sectional  construction  it  is  impossible 
to  explode  one  of  these  boxes.  The  worst  that  has  happened, 
in  a  number  of  instances,  is  the  overheating  and  consequent 
stretching  and  the  ultimate  bursting  of  one  of  the  crown 
sections. 

Due  to  the  fact  that  it  is  practically  impossible  to  explode 
one  of  these  fireboxes,  enginemen  handling  them  will  some- 
times run  long  distances  with  no  water  in  sight  in  the  glass. 
This  practice  causes  crown  sections  to  overheat  and  pressure 
stretches  them  to  a  semi-circular  shape.  In  removing  the 
flues  at  shoppings  it  is  often  found  that  in  the  second  row 
from  the  top  the  flues  are  distorted  and  sometimes  are  col- 
lapsed from  this  cause.  Particular  care  should  be  used  in 
setting  water  glass  and  gage  cocks  on  this  type  of  firebox 
so  that  the  maximum  amount  of  steam  space  without  the 
sacrifice  of  safety  may  be  obtained. 


REMOVING  DOWEL  FROM  AIR  PUMP 
REVERSING  VALVE  BUSHINGS 

BY  J.  A.  JESSON 

In  the  article  describing  a  method  of  repairing  worn  re- 
versing valve  bushings  of  9J.2-in.  air  pumps,  which  appeared 
on  page  210  of  the  April  issue  of  the  Railway  Mechanical 
Engineer,  no  method  for  removing  the  dowel  was  shown.  The 
accompanying  sketch  shows  a  single  tool  that  will  both  ex- 
tract and  replace  the  dowel  in  a  verj-  simple  manner.  It 
consists  practically  of  an  elongated  claw  hammer  without 
the  handle  hole.     The  claw   is  driven  over  the  dowel,  its 
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A    Tool    for    Removing    and    Reapplying    Dowels    in    Reversing    Valve 

Bushings 

sharp  edges  forming  a  grip  in  the  soft  metal ;  tapping  the  end 
of  the  tool  pulls  out  the  dowel  in  the  same  manner  as  pulling 
a  nail. 

To  replace  the  dovvel,  start  it  in  the  hole,  then  place  tool  in 
position,  as  shown,  and  force  the  dowel  in  by  striking  the 
end  of  the  tool.  By  this  method  all  work  is  done  from  the 
inside  of  the  bushing.  The  plug  in  the  body  need  not  be  dis- 
turbed. 

An  old  drill  shank  will  make  a  good  tool,  care  being  taken 
to  round  off  that  part  that  Ijears  against  the  bush  while  re- 
placing the  dowel. 


A  BOILER  CHECK  CASING  WITH  GASKET 
JOINT 

BY  J.  H.  HAHN 
Night    .Machine    Shop    Foreman,  Norfolk  &  Western    Railway,  Bluegeld,  W.  Va. 

The  sketch  shows  an  improved  boiler  check  casing  which 
was  designed  by  the  writer  to  overcome  the  trouble  caused 
by  the  ordinary  type  of  boiler  check  casing  leaking  at  the 


Boiler    Check    Casing    With    Special    Fitting 

joint  where  it  is  bolted  to  the  boiler,  as  was  the  case  with 
the  older  designs.     Considerable  trouble  is  often  experienced 
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with  the  check  casings  that  bolt  to  the  boiler  direct  and  use 
a  ball  joint  ring,  but  with  the  t\'pe  of  check  casing  shown 
in  the  sketch  there  is  little  or  no  possibility  of  the  casing 
leaking. 

This  boiler  check  casing  is  provided  with  a  flanged  joint 
and  bolts  on  the  special  fitting  A,  which  is  riveted  to  the 
boiler  shell.  A  gasket  is  placed  between  the  flange  and  the 
fitting  A,  thus  insuring  a  tight  joint. 

Any  check  casing  of  the  ball  joint  ring  t)pe  can  be  con- 
verted into  the  gasket  t)^e  by  simply  adding  one  of  the 
special  fittings  and  bolting  the  check  casing  to  it  as  shown. 
A  slight  change  in  the  branch  pipes  may  be  necessary  be- 
cause the  fitting  A  raises  the  check  casing  slightly  higher 
than  is  necessary  when  it  is  connected  to  the  boiler  in  the 
usual  manner. 


AUTOMATIC  SELF-DRAINING  GLOBE 
VALVE 

BY  J.  H.  HAHN 
Nitht  M«chlne  Shop  Foreman,  Norfolk  &  Western  BlueSeld,  W.  Va. 

The  globe  valve  shown  in  the  sketch  was  designed  to  elim- 
inate the  liability  of  damage  to  air  pumps,  stokers,  electric 
turbines  and  generators,  etc.,  due  to  freezing  in  the  winter 
time.  It  prevents  the  accumulation  of  condensation  in  pipes 
where  it  is  not  desirable. 

The  valve  is  of  the  usual  globe  valve  design  with  an  auto- 
matic or  self-operating  drain  valve  attached.  When  the  globe 
valve  is  closed  the  drain  valve  is  opened,  the  collars  on  the 
globe  valve  stem  engaging  the  lever  as  shown,  which  in  turn 
operates  the  drain  valve  which  is  contained  in  the  valve 
body.  When  the  globe  valve  is  opened  the  drain  valve  is 
closed  in  the  same  manner. 

This  self-draining  valve  will  save  much  of  the  additional 
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Sectron   through   the  Valve   showing   the    location   of   the   Automatic 
Drain 


piping  necessary  in  putting  in  tees  and  drain  valves  of  vari- 
ous kinds  that  depend  upon  the  human  element  for  their 
operation.  With  one  of  these  self-draining  valves  applied 
in  the  steam  line  to  a  cross-compound  air  pump,  all  the  drain 
cocks  that  are  now  used  to  drain  off  the  condensation  could 
be  dispensed  with. 

On  cold  nights  in  the  winter  when  the  locomotive  is 
in  the  roundhouse  dead  the  probability  of  the  drain  valve 
being  left  closed  is  great,  but  with  this  self-draining  device 
danger  of  freezing  is  eliminated. 


A  SPECIAL  VALVE   BUSHING  DESIGN 

BY  L.  P.   MICHAEL 
Chief  Draftsman,  Chicago  &  North  Western.  Chicago 

A  valve  bushing  which  the  writer  has  had  designed  and 
which  has  been  adopted  as  standard  on  the  Chicago  &  North 
Western  is  shown  in  the  drawing. 

Tlie  special  feature  of  this  valve  bushing  is  the  method 
used  in  coring  the  steam  port  openings.  These  cored  open- 
ings are  made  of  such  shape  that  the  edges  of  the  steam  port 
can  be  finished  in  the  boring  mill  or  lathe  at  the  same  set- 
ting used  for  boring  out  the  bushing. 

This  saves  considerable  time  and  labor,  as  the  port  edges 
are  usually  finished  on  either  a  milling  machine  or  draw-cut 
shaper.  The  finishing  of  the  port  edges  can  be  done  in  the 
lathe  or  boring  mill  by  cutting  a  groove  for  each  port  edge. 
The  groove  is  ^  in.  wide  and  the  packing  ring  is  of  tee 
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shape,  Yi  in.  wide  over  the  head  of  the  tee,  which  gives  a 
bearing  of  J/2  in.  when  the  ring  is  over  the  finished  port 
groove. 

A  bushing  of  this  design  not  only  can  be  finished  witli  less 
time  and  expense  than  the  ordinary  bushing,  but  it  also  gives 
the  advantage  of  a  considerably  larger  port  opening,  espec- 
iallv  at  short  cut-offs. 


Heat  Value  of  Fuels. — Tests  of  the  heating  values  of 
fuels  have  become  of  great  commercial  importance,  as  prac- 
tically all  coal  sold  on  large  contracts  is  paid  for  on  the 
basis  of  the  heating  value  found  in  the  tests  conducted  by  or 
for  the  purchaser.  The  instrument  used  for  carrying  out 
this  test  is  the  bomb  calorimeter,  which  comprises  a  strong, 
steel  cartridge  or  capsule  with  a  removable  cover,  adapted  to 
contain  a  small  charge  (about  1/30  ounce)  of  coal.  The 
bomb  is  tightly  closed  and  oxygen  is  introduced  under  high 
pressure.  It  is  then  put  into  a  calorimeter,  the  coal  ignited 
electrically,  the  heat  generated  being  absorbed  by  the  water. 
The  quantity  of  heat  liberated  in  the  combustion  of  the  fuel 
is  then  calculated  from  the  rise  in  temperature  of  the  water. 
Important  aid  has  been  given  in  the  standardization  of  the 
testing  of  coal  for  calorific  power  by  the  issuance  by  the 
Bureau  of  Standards  samples  of  materials  of  accurately 
known  heat  values  which  afford  a  simple,  precise,  and  con- 
venient means  by  which  the  user  of  the  calorimeter  may 
check  up  the  accuracy  of  his  o^vn  determinations. — Technical 
News  Bulletin,  Bureau  of  Standards. 


Modern  High  Speed  Tool  Steel* 

The  Origin  and  Development  of  Modern  High  Speed 

Steel;    The    Hardening  and    Tempering    Qualities 

BY  JOHN  A.  MATHEWS 

AFTER   accepting  the   invitation  of  the   Committee  on  It  will  he  noted  that  two  of  the  steels  in  Table  II,  one  a 

Papers  and  Puljlications  to  present  a  paper  on  the  an-  molybdenum    and   the    other    a   tungsten    steel,    contain    no 

nounced  subject,  the  writer  began  to  wonder  just  what  chromium, 

the   Committee  meant  by  "Modern"   High   Speed   Steel.    A  It  should  be  borne  in  mind  that  during  the  later  days  of 

product  that  is  of  less  than  twenty  years'  standing  is  cer-  air-hardening  steels  and  the  earlier  days  o'f  high  speed  steels, 

tauil\-  modern  when  compared  with  crucible  tool  steel  which  it  was  a  difficult  matter  to  produce  low  carbons  with  the 

has  been  manufactured  for  about  170  years,  and  even  the  air-  available  ferro-allovs.     The  introduction  of  electric  furnace 

hardenmg  steels   which   preceded   high   speed   steel   resulted  and  alumino-thermic  alloys  had  much  to  do  with  the  success 

from  the  mvestigations  of  R.  F.  Mushet  alraut  fifty  years  ago.  of  manufacturers   in   keeping   their   carbons  down,   but  the 

I  have  been  deeply  interested  in  everxthing  pertaining  to  idea  that  they  should  Ije  reduced  and  that  the  alloys  might 

the  history  of  the  iron  and  steel  business,  but  this  latest  prod-  be  increased  in  conjunction  with  the  application  of  a  high 

uct,  high  speed  steel,  seems  to  have  sjirung  fairly  fully  de-  heat  treatment  seems  to  have  been  almost  spontaneous  with 

\'eloped  from  a  variety  of  sources  and  at  almost  the  same  the  makers  of  tool  steel  in  every  country.     In  my  search  for 

time,  and  I  have  been  unable  to  show  just  when  the  change  the  definite  origin  of  this  idea  I  learned  of  a  user  of  steel  who 

from  the  old  t\pe  of  air-hardening  steels  to  the  modern  type  in  the  early  days  of  the  Taylor-White  process  obtained  some 

of  high  speed  steels  took  place.     Obviously  the  change  is  as-  extraordinary  results  with  a' particular  bar  of  the  old  Sander- 

sociated  with  the  announcement  of  the  Taylor-White  process;  son  self-hardening  steel.     Upon  analysis  it  developed  that 

that  is,  the  high  heat  treatment  given  these  grades  of  steels  this  particular  bar  was  considerably  lower  in  carbon  than 

as  compared  with  the  ordinary  treatment  of  carljon  tool  steels,  usual,  and  instead  of  reporting  this  fact  to  the  maker,  he  gave 

This  process  was  announced  at  the  close  of  the  nineteenth  a  sample  of  the  steel  to  the  representative  of  a  foreign  mill. 

centur)',   and  the  results  of  the  Taylor-White  process  were     

demonstrated  on  a  large  scale  at  the  Paris  Exposition  in  1900.  Table  i— Self-Hardening  Steels,  1901 

Notwithstanding  the  fact  that  the  originators  of  this  process  Carbon.       M.Tnganese.     Chromium,     Tungstm.     Molybdenum, 

1                -1.          i'i.j-1-        iU-^i-             r           ill!  Maker  No.     percent          percent           percent           percent            percent 

took  special  trouble  to  disclaim  the  invention  of  a  steel,  but  ,  ■'■"'<""'"■    >"                  ,  ,,             „  co             c«, 

*  .  ,.  I Jt.lv  I.,*-  u.su  i.tij  .... 

only  a  process  for  treating  steel,  a  large  number  01  workers  in       2 1.69  0.45  3.73  7.63  

steel  still  seem  to  feel  that  they  were  the  inventors  of  the  prod-  l'.'.'.'.'..'.'.'.'.'.'.    {'.It            o'.so             ise            .'.'*             '4.54 

uct  known  as  "High  Speed  Steel."   Mr.  Tavlor,  in  his  epoch-        5 i-55  0.24  3.22  7.80  .... 

,    .  ",         I.  ,     ..       r    /->     11-  -I  r    ;    1      !J  1     •     1  6 l-'5  0.21  3.67  9.42  1.10 

making  paper  on  the     .\rt  of  Cutting  Metals,     very  plainly       7 i.78  1.18  7.22  

states  that  this  was  not  the  case,  and  most  users  of  steel  have  9::;:; .■.':;;;;    i.'7s             3.92            .^.'"             6.6!             .'".f' 

forgotten  that  the  type  of  steel  to  which  this  treatment  was  j^,^^  li-Hici  Speed  Steels,  1902 

first    applied    was    the    high-carbon    air-hardening    steel     used  j-,.,^t„„        Manganese-      chromium,     Tungsten.     Molybdenum, 

prior   to    1900.  Maker  Xo.     percent          percent           percent           percent            percent 

The  change  from  air-hardening  to  high  speed  steels  was  il'.W]'.'.]]]',]',    o.tl            '■'■'.'.             t'.9s           \0.7i             .*.'°^ 

rather  a  matter  of  evolution  than  a  distinct  invention,  and  I      5^ g-57  0.43  3.30  ii.sg  — 

have  not  been  able  to  ascertain  that  the  change  was  the  result  zi'.'.'.'.'.'.'.'.'.'.'.l    o!37            .'.'.'.'             V.io           13^83             '.'.'.'. 

of  any  one  man's  discovery  or  invention.     Chemically  the  27!!!'. !!!!!!!!    o!84            'o'.o?             I'e           1L25             '.'.'.'. 

change  consisted  in  a  very  radical  lowering  of  the  carbon  con-      28 o.s6  ....  2.9s  9.74  .  .^._ 

tent  and  a  great  increase  in  the  tungsten  or  molybdenum  con-      — '. '- lU '.111 '" 

tent.     The  chromium  percentages  have  not  been  materially  jj^.   fg^mer  associate   at  the   Sanderson  Works,   Dr.    E.   L. 

altered  as  compared  with  previously  existing  air-hardening  french,  is  on  record,  however,  as  having  predicted  prior  to 

steels;   but  high  manganese,  w^iich  was  an  important  con-  1900  that  the  tendency  would  be  to  rely  W  hardening  upon 

stituent  of  the  original  Mushet  steel,  is  not  now  an  important  tungsten  and  chromium  rather  than  upon  carbon  in  order 

constituent  m  high  speed  steel;   in  fact,  chromium  replaced  j^  s"g(,yrj.  ,1,^  j^j^d  of  hardness  which  resists  tempering— in 

manganese  in  most  of  the  air-hardening  steels  during  the  ^jher  words,  the  peculiar  red  hardness  upon  which  high  speed 

later  years  of  their  use  in  the  nineties.  steels  depend. 

In    1901    the   writer   collected    a    numljer   of   the   typical  ^  jg  probable  that  we  shall  never  know  who  took  the  radi- 

analyses  of  air  or  self-hardening  steels  from  large  users  of  ^^i  ^jgp  ^^d  made  the  first  low-carbon,  high-tungsten  high 

these  products.     In  1902  our  analyses  showed  that  the  change  sp^ed  steel,  but  immediatelv  following  the  announcement  of 

had  already  taken  place  in  .America,  England  and  Germany,  j^e  Tavlor-White  process  there  was  great  activitv  on  the  part 

and  the  contrast  is  illustrated  in  Tables   I  and   II.     Each  ^f  ^n  {q^j  ^,^.^1  makers  in  everv  country  to  produce  a  product, 

table  contains  products  of  the  three  countries  mentioned,  but  „,hij.ij  ^.^^y  ^.^^^^  maximum'  results  when  treated  bv  this 

the  exact  maker  is  not  designated.  process.     The  courts  decided  that  Messrs.  Taylor  and  White 

The  high  carbon  content  and  tlie  low  tungsten  or  molyb-  ^^^  j^^j  „-|.^l.J.  .^  patentalile  invention  or  discoven-.     A  world 

denum   content   in   Taljle   I   indicates  the  character  of  air-  j^^^^  however,  seemed  to  differ  with  this  decision  and  every 

hardening  steels  in  use  prior  to  1901.  scientific  honor  was  awarded  them  for  their  epoch-making 

In  Table  II,  although  these  analyses  were  made  only  one  announcement  which  revolutionized  machine-shop  operation 

year  later,  it  is  seen  that  a  change  in  character  has  come  ^^^  machine-tool  building. 

about,    and    relatively    low   carbon,    witli    high   tungsten   or  -^^.j^,  4,^^  development  of  high  speed  steels  there  has  been 

molybdenum,  is  the  characteristic  feature  of  the  new  steels,  j^^^,^,,^  ^(^j^,^^.  jg^-Qted  to  them  from  many  angles.   The  engineer, 

•  \   paper   presented   at   the   Twenty-second   Annual   Meeting   of   the  the  machinist,  the  chemist  and  the  metallurgist  have  all  been 

'  ^""""'S^.^^s^ify'^  *<"■  '^"""*^  Materials,  held  at  .Atlantic  City,  N.  J.,  s^terested,  and  iiiuch  has  been  said  and  written  in  regard  to 
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this  remarkable  product.  The  que.'ition  to  be  answered  Ijy  all 
investigators  of  high  speed  steels  has  been:  What  constitutes 
the  most  efficient  cutting  tool  and  why?  In  Mr.  Taylor's 
W'ork  "The  Art  of  Cutting  iletals,"  the  point  of  view  of  the 
machine-shop  economist  is  most  ably  presented.  His  work 
records  the  development  of  a  high  speed  tool  in  regard  to  its 
composition,  its  heat  treatment  and  the  method  used  to  secure 
the  most  economical  removal  of  metal.  The  peculiar  property 
of  these  steels  in  resisting  softening  in  use  Mr.  Taylor  has 
called  the  "qua!  it}-  of  red  hardness,"  and  he  makes  no  at- 
tempt to  connect  red  hardness  with  any  of  the  previously 
known  physical  properties  of  metal.  The  only  method  of 
measuring  this  quality  of  red  hardness  knou-n  to  Mr.  Taylor 
was  the  very  expensive  and  time-consuming  resort  to  cutting 
tests.  The  necessity  for  shorter  and  more  easily  applied  tests 
was  appreciated  by  !Mr.  Taylor,  for  he  says,  referring  to 
cutting  tests:  "This  test  requires  so  much  expensive  ap- 
paratus, consumes  so  much  time  and  is  so  slow,  that  a  simpler 
index  or  guide  which  will  indicate  correctly  the  quality  of 
high  speed  tools  is  much  needed.  Moreover,  we  firmly  be- 
lieve that  in  time  some  simpler  index  to  the  propert)-  of  red 
hardness  in  tools  will  be  found." 

Accepting  this  suggestion,  many  able  scientists  have  con- 
ducted investigations  upon  the  hardening  and  tempering 
qualities  of  high  speed  steels  of  many  compositions,  and  also 
in  connection  with  the  study  of  the  specific  functions  of  the 
various  elements  entering  into  their  composition.  I  might 
mention  specifically  the  work  of  Dr.  H.  C.  H.  Carpenter  upon 
the  types  of  steel  and  critical  ranges  of  heating  and  cooling 
of  high  speed  steels  under  varying  thermal  treatment,  and 
also  upon  the  tempering  and  cutting  tests  of  high  speed  steels. 
The  writer  took  a  special  interest  in  these  investigations  be- 
cause of  the  fact  that  he  had  the  pleasure  of  furnishing  Dr. 
Carpenter  many  of  the  alloys  used  by  him,  taken  from  ma- 
terials used  in  his  early  investigations  in  this  country. 

It  may  be  taken  for  granted  that  any  one  interested  in  the 
scientific  study  of  high-speed  steel  will  study  Mr.  Frederick 
W.  Tavlor's  work  upon  the  art  of  cutting  metals.  Dr.  C.  A. 
Edwards  has  studied  the  function  of  chromium  and  tungsten 
in  high  speed  steels,  and  in  conjunction  wth  Mr.  H.  Kik- 
kawa,  published  a  later  paper  upon  the  effect  of  chronium 
and  tungsten  upon  the  hardening  and  tempering  of  high 
speed  tool  steel.  Particular  attention  should  also  be  given  to 
the  papers  by  Prof.  J.  O.  Arnold  and  A.  A.  Read  upon  the 
chemical  and  mechanical  relations  of  iron  and  carbon  when 
associated  with  tungsten,  molybdenum,  chronium  and  vana- 
dium. Each  of  these  elements  has  been  taken  up  one  at  a 
time  in  its  relation  with  iron  and  carbon. 

Dr.  Carpenter,  in  studying  the  heating  and  cooling  curves 
of  tungsten  and  molybdenum  products,  finds  the  effect  of 
these  elements  to  be,  first,  the  widening,  splitting  and  lower- 
ing of  the  critical  ranges  by  the  special  alloy  elements;  sec- 
ond, the  complete  suppression  of  the  widened,  split  and  low- 
ered range  bv  rapid  quenching.  He  found  also  that  these 
steels  so  hardened  were  in  the  austenitic  condition  and  showed 
no  signs  of  tempering  when  reheated  below  500°  C.  and  in 
some  "cases  to  even  higher  temperatures.  Carbon  steels  show 
the  effects  of  tempering  as  low  as  200°  C.  Dr.  Carpenter 
later  supplemented  this  investigation  with  another  one  in 
which  he  studied  the  effect  of  etching  reagents  upon  hardened 
and  tempered  high  speed  steels  as  prepared  for  microscopic 
examination.  In  general  he  found  that  the  higher  the  steel 
had  been  heated  for  hardening,  the  less  slowly  it  was  at- 
tacked by  the  etching  reagent.  Also  that  when  fully  hard- 
ened and  later  subjected  to  tempering  operations,  the  con- 
verse was  true,  namely  that  the  more  fully  the  temper  had 
been  drawn  the  more  easily  it  was  attacked  by  the  etching 
material. 

Dr.  Edwards,  in  his  earlier  paper,  finds  that  hardness 
assists  the  efficiency  of  the  cutting  tool,  referring  to  purely 


mineralogical  hardness  as  distinguished  from  red  hardness. 
He  also  states  that  chromium  forms  a  double  carbide  with 
the  tungsten  and  a  new  brittle  constituent  appears  at  about 
700°  C.  in  tempering  which  caused  the  failure  of  high  speed 
tools.  In  his  later  statement,  published  jointly  with  Mr. 
Kikkawa,  he  abandons  these  last  two  positions  but  states 
that  chromium  in  these  steels  in  conjunction  with  carbon  is 
the  cause  of  the  great  hardness  of  high  speed  steels  and  that 
it  produces  a  marked  lowering  in  the  temperature  at  which 
hardness  can  be  effected.  He  dift'ers  with  the  earlier  con- 
clusions of  Dr.  Carpenter  that  chromium  does  not  confer  the 
quality  of  air  hardening  in  the  absence  of  tungsten  or  molyb- 
denum, but  that  chromium  steel  so  hardened  in  air  develops 
a  comparatively  slight  degree  of  secondary  hardening  or 
"red  hardness,"  as  Taylor  designated  it. 

In  regard  to  high  tungsten  steel  in  the  absence  of  chromium, 
he  finds  that  a  large  proportion  of  the  tungsten  remains  un- 
dissolved even  when  the  temperature  is  raised  to  the  melting 
point,  and  agrees  with  Arnold  and  Read  that  this  tungsten  is 
probably  in  the  form  of  a  tungsten  iron  compound,  Fe,W. 
Very  rapid  quenching  from  high  temperatures  results  in  much 
less  hardening  than  is  obtained  from  a  high  chromium  steel 
similarly  treated ;  but  the  tungsten  steel,  on  tempering,  under- 
goes a  very  pronounced  secondary  hardening — in  other  words, 
it  is  the  tungsten  which  confers  the  quality  of  red  hardness. 
While  Dr.  Edwards,  in  his  investigation,  did  not  cover  a 
study  of  molybdenum,  we  can  say  that  molybdenum  in  its 
effects  is  very  closely  analogous  to  tungsten  and  about  twice 
as  efficient;  that  is,  an  amount  of  molybdenum  confers  a  de- 
gree of  red  hardness  similar  to  or  greater  than  twice  its  weight 
of  tungsten.  The  difference  between  these  two  metals  seems 
to  be  one  of  degree  ratlier  than  of  kind.  When  chromium 
and  tungsten  are  present  together  the  presence  of  the  chro- 
mium increases  the  solubility  of  the  tungsten  when  raised  to 
high  temperatures.  Dr.  Edwards  states  that  the  maximum 
of  resistance  to  tempering  and  the  greatest  degree  of  secondary 
or  red  hardness  is  obtained  by  getting  the  tungsten  into  com- 
plete solution,  and  in  modern  high  speed  steels  he  places  this 
temperature  at  about  1350°  C.  (2462°  F.).  In  our  experi- 
ence this  temperature  is  too  high  for  practical  results  and  is 
apt  to  result  in  brittleness,  and  also,  as  will  be  shown  later, 
the  hardness  seems  to  ■  decrease  rather  than  increase  upon 
extreme  over-heating  to  such  a  temperature,  and  at  this 
temperature  there  is  formed  a  so-called  "brittle  constituent," 
to  which  Dr.  Edwards  refers  in  his  first  paper.  This  con- 
stituent is  due  solely  to  over-heating  and  is  not  produced  when 
tempering  at  700°  C.  (1392°  F.)  in  properly  hardened  high 
speed  steel. 

Dr.  Edwards  also  points  out  very  clearly,  and  shows  by 
his  results,  that  this  secondary  hardness  by  drawing  the 
temper  may  be  and  usually  is  actually  greater  than  the  initial 
hardness  of  the  hardened  high  speed  before  the  temper  has 
been  drawn  at  all,  but  that  at  intermediate  drawing  tempera- 
tures there  is  some  lowering  of  the  hardness,  which  later 
increases  as  we  approach  the  temperature  at  which  full  an- 
nealing begins.  The  temperature  at  which  he  finds  the  maxi- 
mum secondar}'  red  hardness  coincides  almost  exactly  with  the 
temperature  given  by  Taylor  as  that  recommended  for  the 
second  heat  treatment  required  in  the  Taylor-White  process, 
for,  as  described  by  Mr.  Taylor  himself,  the  second  heating 
of  the  hardened  tool  consists  of  heating  the  tools  "(a)  to  a 
temperature  below  671°  C.  (1240°  F.),  preferably  to  621°  C. 
(1150°  F.)  for  about  five  minutes;  (6)  cooling  to  the 
temperature  of  the  air  either  rapidly  or  slowly." 

As  previously  reported  to  this  Society,  in  a  paper  entitled 
"Magnetic  Habits  of  Alloy  Steels,"  the  writer  Isegan  some 
fifteen  years  ago  to  study  systematically,  and  as  a  matter  of 
routine,  the  magnetic  properties  of  practically  all  the  alloy 
steels  manufactured  in  our  regular  line  of  business.  That 
paper  did  not  touch  upon  any  magnetic  work  in  conjunction 
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with  air-hardening  or  high  speed  steels,  but  such  work  was 
commenced  in  the  earliest  days  of  the  modern  high  speed  steel, 
and  renewed  attention  was  given  to  this  matter  after  the  sug- 
gestion of  Mr.  Taylor  that  a  simpler  index  or  guide  to  the 
quality  of  high  speed  steels  would  be  of  great  use  and  im- 
portance. A  paper  on  the  subject  of  the  physical  character- 
istics of  high  speed  steel  was  promised  for  presentation  at 
the  last  meeting  of  the  International  Association  for  Testing 
Materials  held  in  New  York  in  1912.  At  that  time  the  work 
was  not  sufficiently  advanced  to  permit  of  presenting  the 
results,  and,  in  fact,  even  yet  the  results  are  not  what  we  had 
hoped  to  obtain  from  this  long  continued  study.  It  was 
thought  that  there  might  be  found  some  critical  temperatures 
in  connection  with  the  magnetic  or  electrical  resistance  of 
high  speed  steel  which  would  furnish  a  definite  indication  of 
its  properties  at  those  temperatures  most  suitalile  for  com- 
mercial hardening.  In  addition  to  magnetic  and  resistance 
tests  of  various  high  speed  steels  hardened  and  tempered  in 
a  wide  variety  of  ways,  we  have  supplemented  the  work  with 
microscopic  examinations,  and  to  some  extent  by  cutting  tests. 

While  in  the  aggregate  a  great  variety  of  high  speed  steel 
compositions  have  been  tested,  not  only  of  our  own  regular 
and  experimental  steels,  but  also  commercial  steels  of  a  great 
many  brands  foreign  and  domestic,  the  greater  part  of  the 
systematic  investigation  was  confined  to  four  steels,  the 
analyses  of  which  are  given  in  Table  III.  These  steels  cover 
quite  a  range  as  regards  their  chromium,  tungsten  and  vana- 
dium content.  Steel  No.  3 1  represents  a  type  which  was  fairly 
generallv  used  about  ten  years  ago;  in  fact,  various  writers 
as  the  result  of  practical  tests,  have  contended  that  tungsten 
above  13  or  14  per  cent  is  of  no  advantage.  Practical  experi- 
ence, however,  has  led  for  the  most  part  to  higher  tungsten 
percentages. 

Steel  No.  34  is  introduced  because  it  corresponds  quite 
nearly  with  the  analysis  of  steel  to  which  Mr.  Taylor  referred 
as  giving  the  best  results  obtained  with  any  steel  at  the  time 
he  was  actively  engaged  in  this  work.  In  fact,  because  of 
Mr.  Taylor's  recommendation,  steel  of  this  character  was 
once  adopted  as  the  standard  material  desired  by  the  Navy. 
Their  specification,  however,  calling  for  high  tungsten  and 
high  chromium,  was  abandoned  after  one  year  because  it  was 
found  that  steel  of  the  type  represented  by  No.  33  gave 
materially  better  results. 

Steel  No.  32  is  intermediate  in  quality  as  compared  with 
Nos.  31  and  33.    As  the  result  of  a  very  exhaustive  series  of 

Table  III — Analyses  of  Four  Steels  Used  in  Tests 

Carbon,  Silicon,  Manganese,  Chromium,  Tungsten,  Vanadium, 

Steel  No.      per  cent  per  cent      per  cent       per  cent      per  cent  per  cent 

31 0.63  0.19            0.2i5             4.21             13.10  0.25 

32 0.61  0.19            0.36             3.34             16.28  0.4O 

33 0.63  0  27            0.31             2.99             16.87  0.85 

54 0.64  0.22             0.24             5.35             18.99  0.15 

cutting  tests  made  as  nearly  as  possible  in  accordance  with 
the  methods  outlined  and  recommended  by  Mr.  Taylor,  these 
four  steels  will  rank  about  as  follows,  starting  with  No.  33 
as  100  per  cent  efficient:  Steel  No.  34  would  Ije  represented 
by  70  per  cent,  No.  32  by  66  per  cent  and  No.  31  by  45 
per  cent. 

It  is  apparent,  therefore,  not  only  from  the  analyses  but 
from  the  figures  above,  that  the  steels  are  typical  of  well- 
known  commercial  types  of  steels,  and  it  therefore  might  be 
thought  that  their  behavior  electrically  and  magnetically, 
also  as  to  hardness,  would  show  marked  differences,  with 
possibly  some  differences  in  critical  temperatures  both  in 
liardening  and  in  drawing.  However,  this  does  not  appear 
to  be  the  case,  but  the  following  general  conclusions  can  be 
stated  in  regard  to  all  of  them. 

Starting  with  hardening  temperatures  at  982°  C.  (1800° 
F.)  and  carrying  them  up  to  1315°  C.  (2400°  F.),  it  would 
be  noted  that  the  electrical  resistance,  the  scleroscope  hardness 


and  the  coercive  force  increase  fairly  uniformly  with  the 
hardening  temperature  up  to  about  1260°  C.  (2300°  F.). 
There  is  a  slight  tendency  to  show  a  reversal  of  these  prop- 
erties beyond  this  temperature.  In  other  words,  it  would  in- 
dicate that  overheating  had  commenced.  Magnetic  induction 
and  residual  densitx',  as  the  hardening  temperature  increases, 
are  lowered. 

If  these  steels  hardened  at  proper  temperatures  to  develop 
full  austenitic  structure  are  .subjected  to  the  tempering  opera- 
tion varying  from  room  temperature  up  to  649°  C.  (1200° 
F.),  it  is  noted  that  there  is  a  general  falling  off  in  the 
hardness,  resistance  and  coercive  force  as  the  drawing  tem- 
perature is  increased.  This  is  not  quite  in  accord  with  state- 
ments that  have  been  made  that  there  is  no  effect  in  drawing 
the  temper  of  high  speed  steel  imtil  the  temperature  of 
500°  C.  (932°  F.)  has  been  reached.  It  is  true,  however, 
that  the  effect  upon  these  properties  is  only  slightly  influenced 
below  this  temperature,  while  the  rate  of  change  increases 
fairly  rapidly  at  temperatures  above  482°  C.  (900°  F.). 
There  is  no  indication,  as  regards  magnetic  properties,  of 
anything  corresponding  to  the  secondary  hardening  referred 
to  by  Edwards,  nor  have  we  found  it  in  connection  with  hard- 
ness tests  made  by  the  scleroscope.  In  cases  where  the 
Brinell  method  is  used  we  found  it  very  difficult  to  get  con- 
stant results  with  materials  so  extremely  hard,  but  with 
that  method  we  have  found  an  indication  of  re-hardening,, 
or  secondary  hardening  at  high  drawing  temperatures,  the- 
maximum  usually  being  at  about  593°  C.  (1100°  F.).  The- 
lower  the  temperature  at  which  the  initial  hardening  is  done 
the  lower  will  be  the  temperature  at  which  the  re-hardening 
occurs  on  tempering,  and  presumably  the  sooner  a  tool  so 
treated  would  fail  in  severe  cutting  where  the  frictional  tem- 
perature was  high.  When  the  temperature  in  cutting  is  not 
extremely  high  we  cannot  conclude  that  the  steel  would  fail 
sooner  than  one  with  a  higher  re-hardening  temperature.  In 
such  cases,  in  my  opinion,  physical  or  raineralogical  hardness 
plays  an  important  part  as  distinguished  from  red  hardness, 
but  where  the  cutting  conditions  are  severe  it  would  appear 
logical  that  the  higher  the  temperature  of  red  hardening  the 
longer  the  endurance  of  the  tools. 

The  tests  that  we  have  made  were  for  the  most  part  made 
upon  hot  rolled  1-in.  by  ^-in.  bars  in  just  the  condition  that 
might  have  been  used  for  cutting  tests  or  for  supplying  to 
users.  After  all  heat  treatments,  however,  the  surface  was 
examined  by  file  testing  to  see  that  no  unreasonable  decarbon- 
ization  had  taken  place.  There  was,  however,  some  slight 
decarbonization  of  surface  in  all  cases,  undoubtedly  due  to 
scale  and  oxidation.  However,  we  wished  to  operate  under 
conditions  as  nearly  as  possible  those  that  would  obtain  in 
practical  work  in  case  it  were  found  possible  to  make  use  of 
physical  tests  rather  than  cutting  tests  as  a  means  of  judging 
the  relative  merits  of  high  speed  steels.  Of  course  for  deter- 
mining hardness  it  is  necessary  to  remove,  by  grinding,  suf- 
ficient material  to  get  below  any  possible  decarbonized  or 
oxidized  zone. 

We  are  convinced  that  to  make  these  tests  with  scientific 
accuracy  would  require  conditions  of  heating  and  tempera- 
ture control  much  more  refined  tlian  are  usually  found  in  in- 
dustrial plants  and  that  it  would  be  desirable  to  operate  on 
round  pieces  which  could  readily  be  rough  turned  prior  to 
any  treatment  and  ground  on  centers  after  each  treatment  to 
insure  making  the  test  on  perfectly  sound  material.  This,  in 
my  judgment,  removes  such  methods  from  the  kind  of  tests 
tliat  Mr.  Taylor  had  in  mind,  as  they  introduce  the  same 
element  of  expense  and  require  the  expenditure  of  consider- 
able time. 

For  purely  scientific  reasons  it  might  be  worth  while  to 
conduct  such  a  series  of  tests  on  different  Ujies  of  high  speed 
steel;  the  inten'als  of  temperature  should  preferably  be  not 
over  10°  C.  (50°  F.)  both  in  the  tests  made  on  hardened  bars 
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and  also  on  the  tempering  ranges,  particularly  from,  say, 
482°  C.  {QOn°  F.)  up  to" the  point  of  softening.  This  is 
entirely  too  complicated  and  e.xtensive  a  program  to  con- 
sider as  a  convenient  substitute  for  the  cutting  tests. 

To  refer  again  to  the  title  of  the  paper  and  what  is  meant 
by  "Modern."  we  might  call  attention  to  the  difference  in 
analyses  displayed  in  Tallies  II  and  III.  The  most  note- 
worthy change  is  in  the  introduction  of  vanadium,  which  is 
now  used  in  practically  every  high  speed  steel;  in  fact,  it  is 
the  only  general  addition  that  has  Ijeen  made  to  the  earlier 
types  which  seems  to  afford  universal  improvement  in  quality. 
The  writer  began  experimenting  with  the  use  of  vanadium 
in  190.5.  and  it  is  well  to  bear  in  mind  that  at  tliat  time 
vanadium  was  almost  a  chemical  curiosity.  It  was  worth 
about  SI  5.00  a  pound,  and  this  was  some  time  prior  to  the 
formation  of  the  American  Vanadium  Co.  which  manufac- 
tured and  sold  vanadium  in  large  quantities.  So  far  as  the 
writer  is  aware,  the  entire  stock  of  ferro-vanadium  in  the 
country  when  these  experiments  were  begun  consisted  of  not 
over  100  lb.  in  tlie  hands  of  two  different  dealers  in  New 
York.  We  purchased  one-half  of  the  entire  stock  of  each 
dealer.  As  the  result  of  these  experiments  carried  on  at  the 
old  Sanderson  Works,  a  patent  was  granted  the  writer,  issued 
on  January  3,  1905.  Other  experimenters  were  doubtless 
working  with  the  same  thing,  and,  in  fact  Mr.  Gledhill  re- 
ferred to  its  use  in  1904,  as  did  also  Mr.  Taylor.  In  fact, 
the  composition  of  tool  steel  previously  referred  to  as  giving 
Mr.  Taylor  his  best  results,  showed  0. o  per  cent  of  vanadium. 
During' the  year  1905  the  Rex  AA  steel  was  put  upon  the 
market,  and  other  vanadium  steels  followed  shortly,  but  it 
was  not  until  three  years  later  that  certain  foreign  makers 
copied  this  original  steel  exactly  and  made  great  claims  as 
to  originality  in  regard  to  their  product. 

As  has  been  stated,  vanadium  seems  to  have  conferred 
general  benefit  upon  all  tungsten-chrome  or  molybdenum- 
chrome  high  speed  steels.  In  this  particular  it  differs  from 
other  additions  that  have  been  introduced  since.  The  use  of 
cobalt  received  considerable  attention  a  few  years  ago.  but  it 
was  noted  that  it  was  always  present  as  an  addition  to  types 
of  steels  that  would  have  given  remarkaljh'  good  results  if 
the  cobalt  had  lieen  omitted.  I  have  never  seen  anything  to 
indicate  that  it  could  be  used  as  a  sulistitute  for  any  of  the 
other  elements  regularly  present,  and  its  use  is  not  now  as 
extensive  as  it  was  a  few  years  ago.  .\s  an  element  of  in- 
creased cost  it  has  not  shown  sufhcient  improvement  in  the 
long  run  to  warrant  its  general  use.  So  far  as  our  observa- 
tions are  concerned  it  seems  to  lead  to  some  uncertainty  in 
the  manufacture  and  treatment  of  the  steel,  and  steels  contain- 
ing it  seem  to  be  more  difficult  to  re-forge  or  re-dress  than 
steels  in  which  it  is  absent.  These  comments  are  made  not- 
withstanding the  fact  that  one  of  the  most  carefully  conducted 
competitive  tests  on  high  speed  steel  ever  made  in  an  in- 
dustrial plant  was  won  l)y  a  steel  containing  coljalt.  and  it 
might  Ije  added  that  there  is  every  probability  that  the  same 
steel  without  the  introduction  of  colialt  would  have  been 
equallv  as  successful. 

The  use  of  uranium  has  been  advocated  during  the  past 
few  years,  but  it  seems  to  be  very  difficult  to  handle  owing  to 
the  ease  with  which  it  is  oxidized,  and  so  far  as  our  experi- 
ence goes  we  have  been  unable  to  see  that  it  confers  any 
specific  l:)enefit.  Such  steel  as  we  have  examined  has  been 
more  apt  to  show  seams  and  surface  defects  than  steel  in 
which  it  is  absent,  and  the  microstructure  of  the  steel  itself 
usually  indicates  the  presence  of  considerable  amounts  of 
material  that  are  suspected  of  being  oxides  of  uranium.  It 
should  be  noted  that  when  oxide  of  uranium  is  formed  in 
melting  it  has  small  diance  of  being  eliminated  in  the  slag 
owing  to  its  great  weight.  It  may  be  that  with  more  experi- 
ence means  will  be  found  of  introducing  this  material  into  the 
bath  without  such  great  loss  of  expensive  metal  and  without 


the  formation  of  these  impurities  in  tlie  steel  which  cannot 
Imt  prove  detrimental. 

Other  elements  have  been  tried,  including  cerium  and 
zirconium.  Imt  no  conclusions  are  available  as  yet. 

The  term  "Modern"  High  Speed  Steel  therefore  may  be 
considered  as  referring  to  the  product  since  the  introduction 
of  vanadium,  as  no  generally  accepted  improvement  has  been 
made  in  high  speed  steel  since  that  time.  Improvements  have 
resulted  in  the  general  qualit)'  of  the  material  availalile.  due 
to  greater  skill  in  manufacture,  and  to  the  availability  of 
superior  raw  materials  in  the  form  of  metals  and  ferro-alloys 
than  were  olitainable  in  the  early  days  of  the  industry.  It  is 
still  a  constant  source  of  surprise  to  see  tests  conducted  in 
which  a  steel  that  ma}'  appear  of  inferior  analysis  proves 
successful,  whereas  some  other  type  of  analysis,  judged  from 
this  viewpoint  only,  would  naturally  be  expected  to  prove  the 
better  steel.  In  a  very  elalrarate  series  of  tests,  including  over 
50  analyses,  it  was  noted  that  in  those  steels  included  in  the 
first  group  as  to  merit  the  compositions  vary  from  12.70  to 
18.59  per  cent  of  tungsten,  from  1.70  to  5.58  per  cent  of 
chromium,  from  0.40  to  1.73  per  cent  of  vanadium,  and  from 
0.52  to  0.81  per  cent  of  carbon.  The  steels  rated  as  second 
and  third  class  in  general  covered  almost  identical  ranges.  It 
therefore  seems  that  steel  making  rather  than  chemical 
analysis  is  the  first  consideration,  and  so  far  we  are  not  able 
to  define  or  to  specify  all  the  elements  which  enter  in,  from 
the  melting  to  the  finishing  of  a  bar,  to  produce  first-class 
material  in  a  very  wide  range  of  analyses,  and  no  physical  or 
chemical  test  has  as  \et  been  developed  which  helps  very 
much  in  determining  the  matter  of  quality. 


RECLAIMING  AIR  BRAKE  HOSE 

BY  E.  A.  M. 

A  method  of  reclaiming  air  brake  hose  which  is  efficient 
and  economical  is  illustrated  in  the  drawings.  Hose  which 
has  been  cut,   chafed,   burst  or  otherwise  damaged   but  in 


Special  Nipple  for  Splicing   Hose 


good  condition  for  at  least  one-half  its  length  can  be  re- 
claimed by  splicing  the  undamaged  portions  as  shown  in 
the  drawing.     Two  pieces  of  hose  cut  to  the  proper  length 


I  Matimurn  2!p 

U M„7„„.„-j/'- 

SpHced    Hose  with  Fittings  Applied 


are  clamped  to  a  nipple  and  the  fittings  applied  at  the  ends 
of  the  spliced  ho.se  in  the  usual  manner. 

The  reclaimed  hose  may  be  applied  to  the  front  end  of 
road  engines,  both  ends  of  yard  engines,  caboose,  camp  and 
maintenance  of  way  cars. 
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AIR  JACK  FOR  LIFTING  WHEELS 

BY  C.  W.  SCHANE 

The  air  jack  shown  in  the  drawing  provides  a  convenient 
means  of  transferring  driving  wheels  about  the  shop.  The 
jack  consists  of  a  standard  10-in.  by  14-in.  air  cylinder  with 
a  special  head  applied  at  the  bottom  so  that  an  air  pipe  can 
be  connected  to  the  jack.  The  top  is  machined  off  and  a 
guide  bolted  on.  The  standard  is  of  five-inch  steel  pipe 
with  a  holder  so  designed  that  the  pipe  and  cylinder  plunger 
or  piston  rod  are  always  in  line  and  act  as  a  pivot.  Small 
wheels,  similar  to  those  used  on  hand  trucks,  are  applied  to 


eyes  and  completes  the  hanger  as  shown  in  Fig.  6.  Fig.  5 
shows  the  method  of  withdrawing  the  pin  K  from  the  eyes  by 
the  use  of  a  lever  and  clevis. 


K-7-H 


tj-^ 


■    ^-s-^ 


Air  Brakejf  i  [JD 

cy,;,rfer((c)!g)0)l 


^-'lUI    UJI KB 

A    Portable   Jack   for  Transferring    Driving   V/heels 

one  side  of  the  jack  and  a  socket  is  provided  for  a  removable 
handle  by  means  of  which  the  jack  may  be  moved  from  place 
to  place. 

To  transfer  a  pair  of  wheels  from  one  track  to  another 
the 'jack  is  placed  underneath  the  axle  with  the  holder  at 
the  center  and  air  from  the  shop  line  admitted  into  the  cyl- 
inder at  the  bottom.  This  raises  the  plunger,  thus  lifting  the 
wheels  clear  of  the  rails.  They  are  then  turned  in  the  de- 
sired direction  on  the  pivoted  holder,  the  air  pressure  in  the 
cylinder  relieved,  the  wheels  lowered  to  the  floor,  and  the  jack 
removed.  The  wheels  may  then  be  rolled  to  another  track, 
the  handle  inserted  in  the  socket  and  the  jack  moved  in  posi- 
tion to  again  raise  and  turn  the  wheels  as  may  be  desired. 


BENDING  STIRRUP   BRAKE  HANGERS 
IN  A   BULLDOZER 

BY  B.  S.  LYON 
Blacksmith  Foreman.  C.  B.  &  O.,  Galesburg,  III. 

An  attachment  to  a  bulldozer  for  bending  two  eyes  simul- 
taneously has  given  very  satisfactory  results. 

A  piece  A  of  1-in.  round  stock  of  the  required  length  is 
heated  and  placed  in  the  position  shown,  Fig.  1,  where  B, 
advancing,  binds  .4  between  C  and  D.  As  B  continues  to 
advance,  the  piece  comes  in  contact  with  E,  the  movement  of 
which  compresses  the  spring  and  by  the  movement  of  two 
bell  cranks  operating  F  and  G  bends  A  as  shown  in  Fig.  2. 
This  completes  the  first  operation. 

The  partly  formed  brake  hanger  is  now  reheated  and  in- 
serted in  a  form  for  bending  the  eyes,  as  shown  in  Fig.  3. 
The  two  plungers,  H  and  /,  advance  simultaneously,  H 
pushing  /  and  U  forward,  bending  A  as  shown  by  dotted 
lines  in  Fig.  4.  /  then  engages  A  and  bends  it  around  the 
pin  A'  with  a  lateral  motion  imparted  by  /...     This  forms  the 


The  Attachment    In   Place  on  the   Bulldozer 

The  two  pieces  L  and  M  are  removable  so  that  other  parts 
may  be  bent  by  substituting  forms  of  the  desired  shape  in 
place  of  those  shown  in  the  drawing. 


ESSENTIAL  FACTORS  IN  PROMOTING 
SHOP  OUTPUT 

BY  GEORGE  W.  ARMSTRONG 

The  past  eight  months  have  witnessed  a  radical  change 
in  the  operation  of  many  large  railroad  shops  through  the 
elimination  of  piece  work.  However  drastic  the  transition 
mav  seem  to  many,  it  should  not  present  an  insumiountable 
barrier  to  retaining  a  high  degree  of  shop  efficiency  and  in 
some  instances  of  improving  the  quality  of  the  output.  The 
essential  factors  for  the  most  successful  shop  operation,  as 
stated  bv  the  writer  in  a  previous  article,*  are  not  inherently 
different  for  the  da}--work  system  than  for  the  piece-work 
s\stem.  The  stressing  of  latent  or  neglected  factors  is,  how- 
ever, required  adequately  to  meet  the  changed  conditions.  A 
brief  exposition  of  some  of  these  essential  factors  was  em- 
bodied in  the  recommendations  of  a  committee  which  recently 
investigated  shop  record  and  management  conditions  in  the 
Eastern  Region. j 

First  and  foremost,  the  results  attained  are  dependent 
upon  the  supervision,  the  existing  degree  of  co-operation, 
attentive  interest  and  responsiveness;  in  other  words,  an 
effective  organization.  Without  co-operation  and  harmoni- 
ous efforts  of  supervision  and  working  force,  the  efforts  of 
the  best  organization  conceivable  are  nullified. 

By  sheer  force  and  driving  work  may  be  put  through  a 
shop,  but  unless  good  feeling  exists  between  the  helper, 
mechanic,  foreman,  and  shop  superintendent  the  maximum 
output  can  never  be  attained.  Harmony  is  the  oil  that  over- 
comes friction — and  yet  harmony  must  not  be  secured  at  the 
expense  of  discipline,  or  abandoning  the  shop  to  the  men  in 
order  to  avoid  possible  labor  complications.  Firmness 
tempered  with  justice  must  be  the  prevailing  sentiment. 

The  one  question  of  justice  has  been  the  rock  upon  which 
many  an  organization  has  split.  What  is  your  idea  of  jus- 
tice? What  is  the  workman's  idea  of  justice?  How  close 
does  vours  coincide  with  his?  Do  you  make  any  effort  to 
conform  vour  ideas  of  management,  discipline,  etc..  to  the 
workman's  views?  Too  often  the  actuating  motive  of  or- 
ganized labor  effort  has  been  the  rankling  idea  that  the 
workman  was  not  receiving  justice.  Why  not  oljviate  pos- 
sibility of  distrust  and  implications  of  injustice  by  according 
labor  a  reasonable  voice  in  local  management? 

Industry  embodies  two  factors,  capital  and  labor.    Capital 

".'iee  the  Raihaav  M echciiical  Engineer  tor  June.   1511S.   page  341. 
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has  its  representation  in  tlie  business  in  expression  throu?li 
its  directorate,  staff  officers  and  local  super\'ision.  Labor 
is  restricted  to  its  voice  in  collective  bargaining. 

Is  it  too  much  to  accord  labor  a  limited  voice  in  the  con- 
sideration of  local  management?  Why  not  organize  a  work- 
men's shop  committee  as  a  portion  of  the  shop  superintend- 
ent's cabinet?  The  shop  committee  keeps  the  local  super- 
visor)' head  apprised  of  individual  or  collective  grievances. 
But  a  shop  committee  dominated  by  the  head  of  the  shop 
is  no  good  either  to  the  working  personnel  or  the  employer. 
The  manifestation  of  a  sincere  desire  to  insure  justice,  it  is 
not  unreasonable  to  suppose,  may  meet  with  a  like  response. 

Unquestionably,  for  effective  results,  most  shops  have  ex- 
hibited a  dearth  of  supervision.  The  Eastern  Regional 
committee's  recommendation  of  one  supervisor  to  30  men  is 
a  maximum  limit,  especially  for  erecting  or  boiler  shop  work. 

A  shop  scheduling  .system  is  absolutely  necessar)'  to  secure 
expedited  and  co-ordinated  movement  of  parts  requiring 
replacement  or  repairs  and  prompt  overhauling  of  equip- 
ment. Aside  from  its  wholesome  effect  in  this  respect,  it 
is  an  e.xcellent  indicator  of  the  essential  degree  of  co-operation 
existing  in  the  organization  and  will  do  much  to  bring  the 
laggard  into  line.  Scheduling  and  routing  material  relieves 
the  individual  foreman  of  chasing  material,  thus  affording 
greater  opportunity  for  effective  supervision  of  work. 

The  Eastern  Regional  committee  report  says: 

"Experience  shows  that  any  system  of  despatching  or 
scheduling  of  work  through  the  shop  must  be  predicated 
upon  (1)  a  predetermined  route;  (2)  a  predetermined  time." 

The  predetermined  route  or  path  over  which  the  locomotive 
parts  must  travel  is  a  fixed  element  depending  upon  the 
relation  of  various  shop  departments,  sources  of  raw  ma- 
terial storage,  and  location  of  machine  tools  within  depart- 
ment bounds.  While  fixed,  many  improvements  are  not 
necessarily  precluded.  As  far  as  possible  changes  should  be 
made  which  will  insure  (1)  straight  line  movement,  and  (2) 
balanced  material  trucking.  Inasmuch  as  fixed  routes  which 
do  not  embody  these  requirements  can  exert  a  very  retarding 
effect  on  scheduling,  every  effort  should  be  made  to  study  the 
routing  thoroughly  and  effect  all  possible  improvements 
before  finally  establishing  a  scheduling  system. 

Scheduling  of  necessity  implies  a  despatching  or  sclieduling 
supervisor.  It  requires  a  knowledge  as  to  repair  demands 
and  a  time  limit.  Knowledge  of  repair  demands  to  be  effec- 
tive of  the  greatest  good  should  not  be  confined  to  inspection 
upon  arrival  at  the  shop  but  supplemented  by  thorough  ad- 
vance information  as  to  repairs  required.  Especially  im- 
portant is  the  knowledge  as  to  whether  new  cylinders,  wheel 
renters,  driving  boxes,  fire  bo.xes,  extensive  boiler  repairs  or 
hea\7  machine  details  are  required.  Properly  used  this 
information  will  enable  the  shop  to  prepare  a  greater  portion 
of  this  material,  or  at  least  insure  its  availability  in  stuck, 
so  that  when  the  engine  is  finally  received  it  will  involve 
removing  defective  portions  and  replacing  these  with  new 
parts,  while  repairs  are  being  made  to  minor  details  of  con- 
struction, thus  involving  a  minimum  of  idle  time  for  repairs. 

A  predetermined  ti.me  limit,  to  be  a  stimulus  for  bettered 

•  shop   operation   should   be   an   attainable   one,   but   yet  one 

not   reached  without  diligent  effort.     Nothing  will  be  more 

detrimental  to  the  successful  use  of  a  scheduling  system  than 

a  repeated  failure  to  meet  the  schedule. 

In  estaljlishing  suitable  forms  for  a  scheduling  system 
too  much  detail  is  to  be  avoided,  but  essential  information 
should  not  be  sacrificed  to  secure  brevity  or  conciseness. 
While  it  may  be  true  that  forms  or  reports  never  effect  re- 
sults, it  is  also  true  that  the  absence  of  proper  reports  per- 
mits the  formation  of  many  unguarded  loop-holes  and  delays 
occur  which  are  difficult  of  discovery.  Forms  convey  stand- 
ards, standards  measure  results  and  failures  to  secure  results 
indicate    points    for    investigation.      How    long    would    the 


Ijusiness  man  dodge  the  sheriff  if  he  did  not  keep  a  set  of 
books?  His  books  consolidate  and  provide  control  of  the 
details  of  his  business  and  the  results  lie  in  the  details. 

Scheduling  requires  inspection  as  the  preliminary  basis. 
Why  not,  then,  enlarge  the  scope  of  inspection?  A  chief 
inspector  reporting  to  the  shop  superintendent,  with  one  or 
more  assistants  as  may  be  necessary,  can  become  one  of 
the  most  powerful  factors  possible  in  insuring  of  quality 
workmanship.  Such  an  inspection  force  can  become  thor- 
oughly familiar  with  the  standard  maintenance  practices, 
improvements  ordered,  etc.,  being  charged  solely  with  in- 
spection duties.  The  subordinate  supervision  is  thus  relieved 
of  these  matters,  leaving  them  free  to  devote  themselves  to 
departmental  output,  executive  direction  and  discipline. 

L'nusual  removals  of  material  in  stripping  an  engine  should 
rc<|uire  the  authorization  of  the  inspection  force  and  the 
decision  as  to  repair  or  renewal  of  parts  should  be  delegated 
to  it.  Miscellaneous  small  material  could  be  inspected  near 
the  lye  vat  before  delivery  to  respective  departments  for 
repair.  If  possible,  material  needed  for  replacement  or  re- 
pairs should  be  delivered  with  the  dismantled  material  to 
the  department  overhauling  it. 

Material  handling  offers  one  of  the  greatest  opportunities 
for  improvement.  Common  labor  is  scarce,  expensive  and 
in  the  main  always  more  or  less  inefficient.  Mechanical 
facilities  should  be  employed  to  the  fullest  extent.  While 
in  a  good  many  shops  overhead  cranes  assist  in  handling 
material  from  machine  to  machine  or  department  to  de- 
partment, still  considerable  hand  trucking  is  necessary.  A 
reduction  could  be  effected  not  only  in  cost  of  handling,  but 
in  size  of  force  required  by  providing  floors  and  walks  smooth 
enough  to  operate  electric  trucks,  preferably  those  embodying 
an  elevating  feature  so  that  work  is  delivered  to  machine 
on  a  portable  platform,  removed  from  it  to  the  machine, 
replaced  by  the  machine  operator  and  requiring  simply  to 
be  lifted  by  the  motor  truck  and  readily  transported  to  any 
point  in  the  shop. 

Why  not  employ  an  automobile  truck  with  wide-rimmed 
wheels,  for  intershop  material  handling,  providing  wide 
doors  in  shops  and  roundhouses  through  which  this  truck 
could  be  run  with  its  load  of  material  and  unloaded  directly 
in  the  shop?  This  would  eliminate  much  secondary  handling, 

Anotlier  feature  of  the  material  question  which  should  be 
investigated  is  the  possibility  of  securing  material  from  the 
.storehouse  for  use  at  various  points  in  the  shop  without  the 
necessity  of  men  leaving  their  work  to  go  to  the  storehouse. 
This  can  be  secured  by  reasonable  anticipation  of  wants  and 
the  installation  of  a  messenger  system  which  can  be  developed 
in  connection  with  motor  truck  operation. 

Orders  for  material  may  be  left  at  different  points  in  the 
shop,  collected  hourly  and  material  delivered  by  motor  des- 
patch to  the  place  required.  This  would  eliminate  a  large 
loss  in  connection  with  the  average  shop  operation  in  waste 
through  loafing  to  and  from  shop  and  storehouse. 

Miscellaneous  small  materials  as  bolts,  nuts,  washers,  cot- 
ters, etc.,  could  be  placed  in  one  or  more  accessible  points 
in  the  shop  and  charged  out  in  bulk  through  shop  expense 
when  delivered  by  the  storehouse.  This  would  reduce  often 
needless  delay  and  it  is  believed  would  be  productive  of 
ultimate  economy  in  the  use  of  materials. 

An  intercommunicating  telephone,  with  a  call  system, 
[daced  through  the  shop  so  as  to  provide  a  phone  every  100 
or  150  feet  would  prove  a  large  time  saver  and  be  produc- 
tive of  a  great  intangible  economy.  It  could  be  effectively 
employed  in  conjunction  with  a  material  messenger  delivery. 
Material  could  be  ordered  by  the  inspector  or  foreman, 
charged  out  by  the  storehouse  office  on  a  material  blotter 
and  delivered  by  the  messenger.  This  would  eliminate  the 
written  order  and  place  the  responsibility  with  the  Stores 
Department  for  charging  out  material  as  well  as  delivery. 


New   Devices 
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AN  OPEN  TYPE  LOCOMOTIVE  FEED- 
WATER  HEATER 

The  Worthington  Pump  &  Machinery  Corporation,  New 
York,  has  developed  and  has  in  service  on  several  Mikado 
type  locomotives  a  combined  feed  pump  and  feedwater  heater, 
which  follows  closely  their  marine  practice.  This  heater  is 
of  the  open  type,  which  is  now  generally  used  in  stationary 
power  plants  and  is  capable  of  handling  6,000  lb.  of  feed- 
water  per  hour.  The  full  pressure  of  the  exhaust  steam  is 
maintained  in  the  heater,  so  that  feedwater  temperatures 
above  212  deg.  F.  are  obtained  when  there  is  sufficient 
exhaust  steam  pressure  available.     It  is  designed  for  con- 


Pump  and    Heater   Applied   to    Mikado    Locomotive 

venient  attachment  to  the  side  of  the  locomotive  boiler  in  a 
manner  similar  to  that  used  for  the  attachment  of  air  com- 
pressors. 

The  pump  is  of  the  vertical  type  with  the  steam  cylinder 
at  the  top.  It  has  two  water  cylinders,  the  u|iper  or  cold 
water  cylinder  taking  cold  water  from  the  tender  and  de- 
livering it  to  the  heater,  and  tlie  lower  or  hot  water  cylindei 
taking  the  heated  water  from  the  heater  and  delivering  it  to 
the  boiler.  The  cold  pump  cylinder  has  a  6  5/^-in.  bore  and 
the  hot  pump  cylinder  a  6  11/16-in.  Ijore.  Each  of  the  pis- 
tons has  four  packing  rings  composed  of  Js-m-  square  (rock 
hard)  piston  packing.  The  drawing  shows  the  pump  valve 
assembl)-  for  both  pump  cylinders.  The  pump  valves  consist 
of  three  sheets  of  thin  bronze,  assembled  with  the  smaller 
sheet  on  top  and  the  largest  on  the  valve  seat.  The  valve 
seats,  bolts,  guards  and  springs  are  assemljled  before  being 
placed  in  the  pump.  The  suction  valve  seats  are  assembled 
with  the  long  valve  liolt  projecting  through  the  bottom  of  the 
pump  chamber  when  the  valves  are  in  position.  These  valve 
seats  make  their  joint  on  the  pump  chamber  casting  on  the 


flat  and  not  on  the  taper.  The  suction  valves  are  held  to 
their  seat  by  the  cap  nuts  on  the  lower  end  of  the  valve  bolt, 
which  are  drawn  up  tight  against  two  thin  copper  gaskets. 
The  discharge  valve  seats  are  larger  than  the  suction  vaive 
seats  and  also  make  their  joint  on  the  flat. 

The  heater  is  a  cast  iron  box  attached  to  the  side  of  the 
pump  by  suitable  pipe  connections.  The  cold  water,  taken 
from  the  tender  by  the  upper  water  cylinder,  is  delivered 
through  a  port  in  the  side  of  the  heater  at  the  top,  where  it 
is  sprayed  into  the  upper  part  of  the  heater.  Exhaust  steam 
from  the  exhaust  ports  of  the  locomotive  is  led  into  this  part 
of  the  heater  through  a  six-inch  opening  in  one  side  near 
the  top.  The  cold  water  sprayed  into  this  space  condenses  as 
mucli  of  this  exhaust  steam  as  is  required  to  heat  the  water, 
and  mixed  with  the  condensate,  drops  to  the  bottom  of  the 
lieater,  where  it  is  taken  by  the  lower  cylinder  of  the  pump 
and  delivered  to  the  boiler.  A  J^-in.  air  vent  is  provided 
to  prevent  the  accumulation  in  the  heater  of  the  air  carried 
into  it  by  the  cold  water  and  by  the  exhaust  steam.  A  pipe 
from  this  air  vent  is  led  to  a  point  where  the  air  can  con- 
veniently be  discharged  between  the  rails. 

The  varying  amount  of  exhaust  steam  condensed  in  heat- 
ing the  water  necessitates  some  means  of  regulating  the  water 


°ump  Valve  Assemb/y. 

JR.. 


Sprviy 


Pu^mp_     Ct/lmder 


Section   of  the    Heater   and    Pump   Vaive   Assembly 

level  in  the  heater,  and  this  is  accomplished  by  proportioning 
the  pistons  of  the  two  pump  cylinders  so  that  there  will  be 
a  tendency  for  a  slight  excess  of  water  to  accumulate  in  the 
heater.  This  excess  of  water  will  return  to  the  upper  pump 
cylinder  where  it  mixes  with  the  cold  water  from  the  tender 
passing  through  that  cylinder,  and  is  again  delivered  to  the 
heater.  The  water  level  in  the  heater  is  regulated  by  a  bucket 
which  is  free  to  move  vertically  on  the  central  stem,  and  hav- 
ing holes  in  its  top  tlirough  wliich  it  is  flooded  when  there  is 
too  much  water  in  the  heater,  causing  it  to  sink.  In  sinking  it 
uncovers  holes  in  the  central  stem  on  which  it  slides,  permit- 
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ling  this  excess  of  water  to  puss  through  a  ]iort  to  one  of  the 
suction  valves  of  the  cold  water  pump  cylinder,  from  which 
it  is  returned  to  the  heater  with  the  water  that  is  being 
taken  from  the  tender.  When  the  water  level  in  the  heater 
falls  the  bucket  is  partly  emptied  and  rises,  thus  covering 
these  holes  and  causing  tlie  cold  pump  cyl.nder  to  take  all 
its  water  from  the  tender.  The  height  of  water  in  the  boiler 
is  regulated  by  the  feed  pump  throttle,  which  consists  of  a 
1^-in.  globe  valve  located  in  the  cab.  The  valve  connec- 
tions between  the  heater  and  the  locomotive  are  shown  in 
the  illustrations. 

Exhaust  steam  is  taken  from  the  locomotive  cylinders 
through  holes  cut  in  the  back  of  the  cylinder  saddle  casting 
and  led  through  an  angle  stop  check  valve,  thence  through  an 
oil  separator  having  a  continuous  drip  for  the  oil  and  water, 
and  from  this  through  the  curved  pipe  to  the  top  of  the 
heater.  The  pump  is  driven  by  steam  supplied  tlirough  a 
which  has  a  throttle  valve  conveniently  located  in  the 


pipe 


M.  C.  B.   STANDARD  HOSE  COUPLING 
AND  PACKING  RING  GAGES 

The  illustrations  Ijelow  show  two  gages  adopted  by  the 
Mechanical  Section  of  tlie  American  Railroad  Association  as 
recommended  practice  and  now  manufactured  by  the  West- 
inghouse  Air  Brake  Company,  Wilmerding.  Pa.  The  pur- 
pose of  the  ho.se  coupling  gage  is  to  establish  the  amount  of 
variation  permissible  in  the  guard  arms  of  air  brake  hose 
couplings,  which  have  become  distorted  or  bent  out  of  their 
normal  position;  and  to  determine  whether  the  couplings  are 
satisfactory  for  further  use  and  interchange.     The  gages  are 


Gage  for  Testing    Hose  Couplings 

intended  for  testing  used  couplings.  Two  gages  are  required 
for  a  set  and,  in  practice,  a  coupling  should  enter  gage  No.  1 
but  sliould  not  enter  gage  No.  2.  Couplings  should  be  con- 
demned when  the  guard  arm  is  bent  inward  or  outward  from 
normal  position;  when  bent  inward  the  coupling  will  not 
enter  gage  No.  1  and  when  bent  outward  it  will  enter  gage 
No.   2.     The  coujiling  may  be  used  again   by  restoring  the 


Tile    Feed    Pump    and    Heater 

cab  SO  that  the  pump  can  be  operated  at  such  speeds  as  con- 
ditions may  require.  The  e.xhaust  steam  from  the  pump  i,- 
led  into  the'  stop  check  valve,  passes  through  the  oil  separator 
and  thence  to  the  heater  with  the  exhaust  steam  from  the 
locomotive.  The  pipe  which  conducts  the  cold  water  from 
the  tender  is  shown  passing  behind  the  air  compressor  and 
entering  the  side  of  the  upjier  or  cold  water  pump  cylinder. 
The  heated  feedwater  leaves  the  lower  or  hot  water  pump 
cylinder  bv  an  opening  in  the  rear  and  passes  through  a  feed 
line  to  the  boiler  check  valve. 

So  far  as  practicable  the  feed  pump  should  be  run  con- 
tinuously while  the  locomotive  is  in  operation  with  the  throt- 
tle open,  but  as  the  heater  cannot  recover  any  heat  when 
there  is  no  exhaust  steam  coming  to  it  from  the  locomotive 
cylinders  the  injectors  should  be  used  when  the  locomotive 
throttle  is  not  open. 


Hose  Coupling    Packing    Ring    Gage 

guard  ami  to  its  normal  position.  The  Westinghouse  Air 
Brake  Company  furnishes  gages  of  the  form  shown  for  the 
standard  FP-4  and  FP-5  couplings. 

Variations  in  the  dimensions  of  hose  coupling  packing 
rings  are  a  ])rolific  source  of  air  brake  leakage.  In  order  to 
overcome  this  condition  the  Master  Car  Builders'  Association 
has  adojjted  as  recommended  practice  a  limit  gage  shown  on 
sheet  C^l   of  the   1917   Proceedings.     This  gage  provides  a 
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means  for  properly  checking  the  maximum  and  minimum 
variations  permissible  in  the  dimensions  of  hose  coupling 
packing  rings,  and  further  establishes  a  recognized  standard 
for  this  item  over  the  physical  test  specification.  Opening  .1 
is  for  gaging  the  maximum  and  minimum  external  diameter 
of  the  packing  ring  t^ange.  Opening  B  is  for  gaging  the 
maximum  and  minimum  external  diameter  of  the  projecting 
wall  or  face  portion  of  the  ring.  Slots  C,  D  and  E  are  for 
gaging  the  height  of  the  ring  and  the  contour  of  the  flange. 
Slots  F  and  G  are  for  gaging  the  maximum  and  minimum 
thickness  of  the  projecting  wall  or  face  portion  of  the  ring. 
Rings  must  enter  all  sections  of  the  gage  marked.  Max,  and 
must  not  enter  any  section  of  the  gage  marked  .1//);. 

A  96-IN.  ENGINE  LATHE 

■•  One  of-  the  largest  lathes  in  the  world,  a  96-in.  swing, 
triple  geared  Fifield  engine  lathe,  has  been  produced  b}- 
the  Wright  Works,  Chicago.  The  machine  is  cone  driven 
with  the  cone  mounted  on  a  back-shaft,  this  being  necessar\- 
to  obtain  sufficient  power  to  take  the  heavy  cuts  which  would 
be  required  of  a  machine  of  this  size.  An  eight-inch  belt 
from  a  countershaft  running  at  200  r.p.ni.  transmits  40  hp. 
to  the  spindle  of  the  lathe.  The  spindle  is  made  of  cast 
iron,  on  thf  theory  that  cast  iron  is  less  elastic  than  steel, 
and  therefore  will  not  spring  when  making  heavy  cuts,  and 
for  this  reason  reduces  chattering.  To  compensate  for  the 
strength  of  a  steel  spindle  the  cast  iron  spindle  is  of  generous 
proportions,  the  front  bearing  being  16  in.  in  diameter  by 
24  in.  long,  and  the  rear  bearing  14  in.  in  diameter  by  20 
in.  long. 

The  lathe  is  triple  back  geared  and  all  changes  in  speed 
are  obtained  by  moving  the  handwheel  which  is  convenient!)' 
placed  in  front  of  the  cone  jiulley  within  easy  reach  of  the 


7t)  r.p.m.  Twelve  speeds  are  obtainable  through  the  four- 
step  cone  pulley  and  triple  gearing  with  a  ratio  of  1.52 
between  each  speed. 

All  of  the  gearing  in  the  headstock,  as  well  as  throughout 
the  machine,  is  made  of  steel  and  the  pitch  and  width  of 
face  of  the  gears  increase  in  proportion  to  the  load  which 


Front   View   Showing    thie   Massive    Face    Plate 

the  teeth  are  required  to  withstand  in  turning  the  faceplate 
at  the  slow  speeds  required  for  work  of  large  diameter.  The 
triple  gear  which  engages  the  faceplate  internal  gear  has  a 
diametral  pitch  of  one  and  a  face  width  of  six  inches. 

Every   shaft    in    the   head.stock   runs    in    phosphor   bronze 


Tile   Latiie  witii   tiie   Face   Plate   Removed 


operator.  The  handwheel  is  geared  to  a  lever  shaft  which 
materially  reduces  the  effort  required  to  shift  the  back  gears 
into  their  desired  positions.  Only  one  change  is  made 
through  sliding  gears,  the  others  being  made  by  means  of 
massive  tooth  clutches.  The  gearing  and  cone  pulley  is 
designed  so  that  all  speeds  are  in  geometrical  progression, 
the  slowest  speed  being  0.75   r.p.m.   and  the   fastest  speed 


bearings  and  is  well  lubricated  by  means  of  sight  feed  oilers 
which  are  in  view  of  the  operator  at  all  times. 

The  feeds  are  also  in  geometrical  progression  and  are 
obtained  from  a  quick  change  gear  box  which  is  integral 
with  the  headstock.  They  are  manipulated  by  the  two  levers 
shown  in  the  illustrations,  which  move  in  either  direction, 
giving  four  feeds  of  0.025,  0.050,  0.100  and  0.200   in.   for 
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each  revolution  of  the  face  plate.  More  feeds  may  be  had 
by  changing  the  regular  feed  gears  with  the  thread  cutting 
gears.  Twenty-four  different  threads  may  be  cut  by  means 
of  changing  gears.  All  of  the  gears  ar(?  guarded  by  covers 
or  guards  which  are  made  conveniently  removable  where 
necessary  while  the  gear  change  guard  is  provided  with  a 
door. 

The  carriage  bears  upon  the  ways  for  a  length  of  90  in. 


IL^^^^^^H^^^&X^           t      |l                                          ■■Ml,.           ■Ml,.     IImJ^^B 

End  Showing  the  Change  Gear 

and  is  equipped  with  two  compound  cross  slides  whicli  may 
be  fitted  with  power  angular  feed  if  desired.  The  apron  is 
fitted  with  steel  gears  and  bronzed  bushings  throughout. 

Buckling  of  the  lead  screw  is  prevented  by  means  of  sup- 
ports which  are  adjustable  and  placed  about  10  ft.  apart. 

The  tailstock  like  the  headstock  is  of  box  construction 
and  is  easilv  moved  bv  hand  bv  means  of  a  geared  device 


A  LOCOMOTIVE  PULVERIZED  FUEL 
EQUIPMENT 

A  pulverized  fuel  equipment  for  locomotives  has  l>een  de- 
veloped by  the  Fuller  Engineering  Company,  Allentown,  Pa., 
and  has  been  applied  to  a  Lehigh  \'alley  locomotive.  This 
equipment  consists  of  a  fuel  tank  on  the  tender,  the  fuel 
feeding  apparatus,  a  special  arrangement  of  combustion 
chamber,  slag  or  ash  pans  and  smoke  box.  The  device  is 
mounted  on  the  tender  deck  and  is  operated  by  a  recipro- 
cating steam  engine  and  a  steam  turbine  driven  fan. 

The  standard  brick  arch  supported  on  four  3^ -in.  arch 
tubes  is  applied  in  this  locomotive  as  in  hand  fired  practice, 
except  that  the  arch  is  run  within  two  feet  of  the  back  sheet 
and  within  about  12  in.  of  the  crown  sheet  in  the  center, 
while  the  side  bricks  are  not  carried  up  so  far. 

The  exhaust  nozzles  in  this  locomotive,  of  which  there  were 
two,  were  removed  thus  giving  a  free  exhaust  and  eliminat- 
ing all  back  pressure  in  the  cylinders  due  to  this  cause.  A 
sleeve  has  been  secured  to  the  end  of  the  open  exhaust  stand 
and  extended  several  inches  up  into  the  petticoat  pipe.  The 
petticoat  pipe  itself  has  been  lowered  18  in.  so  that  its  lower 
end  is  now  practically  on  a  line  with  the  center  line  of  the 
boiler  proper.  This  was  done  to  reduce  the  draft  in  the 
front  end,  and  thereby  in  the  firebox,  in  order  that  the  air 
and  coal  may  enter  the  firebox  at  a  velocity  low  enough  to 
permit  ihe  coal  to  be  completely  consumed  before  being 
drawn  over  the  arch,  thus  preventing  the  accumulation  of 
slag  on  the  flue  sheet. 

The  pulverized  coal  tank  is  divided  so  that  pulverized 
anthracite  sludge  may  be  carried  in  one  side  and  bituminous 
coal  in  the  other  side.  Very  poor  grades  of  coal  can  be 
burned  in  combination  with  soft  coal  by  so  manipulating 
the  feed  screws  as  to  supply  the  proper  proportions  of  soft 
coal  and  anthracite  sludge  necessary  to  maintain  a  proper 
temperature. 

The  apparatus  for  conveying  coal  from  the  tender  to  the 
locomotive   consists   of   four   4-in.    feed   screws   working   in 


Lehigh    Valley    Locomotive    Equipped    with    Pulverized    Fuel     Burning    ApparaUib 


which  engages  the  teeth  in  the  rack  on  the  lied.  The  tail- 
stock  spindle  is  moved  by  a  bandw-heel  which  is  placed  con- 
venient to  the  carriage.  A  massive  steady  rest  is  provided 
with  each  machine. 

The  bed  is  ribbed  throughout  with  box  sections  and  is 
fitted  with  a  rack  down  a  center  rib  which  engages  a  pawl 
on  the  tailstock,  thus  removing  the  thrust  of  a  cut  from  the 
clamps  of  the  tail:  lock  direct  to  the  bed  of  the  lathe.  The 
total  weight  of  the  machine  is  150.000  lb. 


pairs  and  driven  by  a  variable  speed  inclosed  marine  type 
two-cylinder  double  acting  reciprocating  engine.  The  fan 
for  blowing  the  coal  into  the  locomotive  firebox  is  driven  by 
a  steam  turbine.  The  turbine  fan  supplies  approximately 
15  to  20  per  cent  of  the  air  required  for  combustion,  the  rest 
being  drawn  in  by  the  action  of  the  exhaust  through  the 
openings  in  the  firebox  and  in  the  burner  proper. 

The  four  feeders  operating  in  pairs  prevent  the  fuel  from 
arching  over  and   feeding  unevenlv  due  to  the  tendencv  of 
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the  coal  to  Ijccome  tightly  packed  in  the  tender  Ijy  the  con- 
stant vibration  while  the  engine  is  running. 

The  reciprocating  engine,  which  drives  the  feeders  by 
means  of  a  steel  pinion  and  gears,  is  controlled  by  a  wide 
range  variable  speed  governor  connected  to  the  crank  shaft 
by  a  Morse  chain  drive.     A  flexible  shaft,  controlling  this 


The  Apparatus   as    Installed   on   the  Tender 

governor,  enables  the  lireraan  to  obtain  a  variation  of  346 
per  cent  in  the  speed  of  the  reciprocating  engine,  and  thereby 
of  the  coal  which  is  fed  to  the  locomotive,  without  leaving 
his  seat  in  the  cab. 

As  it  is  carried  forward  from  the  tank  the  coal  is  pushed 


tlie  Ijumer,  ulierc  it  is  further  diffused  and  more  air  added 
to  it. 

The  turbine  fan  is  driven  at  constant  speed  while  in  opera- 
tion, the  determining  factor  being  that  the  pressure  through 
the  hose  and  in  the  burner  shall  distribute  the  flame  evenly 
beneath  the  arch  without  causing  it  to  impinge  on  the  flash 
wall  and  thereby  cause  undue  deterioration  of  the  fire  brick. 

With  the  governor  control  and  the  two  clutches  a  variation 
in  coal  feed  of  about  800  per  cent  between  the  minimum  and 
maximum  is  obtainable  with  this  apparatus,  and  the  mini- 
mum can  be  reduced  still  further  by  throttling  the  steam  in 
addition  to  the  action  of  governor  control. 

Should  either  pair  of  the  feeders  become  inoperative 
through  some  foreign  matter  being  caught  in  them,  the  gov- 
ernor can  be  thrown  out  of  operation  and  a  single  pair  of 
screws  can  be  driven  at  double  the  speed  and  thus  supply 
sufficient  fuel  to  operate  the  locomotive  without  failure.  This 
wide  range  of  speed  is  permissible  as  the  ordinary  maximum 
speed  at  which  the  reciprocating  engine  is  run  is  less  than 
half  the  speed  of  which  it  is  capable,  and  this  variation  is 
also  obtainable  with  the  turbine  fan  without  exceeding  its 
rated  capacity. 

The  maximum  direct  draft  air  pressure  carried  on  the 
Fuller  equipment  is  approximately  three  inches  to  four  inches 
in  the  manifold  beneath  the  fan  or  about  \-;4  oz,  to  2  oz,, 
and  this  pressure  is  immediately  reduced  in  the  burner,  A 
feature  of  the  burner  is  that  the  flame  spreads  out  and  evenly 
tills  the  firebox  beneath  the  arch  no  matter  whether  one  pair 
or  two  pairs  of  feeders  are  in  operation.  The  two  pairs  of 
feeders  are  thrown  in  or  out  as  desired  by  the  clutch  shifters 
shown  in  the  illustration  and  at  the  same  time  that  either 
one  of  these  is  thrown  out  the  air  supply  is  also  cut  off 
from  this  side,  thus  preventing  excess  air  from  entering  the 
I  'urner, 

A  notable  feature  is  that  practically  all  of  the  air  which 
inters  the  firebox,  either  through  the  burner  or  othervvise, 
is  under  the  control  of  the  fireman  at  all  times,  thus  eliminat- 
ing an  excess  of  air  and  enabling  the  locomotive  to  be 
worked  at  maximum  capacity  without  drawing  in  any  more 
air  than  is  necessary  for  complete  combustion.  At  the  same 
time  this  permits  the  velocity  of  the  air  entering  the  firebox 
through  the  different  openings  to  be  kept  at  a  minimum. 
This  is  a  desirable  feature  as  it  is  chiefly  the  high  velocity, 
accompanied  by  the  abrasive  action  of  the  pulverized  coal 
flame,   and  the  high  temperatures  attendant  thereto,  which 


Sectional  View  Showing  the  Application  of  the  Pulverized    Fuel   Equipment 


over  two  small  shelves  in  the  enlarged  end  of  the  feeding 
casing,  where  it  is  spilled  off  in  two  cascades,  which  are  in 
turn  caught  between  three  currents  of  air  from  the  turbine 
fan  mounted  directly  above.  This  arrangement  causes  the 
coal  to  thoroughly  mix  with  the  air  before  it   is  blown  to 


causes  a  rapid  deterioration  of  the  brick  arch  and  the  refrac- 
tories in  the  firebox,  while  if  these  are  properly  controlled  the 
life  of  the  fire  brick  will  be  greatly  prolonged. 

To  aid   in  preventing  and  controlling  excessive  and  de- 
structive temperatures  a  pyrometer  is  supplied  with  all  pul- 
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verizcd  fuel  equipment  furnislied  by  the  Fuller  Engineering 
Company.  The  thermo-couple  of  this  unit  projects  into  the 
fircbo.\  beneath  the  brick  arch  about  midway  between  the 
front  and  back  sheets,  and  an  indicating  unit  registering 
directly  in  deg.  F.,  in  plain  view  of  the  fireman,  so  that  by 
manipulating  the  dampers  and  coal  feeding  mechanism  the 
temperature  can  be  kept  at  the  desired  point. 

.-Vs  this  is  a  double  cab  engine  with  a  Wootten  type  fire- 
box dual  control  is  provided  so  that  the  fireman  can  control 
the  apparatus  either  from  the  tender  deck  or  from  his  seat 
in  the  cab.  A  pyrometer  indicating  unit,  a  revolution  coun- 
ter showing  the  rate  of  coal  feed  and  steam  gages,  indicating 
the  pressure  on  the  turliine  fan  and  the  boiler  pressure,  arc 
located  in  the  cab. 

This  apparatus  as  installed  on  the  Lehigh  Valley  locomo- 
tive is  designed  to  feed  a  maximum  of  approximately  4,600 
lb.  to  4,800  lb.  of  coal  per  hour,  but  this  amount  can  be  varied 
within  considerable  limits  b)  simply  changing  the  sprocket 
ratio  between  the  govr-rnor  and  the  feeder  engine,  or  can 
still  further  be  varied  Ijy  changing  the  ratio  between  the  pin- 
ion and  gears  driving  the  screws.  This  is  a  highly  desirable 
feature  as  in  this  manner  the  same  standard  equipment  can 
be  used  to  feed  a  quantit>-  of  coal  as  low  as  1,000  lb.  or  as 
high  as  10,000  lb.  an  hour  if  desired,  the  only  change  neces- 
san'  on  the  locomotive  end  being  that  different  size  burners 
and  hose  be  employed  for  conducting  the  coal  and  air  from 
the  feeder  to  the  burner. 

The  entire  apparatus  is  assemljled  in  one  unit  and  can  be 
secured  to  the  pulverized  coal  tank  with  IS  bolts.  It  can  be 
removed  at  any  time  without  m  any  wa}'  disturbing  the  aline- 
ment  of  the  gears,  pinions,  feed  screws  or  any  other  part 
of  the  apparatus.  As  will  be  seen  in  the  illustrations  the 
whole  apparatus  is  above  the  deck  of  the  tender,  where  it  is 
in  plain  view  and  easily  accessible  should  any  repairs  or  ad- 
justments be  necessary,  and  this  feature  also  enables  it  to 
be  applied  to  existing  locomotives  without  cutting  into  the 
front  water  legs  of  the  tender  or  without  cutting  below  the 
tender  deck  to  install  it. 

The  apparatus  as  installed  on  the  Lehigh  Valley  locomo- 
tive is  said  to  have  made  a  very  creditaVjle  performance  in  a 
trip  from  the  shops  of  the  Fuller-Lehigh  Company  at  Fuller- 
ton,  Pa.,  to  Atlantic  City,  during  the  recent  convention  of 
the  mechanical  section  of  the  .\merican  Railroad  Association, 
and  also  on  its  return  trip  to  Fullerton. 


THE   LUMSDEN   OSCILL.\TING 
TOOL  GRINDER 

A  tool  grinding  machine  designed  to  eliminate  a  large 
amount  of  tool  forging  and  to  increase  production  is  l}eing 
placed  on  the  American  market  b\-  Alfred  Herbert,  Ltd.,  54 


Curved   Tcp    Face   Tools 

Dey  street.  Xew  York.  This  is  a  British  concern  who  de- 
veloped this  grinding  machine  during  the  recent  war  and 
are  now  introducing  it  in  American  shops.  This  machine 
is  entire;v  self  contained  and  may  be  driven  by  belt  direct 
from  the  line  shaft  or  motor. 


The  grinding  wheel  is  mounted  on  an  inverted  pendulum 
frame  resting  in  large  trunnion  bearings  in  the  base  of  the 
machine  and  oscillated  by  power.  .\  variable  eccentric  mo- 
tion controlled  by  a  single  lever  or  handwheel  regulates  the 
amount  of  oscillation.  This  eccentric  arrangement  is  coupled 
to  the  swinging  frame  by  a  connecting  rod  adjustably  con- 
nected to  the  frame  by  a  swiveling  joint.     This  adjustable 


Front    View    Lumsden    Grinder    No.    1 

connecting  rod  is  controlled  by  a  large  handwheel  on  the 
front  of  the  gear  box  and  provides  means  of  bringing  the 
grinding  wheel  into  correct  relation  to  the  tool.  The  grind- 
ing wheel  is  also  adjustable  in  the  operating  frame  the  ad- 
justment being  controlled  by  another  handwheel  on  tlie  gear 
Ijox.  This  provides  for  the  feed  of  the  grinding  wheel  to 
and   from  the   work.      Bv  means   of  these   two  handwhcels, 


Tool    Holder    and    Grinding    Wheel 

easily  reached  1)\'  tlie  operator,  the  grinding  wheel  may  be 
moved  sidewise  and  towards  or  away  from  the  work  with- 
out stopping  the  oscillating  movement. 

The  lever  controlling  the  oscillation  is  also  located  close 
to  the  operator's  hand  and  the  pedal  for  starting  and  stopping 
the  machine  is  conveniently  placed.  This  permits  the  op- 
erator to  control  the  machine  while  standing  in  the  best 
position  to  view  the  work  being  done. 

The  tool  holder  is  universally  adjustable  for  all  tools  other 
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than  those  cranked  to  a  right  angle.  A  fixture  for  holding 
the  latter  and  also  for  holding  tools  while  being  ground  on 
the  base  is  the  only  loose  part  used.  The  tool  to  be  shaped  is 
gripped  in  a  simple  chuck,  which  can  be  rotated  through  a 
complete  circle  on  its  own  a.xis.  The  barrel  which  contains 
the  chuck  is  carried  in  two  trunnion  bearings,  so  that  the 
tool  can  be  swung  through  an  arc  of  about  10  degrees  up  or 
down.  The  trunnions  have  endwise  adjustment  in  their 
bearings  for  use  when  grinding  radius  tools  in  which  the 
center  of  the  radius  does  not  coincide  with  the  center  of  the 
spindle.  The  whole  tool  holder  can  rotate  on  a  vertical  axis, 
enabling  any  side  or  the  end  of  the  tool  to  be  presented  to  the 
wheel  at  any  pre-determined  angle.  The  tool  holder  is  ad- 
justable sideways  on  both  sides  of  the  center  to  allow  the 
round  nose  of  offset  tools  to  be  brought  over  the  center  of 
the  vertical  swinging  movement. 

The  swivelling  movement  of  the  turntaljle  on  its  vertical 
a.xis  is  extremely  useful  for  grinding  radius  and  round-nosed 
tools.  To  do  this  the  tool  is  set  so  that  the  center  of  the  de- 
sired radius  is  exactly  over  the  axis  of  the  turntable;  then 
with  the  wheel  stationary  or  oscillating  but  slightly  the  turn- 
table is  rotated  back  and  forth  until  the  desired  curve  merges 
into  the  sides  and  end  of  the  tool. 

Any  shape  or  form  of  tool  can  be  ground  quickly  without 
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Rear    View    Showing    Dust    Exhauster    Fan    and    Pump 

the  use  of  a  former,  template  or  fixture  other  than  the  one 
specified,  w'ith  the  exception  of  tools  which  have  a  concave 
top  face.  Such  tools  may  be  ground  by  means  of  the  cur\'ed 
face  attachment,  which  is  supplied  for  use  on  all  Lumsden 
oscillating  tool  grinders.  It  consists  of  a  swivelling  tool 
holder  fitted  to  a  lever-operated  slide  and  is  arranged  to  fit 
in  the  tool  holder  of  the  machine.  In  using  this  device,  the 
profile  of  a  number  of  tools — the  shape  seen  from  the  top — 
is  first  ground  without  the  use  of  the  attachment.  They  are 
then  finished  with  curved  top  faces  by  means  of  the  curved 
face  attachment  furnished  with  each  machine  in  very  little 
more  time  than  would  be  rec|uired  if  the}'  were  ground  with 
flat  top  faces.  The  degree  of  curvature  given  to  the  tool  can 
be  varied  by  commencing  the  grinding  nearer  to  or  farther 
from  the  cutting  edge. 

Duplicate  tools  can  be  shaped  very  rapidly  by  making 
use  of  the  adjustable  stops  provided  for  each  movement  of 
the  tool  holder.  Each  movement  also  has  its  own  secure 
clamping  arrangements,  holding  the  tool  rigid  while  being 
grovmd. 


The  grinding  of  new  tools  is  done  without  the  use  of  water, 
but  when  resharpening  hardened  tools  water  is  necessary 
and  the  grinders  are  fitted  w-ith  a  pump  and  a  tank  for  sup- 
plying water  when  required. 

A  powerful  fan  connected  to  a  duct  in  the  base  of  the  tool 
holder  draws  all  dust  and  chips  away  from  the  work  and 
the  operator  and  provision  must  be  made  when  installing 
these  machines  to  carry  this  away  from  the  delivery  pot  of 
the  fan. 

With  this  machine  onh'  a  small  amount  of  rough  forging 
is  required  for  any  tool  within  the  range  of  the  grinder  and 
many  tools  may  be  ground  from  pieces  of  straight  bar  with- 
out any  forging  work  except  to  bend  the  end  of  the  tool  when 
the  desired  shape  requires  it  to  be  done. 


THE  EDLUND  DETACHABLE  BROOM 
HEAD 

A  broom  having  a  detachable  head  and  known  as  the  "Ed- 
lund"  is  being  manufactured  by  the  Cleveland-Osborne 
Manufacturing  Company,  Cleveland,  Ohio.  The  broom  con- 
sists of  a  metal  holder  with  a  clamping  device  and  a  detach- 
able filler  or  broom. 

The  holder  and  clamping  device  is  of  pressed  sheet  steel 
secured  to  a  wooden  handle  and  is  arranged  with  a  rect- 
angular socket,  into  which  the  filler  or  broom  is  inserted  and 
secured  b)'  the  clamp.  The  device  is  constructed  so  tliat  the 
filler  can  be  inserted  in  the  holder  by  slipping  a  ring  off  the 
broom  clamp  and  so  placing  the  filler  that  the  bead  on  the 
filler  fits  into  a  groove  in  the  holder.  The  ring  is  then 
[iushed  over  the  clamp,  thus  securing  the  broom  firml}'  in 
place. 

These  brooms  are  made  of  bass,  bassine  or  bahia  fibre 
and  are  furnished  in  grades  suitable  for  the  service  in  which 
they  are  to  be  used.  They  have  given  most  satisfactory  and 
economical    service    in    factories,    railway  shops  and  store- 


Tine   Ediund    Broom 

liouses,  and  tests  have  shown  that  the  Ediund  broom  will 
outwear  from  four  to  six  of  the  ordinary  com  brooms.  These 
brooms  can  be  worn  to  a  very  short  length  because  of  the 
maimer  in  which  the  fibres  are  bound  together  and  the  per- 
centage of  waste  is  very  low.  The  holder  is  so  constructed 
that  with  ordinary  use  it  will  last  indefinitely  and 
it  is  only  necessary  to  purchase  additional  fillers,  which, 
because  of  their  simple  construction  and  durable  material, 
reduce  the  broom  cost  to  a  minimum. 


(Formerly  llie  RAILWAY  AGE  GAZETTE,   MECHANICAL  EDITION 
with   which  the  AMERICAN    ENGINEER   -tas  incorforaled) 
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During  the  month  of  June  leQ  locomotives  were  built,  12 
in  company  shops.  45  by  the  builders  on  orders  prior  to  fed- 
eral control  and  112  U.  S.  R,  A.  standard  locomotives. 

The  shops  of  the  New  York,  New  Haven  &  Hartford  at 
Valley  Falls,  R.  I.,  were  destroyed  by  fire  on  the  night  of 
July  26;  estimated  loss  $l.iO,000.  The  fire  was  started  by 
lightning. 

It  is  reported  from  Petrograd  that  the  number  of  discarded 
Russian  locomotives  which  can  no  longer  be  used  amounts  to 
nearly  60  per  cent  of  the  total  stock.  About  one-fourth  of 
the  railway  carriages  are  in  the  same  state. 

The  National  Screw  Thread  Commission  sailed  for  Brest 
from  Hoboken,  N.  J.,  on  July  13,  to  meet  French  engineers 
in  Paris  and  then  proceed  to  London,  for  the  purpose  of  mak- 
ing a  tentative  agreement  on  pipe  thread  standards  with  the 
British  Engineering  Standards  Association, 

The  Pennsylvania  System  federation  of  employees,  com- 
posed of  six  crafts  employed  in  the  shops  of  the  railroad,  held 
their  first  annual  convention  at  Columbus,  Ohio,  on  July  14. 
The  federation  represents  more  than  40,000  men  employed 
in  various  shops  of  the  Permsylvania  System. 

It  is  reported  that  the  Texas  &  Pacific  Railroad  will  have 
more  than  200  of  its  engines  equipped  for  using  oil  as  fuel 
in  a  short  time,  for  ser\'ice  on  the  entire  line  between  New 
Orleans  and  El  Paso.  The  Texas  &  Pacific  has  had  a  few 
oil  burning  locomotives  in  use  for  several  years. 

Locomotives  which  were  pooled  to  meet  the  exigencies  of 
war  conditions  have  now  been  practically  all  returned  to  the 
roads  on  which  they  were  originally  operated.  All  are  said 
to  have  been  repaired  and  placed  in  good  condition  before 
being  returned.  The  total  number  under  lease  to  various 
roads  was  about  800. 

The  Pennsylvania  Lines  West  of  Pittsburgh  will  build  a 
group  of  repair  shops  at  Stark,  Ohio,  to  consist  of  a  locomo- 
tive erecting  shop,  heavy  and  light  machine  shops,  tank  shop, 
flue  shop,  wheel  and  pipe  shop,  blacksmith  shop,  firing  up 
shed,  storehouse,  office  building,  rest  house  and  shed  for 
the  storage  of  miscellaneous  material. 

According  to  an  Associated  Press  despatch  the  work  of 
recovering  stolen  Belgian  machinery  from  Germany  is  pro- 
ceeding with  full  swing.     Approximately  3,000  tons  of  ma- 


chinery are  lieing  shipped  back  weekly  to  the  original  owners 
by  German  industrial  firms,  who  had  set  them  up  in  their 
own  factories.  The  total  tonnage  returned  to  Tulv  1  was 
18,000, 

It  has  been  demonstrated  that  it  is  possible  to  make  pig 
iron  and  iron  castings  direct  from  steel  scrap  in  an  electric 
furnace,  and  it  is  claimed  that  such  iron,  cast  in  the  form  of 
castings,  is  far  superior  to  the  same  castings  made  from  or- 
dinary pig  iron  melted  and  cast.  Tests  recently  made  at 
Columbia  University  show  its  tensile  strength  to  be  40,730 
to  45,030  lb.  per  sq.  in.,  considerably  higher  than  of  ordinary 
cast  iron. 

The  shops  of  the  Pullman  Company  at  Ludlow,  Ky.,  re- 
cently destroyed  by  fire,  will  probably  not  be  rebuilt,  accord- 
ing to  a  letter  from  Director  General  Hines  to  the  Chamber 
of  Commerce.  The  letter  states  that  the  shops  were  obsolete 
and  that  their  usefulness  was  limited.  Mr.  Hines  also  asserts 
that  many  of  the  men  formerly  employed  in  the  Ludlow 
shops  have  secured  other  positions  and  therefore  were  not 
greatly  discommoded  by  the  nonexistence  of  the  plant. 

Three  hundred  shop  employees  of  the  Southern  Railways 
at  .Alexandria,  Va..  went  out  on  .strike  on  June  17  by  way  of 
protest  against  what  they  term  the  delay  in  passing  on  the 
proposed  uniform  rules  and  working  conditions  and  also  the 
general' demand  of  the  shop  employees  for  an  advance  in 
wages  w'hich  have  both  been  before  the  Board  of  Wages  and 
Working  Conditions  for  some  time.  The  strike  was  unauthor- 
ized and  the  men  returned  to  work  later  in  the  day, 

Enginemen  on  the  Southern  Railroad  went  on  strike  be- 
cause they  were  required  to  run  large  new  engines  of  the 
Santa  Fe  type  through  the  numerous  tunnels  between  Dan- 
ville, Ky.,  and  Oakdale,  Tenn.  With  these  engines  the  clear- 
ance at  the  sides  and  top  is  so  small  that  the  flow  of  fresh  air 
is  seriously  checked;  so  much  so  that  in  hot  weather  the 
enginemen  have  reported  temperatures  in  cabs  of  140  deg,  F. 
Fans  to  ventilate  the  cabs,  by  air  drawn  from  below  the  pilot, 
are  being  fitted  to  the  engines. 

Losses  of  gasoline  during  transit  are  estimated  Ijy  one 
prominent  producer  and  shipper  of  gasoline  to  amount  to 
eight  per  cent,  considering  only  that  shipped  in  tank  cars. 
During  1918,  about  3,500,000,000  gallons  of  gasoline  were 
produced  in  the  United  States  and  much  of  it  was  shipped 
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more  than  once.  A  loss  of  one  per  cent,  at  20  cents  a  gallon, 
means  a  loss  to  the  shippers  and  to  the  nation  of  $7,000,000. 
The  railroad  loss  and  damage  figures  recently  published,  are 
large,  but  the  shippers'  probable  wastage  through  leakage 
and  evaporation  during  transit  is  larger. 

Railroad  Administration  reports  show  that  101,785  women 
were  employed  in  railroad  service  in  September,  1918,  while 
in  April,  1919,  there  was  a  reduction  of  14.3  per  cent,  or  a 
total  still  employed  of  85,,i9j.  This  was  partly  due  to  the 
general  reduction  in  the  labor  forces  and  also  to  the  return  of 
the  soldiers  from  army  service.  The  largest  percentage  of 
decrease  was  from  among  the  clerical  force.  In  the  mechan- 
ical section  the  largest  number  of  reductions  among  the  women 
employees  took  place  in  the  roundhouses  and  shops.  Their 
work  in  these  departments  was  in  many  cases  found  to  be 
unsatisfactory,  the  work  being  generally  considered  too  heavy. 

Representatives  of  the  coal  operators,  as  part  of  their 
propaganda  to  induce  the  early  buying  of  coal,  are  already 
complaining  of  an  impending  car  shortage  and  are  urging 
the  Railroad  Administration  to  take  more  active  steps  to 
put  cars  in  repair.  The  directors  of  the  National  Coal  As- 
sociation in  resolutions  recently  adopted,  declare  serious  car 
shortages  e.xist,  and  that  there  is  an  abnormally  large  num- 
ber of  cars  out  of  service  awaiting  repairs.  George  H.  Gush- 
ing, managing  director  of  the  American  Wholesale  Goal  As- 
sociation, testified  at  Washington  on  July  18  before  a  House 
committee  that  there  are  many  idle  coal  cars  in  all  parts  of 
the  country  which  should  be  repaired. 

The  Monthly  Labor  Review,  published  by  the  United 
States  Department  of  Labor,  contains  an  article  on  the  em- 
ployment of  women  in  acetylene  welding,  in  which  it  is  stated 
that  they  have  demonstrated  that  they  are  better  suited  to  the 
lightest  sorts  of  welding  than  men.  In  England  short  weld- 
ing courses  were  instituted  early  in  the  war  with  decided  suc- 
cess and  welding  courses  in  many  of  the  technical  schools  are 
now  open  to  women.  English  women  have  done  all  types  of 
welding  with  marked  success,  but  in  the  United  States  they 
have  not  been  given  as  many  or  as  difficult  types  of  work.  It 
is  the  consensus  of  opinion  that  they  have  been  most  success- 
ful in  the  lighter  grades  of  work,  such  as  are  centered  in  the 
airplane  manufacturing  around  Detroit  and  it  is  agreed  that 
work  from  which  very  heavy  lifting  caimot  be  eliminated  is 
unsuitable  for  them.  The  estimates  of  welding  authorities 
place  the  number  of  women  welders  in  this  country  at  from 
1,000  to  1,500  or  more,  but  very  few  of  these  are  sufficiently 
skilled  to  do  general  high  class  welding  repair  work. 


Bureau  of  Standards  Studying  Paint  Standards 

The  Bureau  of  Standards  of  the  United  States  Department 
of  Commerce  is  engaged  in  a  study  of  paint  and  paint  mate- 
rials in  connection  with  a  committee  of  scientific  representa- 
tives of  the  government  departments,  including  the  Railroad 
Administration,  with  a  view  of  making  acceptable  standard 
specifications  to  be  promulgated  by  the  bureau  for  the  in- 
formation of  the  public  which,  when  issued,  it  is  stated,  will 
make  available  to  the  railroads  a  fund  of  information  regard- 
ing paint  which  they  have  not  had  heretofore.  Percy  H. 
Walker  of  the  Bureau  of  Standards  is  chairman. 


Railroad  Men  \\'anted  in  Russia 

A  request  has  been  received  at  the  office  of  the  chief  of 
engineers.  War  Department,  Washington,  from  the  Russian 
Railway  Service  Gorps  for  additional  men  to  serve  on 
Russian  railroads.  At  tlie  present  time  there  is  need  for 
first  class  accountants,  store  and  material  men,  stenographers, 
shop  superintendents,  trainmasters,  traveling  engineers, 
round-house  foremen,  car  foremen  and  foundry  superin- 
tendents.    These  men  will  not  be  in  the  United  States  .\rmv. 


but  will  wear  a  uniform  and  be  members  of  the  Russian  Rail- 
way Service  Corps,  a  separate  service  formed  for  the  specific 
purpose  of  handling  railway  matters  in  Russia.  Accountants 
and  store  material  men  will  receive  from  $2,000  to  $2,500  a 
year,  shop  superintendents  appro.xiraately  $5,000  a  year, 
trainmasters  and  traveling  engineers  $2,500,  roundhouse 
foremen  and  car  foremen  $2,000,  and  foundry  superintend- 
ents $3,000.  Col.  L.  M.  Wright,  Director  General  of  Military 
Railways,  Office  of  Chief  of  Engineers,  Washington,  D.  G,  is 
handling  inquiries  concerning  the  service. 


Machine   Tool     Builders    Withdraw    Opposition    to    Government 
Sales  Abroad 

As  the  result  of  an  explanation  by  Secretary  of  War  New- 
ton D.  Baker  of  sales  and  machine  tools  abroad  by  the  United 
States  army,  Cincinnati  machine  tool  builders  are  said  to 
have  withdrawn  their  ol^jections  to  such  sales.  The  State 
Department  inquired  of  the  War  Department  for  information 
regarding  the  sale  of  machine  tools  in  Belgium  and  France 
and  Secretary  Baker's  reply  is  in  part  as  follows: 

"The  policy  of  this  department  is  to  dispose  of  surplus 
material  both  at  home  and  abroad  as  rapidly  as  possible  and 
with  as  little  disturbance  of  the  trade  as  is  practical  under 
the  circumstances. 

'Tn  the  United  States  each  bureau  is,  thus  far,  making  its 
own  sales  through  its  district  oftices  under  the  policy  set 
forth  by  the  director  of  sales.  A  representative  of  the  director 
of  sales  has  been  negotiating  the  sales  abroad. 

"Sales  to  date  in  this  country  have  totaled  $3,200,411.10 
for  machinery,  machine  tools  and  engineering  equipment 
which  cost  the  government  $3,898,833.85.  We  have  there- 
fore disposed  of  this  material  for  82  per  cent  of  the  cost  to 
the  government,  which,  I  think  you  will  agree,  is  a  very 
creditable  showing  and  does  not  indicate  any  disposition  on 
the  part  of  the  War  Department  to  disturb  the  home  market. 
"The  sale  which  is  being  negotiated  with  the  Belgians  bv 
our  representatives  abroad  is  for  slightly  used  machines  in 
good  condition  on  the  basis  of  August  1,  1914,  prices,  plus 
55  per  cent  c.  i.f.  Antwerp. 

"The  average  advance  reported  by  133  manufacturers  of 
this  line  from  1914  to  1918  was  approximately  93  per  cent. 
Since  the  armistice  the  average  drop  on  new  machinerv  has 
been  about  20  per  cent. 

"One  of  the  largest  houses  reconditioning  used  machinery 
states  tliat  in  normal  times  their  sales  of  entirely  made-over 
machinery  average  around  75  per  cent  of  new.  For  this 
machinery,  sold  as  it  stands,  you  will  readily  see  that  we 
are  not  offering  it  at  improperly  low  prices,  as  stated  by  your 
correspondent,  Iiut  at  very  fair  prices  which  ought  not  mate- 
rially disturb  the  trade  for  new  machinen-." 


MEETINGS  AND  CONVENTIONS 

Traveling  Engineers  Association. — The  annual  meeting  of 
the  Traveling  Engineers'  Association,  to  be  held  at  Hotel 
Sherman  in  Chicago  in  September,  will  begin  on  the  16th 
instead  of  the  9th;  and  will  hold  through  Tuesday,  Wednes- 
day, Thursday  and  Friday,  ending  on  the  19th. 

International  Railway  General  Foremen's  Association.— 
General  car  foremen  are  invited  to  attend  the  convention  of 
tlie  International  Railway  General  Foremen's  Association, 
which  will  be  held  at  the  Hotel  Sherman,  Chicago,  on  Sep- 
tember 2  to  5,  inclusive.  One  of  the  topics  under  discussion 
will  be  draft  gears. 

ilastcr  Car  and  Locomotive  Painters'  Association. — The 
forty-eighth  annual  convention  of  the  Master  Car  and  Loco- 
motive Painters'  Association  will  be  held  at  the  Hotel  La- 
Salle,  Chicago,  commencing  September  9.  The  as.sociation 
lias  held  no  meetings  during  the  past  two  years,  and  the 
program  for  this  year's  convention  is  practically  the  same  as 
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that  selected  for  1917.  The  following  papers  will  be  pre- 
sented: The  Advantage  of  Using  Pure  Paints  and  More 
Time  in  the  Painting  of  Steel  Equipment,  bv  Warner  Bailev 
(B.  &  M.);  What  Quality  and  Size  of  Sand  Pebble  Are  the 
Best  for  Blasting  Paint  or  Corrosion  From  Steel  or  Iron, 
Preparatory'  to  Painting,  by  J.  W.  Gibbons  (A.  T.  Sc  S.  F.), 
S.  E.  Breese  (X.  Y.  C.)  and  George  M.  Oates  (Pressed  Steel 
Car  Company):  The  Record  of  Our  Association,  by  Charles 
E.  Copp  (B.  &  M.);  What  Standardization  of  Painting 
Railway  ixjuipment  Is  Necessary,  Based  Upon  the  Ex- 
perience of  This  Association?  bv  W.  A.  Buchanan  (D.  L.  & 
W.),  H.  M.  Butts  (N.  Y.  C.)  and  W.  O.  Quest  (P.  S;  L.  E.) ; 
Is  the  Demand  for  Linseed  Oil  as  a  Paint-Making  Oil  in 
E.xcess  of  the  Supply;  If  So,  What  Other  Oils  Are  Most 
Acceptable  Substitutes  for  the  Railwav  Paint  Shop?  by 
A.  H.  F.  Phillips  (N.  Y.  O.  &  W.),  P.  J.  Hoffman  (Hock- 
ing Valley)  and  F.  B.  Davenport  (Penn.  Lines). 

Master  Blacksmiths'  Association. — The  International 
Railroad  Master  Blacksmiths'  Association  has  announced  the 
following  papers  which  are  to  be  presented  at  the  convention 
to  be  held  at  the  Hotel  Sherman,  Chicago,  .August  19-21: 
Repairs  to  Locomotive  Frames,  P.  Lavender  (N.  &  W.), 
chairman;  Drop  Forging  and  Its  Possibilities,  J.  D.  Boyle 
(Anderson  Drop  Forge  Company),  chairman;  Heat  Treat- 
ment of  Iron  and  Steel,  Purposes  and  Results,  G.  Hutton 
(N.  Y.  C),  chairman;  Why  Railroads  Should  .\dopt  Spe- 
cific Standard  Safety  Appliances  to  Comply  w-ith  U.  S. 
Standards,  J.  E.  Dugan  (U.  P.),  chairman;  Making  and 
Repairing  Springs,  John  W.  Russell  (Pa.),  chairman;  Up- 
to-Date  Smith  Shop,  G.  Fraser  (A.  T.  &  S.  F.),  chairman; 
Scrap  Reclaiming  by  use  of  the  Oxy-acetylene  and  Electric 
Cutting  and  Welding  Process  and  Other  Methods,  Walter 
Constance  (St.  L.  &  S.  F.),  chairman;  The  Treatment  and 
Results  of  Carbon,  High  Speed  and  Other  Alloy  Tool  and 
Tool  Steels  for  Tools,  J.  H.  DeArment  (Pa.),  chairman;  A 
Modem  Hammer  and  Hydraulic  Forge  Shop,  R.  F.  Scott 
(P.  &  R.),  chairman.  The  officers  of  the  association  are: 
President,  W.  C.  Scofield  (I.  C);  chairman  executive  com- 
mittee, W.  J.  Mayer  (M.  C);  first  vice-president,  J.  Car- 
ruthers  (D.  M.  &  X.);  second  vice-president,  G.  P.  White 
(M.  K.  &  T.);  secretary,  A.  L.  Woodworth  (B.  &  O.); 
assistant  secretary,  C.  W.  Shafer  (C.  of  Ga.). 
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The   folhwMg   list   gr.cs   names   of   secretaries,    dates  of   next  or  regular 
meetings  and  places  of  meeting  of  mechanical  associations: 

Aib-Urake   Association. — F.    M.    NcIHs,    Room   3014,    165    Broadway,    New 

York   City. 
American      Railroad     Association.      Section     III — Mcchanicai.. — V.    R. 

Hawthorne,  431   Scuth  Dearborn  St..  Chicago. 
.American    Railroad    Master    Tinners',    Coppersmiths*    and    Pipefitters' 

Association.— O.  E.  Schlink,  485  W.  Fifth  St.,  Peru,  Ind. 
.\merican    Railway    Tool    Foremen's    Association. — R.    D.    Fletcher.    Bell 

Railway,     Chicago.       Convention,     August     27-29,     Hotel     Sherman, 

Chicago. 
American    Society    fob   Testing    Materials. — C.    L.    Warwick,    University 

of  Pennsylvania,    Philadelphia,    Pa. 
American    Society    of    Mechanical    Engineers. — Calvin    W.    Rice,    29    W, 

Thirty-ninth  St..  New  York. 
Association    of    Railway    Electrical   Engineers. — Joseph    A.    Andreucctti. 

C.  ft  N.   \V.,  Room  411,  C.  St  N.  W.   Station,  Chicago. 
Car  Foremen's  Association   of  Chicago.— Aaron   Kline,  841   Lawlor  .\ve., 

Chicago.      Meetings  second  Monday  in  month,  except  June,  July  and 

August.   Hotel   Morrison,    Chicago. 
Chief   Interchange   Cab    Inspectors'   and   Car    Foremen's   Association. — 

H.  J.  Smith.  D.  L.  &  W.,  Scranton,  Pa. 
International  Railroad  M-«teb  Blacksmiths'  Association. — A.  L.  Wood- 

\voith.  C.  II.  &  D.,  Lima,  Ohio.     Convention  .Aug.    19-21,  Hotel  Sher- 

r.;an,    Cliicago. 
International  Railway  Fuel  Association. — J.  G.  Crawford,  542  W.  Jack- 
son  Blvd.,   Chicago. 
International    Railway   General   Foremen's   .Association. — Wilham   Hall. 

1061   W.   Wabasha  Ave.,  Winona,  Minn.    Convention  September  2-5, 

1919.      Hotel    Sherman,    Chicago. 
Master    Boilermakers'   Association. — Harry    D.    Vought.    95    Liberty    St., 

New  York. 
Master  Cab  and  Locomotive  Painters'  Association  of  U.  S.   and  Canada. 

— ,\,    p.    Dane.    B.   &    M.,  Reading,   Mass.      Convention,    September   9, 

Hold    La   Salle,    Chicago. 
Niagara  Frontier  Cab  Men's  Association. — George  \.  J.   Hochgrebe,   623 

Brisbane  Bldg.,  Buffalo,  N.  Y.     Meetings,  third  Wednesday  in  month. 

StaUer  Hotel,  Buffalo,  N.  Y. 
Railway    Stoeekeepebs'  Association. — J.   P.   Murphy,   Box   C,   Collinwood, 

Ohio. 
Traveling    Engineers'   Association. — W.   O.   Thompson,  N.   Y.   C.   R-   R-, 

Cleveland,      Ohio.        Convention.     September    16-19,    Hotel    Sherman, 

Chicago. 


It  is  our  desire  to  make  these  columns  cover  as  completely 
as  possible  all  the  changes  that  take  place  in  the  mechanical 
departments  of  the  railways  of  this  country,  and  we  shall 
greatly  appreciate  any  assistance  that  our  readers  may  give 
us  in  helping  to  bring  this  about. 

GENERAL 

J.  B.  C.AROTHERS,  assistant  to  the  federal  manager  of  the 
Baltimore  &  Ohio,  Western  Lines,  with  headquarters  at  Cin- 
cinnati, Ohio,  has  had  his  jurisdiction  extended  over  the 
departments  of  fuel  and  locomotive  operation. 

H.  P.  Dougherty  has  been  appointed  assistant  director 
of  the  Division  of  Labor,  United  States  Railroad  .\dmin- 
istration. 

C.  I.  Evans,  whose  appointment  as  chief  assistant  me- 
chanical superintendent  of  the  Missouri,  Kansas  Sc  Texas 
and  associated  railroads,  with  office  at  Denison,  Texas,  was 
announced  in  these  columns  last  month,  was  born  in  Bed- 
ford. Iowa,  and  was  educated  in  the  high  schools.  Before 
entering  the  ser^■ice  of  the  Missouri,  Kansas  &  Texas  he  had 
been  for  six  )ears  employed  as  a  fireman  and  engineman  on 
other  roads.  He  has  been  with  the  Missouri,  Kansas  & 
Texas  for  25  years,  having  started  as  a  locomotive  engine- 
man,  later  being  promoted  to  road  foreman  of  engines.  Sub- 
sequently he  sen'ed  as  trainmaster,  then  as  lubricating  expert, 
and  at  the  time  of  his  recent  appointment  he  was  cliief  fuel 
supervisor.  In  his  present  position  he  has  direct  charge  of 
shops  and  all  matters  connected  with  the  maintenance  of 
locomotives  and  cars  and  reports  to  the  general  manager. 

D.  R.  ilAcB.UN,  whose  appointment  as  assistant  general 
manager  of  the  New  York  Central,  Lines  ^\'est,  with  head- 
c|uarters  at  Cleveland.  Ohio,  was  announced  in  these  columns 
last    month,    was   born 

on  Octoljer  2,i,  1865, 
at  Quecnstown  Heights, 
Ont.,  and  was  educated 
in  the  common  schools. 
He  entered  railway 
service  in  October, 
1876.  as  a  machinist 
apprentice  on  the  Ca- 
nadian Soutliern,  and 
was  later  locomotive 
fireman  and  then  lo- 
comotive engineman  on 
the  same  road.  From 
1890  to  July,  1900,  he 
was  a  traveling  en- 
gineer on  the  Michigan 
Central,  and  then  until 
June  2,v  1906,  was 
master  mechanic,  lat- 
terly at  Jackson,  Mich. 

On  the  latter  date  he  was  appointed  assistant  superintendent 
motive  power  at  Detroit,  Mich.  From  April  1,  1908,  to  May, 
1910.  he  was  assistant  superintendent  of  motive  pow-er  of  the 
New  York  Central  &:  Hudson  River  at  .Albany,  N,  Y.  On 
May  15,  1910,  he  was  appointed  superintendent  motive  power 
of  the  Lake  Shore  Sc  Michigan  Southern,  the  Lake  Erie  & 
Western,  the  Lake  Erie,  ■•Alliance  &  Wheeling,  the  Dunkirk, 
Allegheny  Valley  &  Pittsburgh,  the  Cleveland  Short  Line, 
the  Chicago,  Indiana  &  Southern  and  the  Indiana  Harbor 
Belt.   Later  he  was  appointed  superintendent  of  motive  power 
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of  the  New  York  Central  Lines  \\'est,  with  headquarters  at 
Cleveland,  Ohio,  which  position  he  held  until  he  was  recently 
appointed  assistant  general  manager  of  the  same  lines. 

MASTER    MECHANICS    AND    ROAD    FOREMEN    OF 

ENGINES 

F.  D.  Barnes,  road  foreman  of  engines  of  the  Central  of 
Georgia,  with  headquarters  at  Macon,  Ga.,  has  been  ap- 
pointed trainmaster  of  the  Macon  division,  with  headquarters 
at  Macon,  succeeding  H.  R.  Frierson. 

L.  E.  Fletcher,  master  mechanic  of  the  Atchison,  Topeka 
&  Santa  Fee  at  Raton,  N.  M.,  has  been  transferred  to  the 
Arkansas  River  and  Colorado  divisions,  with  headquarters 
at  La  Junta,  Colo.,  succeeding  I.  H.  Drake,  assigned  to  other 
duties. 

Frank  Lafond  has  been  apjiointed  road  foreman  of 
engines  of  the  Los  Angeles  division  of  the  Southern  Pacific 
(lines  south  of  Ashland),  w-ith  headquarters  at  Los  Angeles, 
Cal.,  succeeding  R.  N.  Richardson,  assigned  to  other  duties. 

T.  T.  Ryan,  general  foreman  of  the  Atchison,  Topeka  & 
Santa  Fe  at  Las  Vegas,  N.  M.,  has  been  appointed  master 
mechanic  of  the  New  Mexico  division,  with  headquarters  at 
Raton,  N.  JL.  succeeding  L.  E.  Fletcher. 

CAR  DEPARTMENT 

jSL  C.  Devine  has  resumed  his  duties  as  general  car  fore- 
man of  the  Missouri,  Kansas  &  Texas  at  Sedalia,  Mo., 
liaving  been  engaged  in  government  inspection  work  in  Ham- 
mond, Ind. 

SHOP  AND  ENGINEHOUSE 

J.  Skelton  has  been  appointed  day  roundhouse  foreman 
of  the  Denison  (Texas)  locomotive  shops  of  the  Mis.souri, 
Kansas  S;  Texas,  succeeding  J.  T.  Smith,  who  is  now  night 
foreman. 

PURCHASING   AND    STOREKEEPING 

T.  S.  Edoell  has  been  appointed  division  storekeeper  of 
the  Mobile  &  Ohio  at  Murphysboro,  111.,  succeeding  E.  H. 
Landers,  resigned  to  accept  service  with  another  company. 

R.  R.  Jackson  has  been  appointed  division  storekeeper 
of  the  Pittsburgh  division  of  the  Baltimore  &  Ohio,  Eastern 
Lines,  with  headquarters  at  Glenwood.  Pa.,  succeeding  T.  C. 
Hopkins,  assigned  to  other  duties. 

H.  P.  McQuiLKiN,  assistant  general  storekeeper  of  the 
Baltimore  S:  Ohio,  Eastern  Lines,  has  been  appointed  gen- 
eral storekeeper  of  the  Baltimore  &  Ohio,  the  Cumberland 
Valley,  the  Western  Maryland  and  the  Cumberland  &:  Penn- 
svlvania,  with  headquarters  at  Baltimore,  Md.  Mr.  Mc- 
Quilkin  was  bom  on  February  6.  1887,  at  Martinsburg,  W. 
Va.,  and  was  educated  in  the  public  and  high  schools  of  his 
native  town.  He  began  railway  work  on  April  1,  1905,  as 
distributor  in  the  stores  department  of  the  Baltimore  &  Ohio 
at  Cumberland,  !Md.,  and  the  following  year  served  as  clerk 
in  the  motive  power  department.  He  was  out  of  railway 
work  from  October,  1906,  to  September,  1910,  and  then  be- 
came storekeeper  on  the  Baltimore  &  Ohio,  at  Connellsville, 
Pa.  He  was  later  storekeeper  at  Washington,  Ind.,  and  from 
A]iril,  1914,  to  December,  1916,  was  district  storekeeper  for 
the  Baltimore  &  Ohio  and  the  Cincinnati,  Hamilton  &:  Day- 
ton at  Cincinnati.  He  was  then,  to  April,  1918,  chief  clerk 
to  the  general  storekeeper  on  the  Baltimore  &  Ohio  at  Balti- 
more, and  subsequently  served  consecutively  as  chief  clerk 
to  the  purchasing  agent  until  June,  1918,  and  assistant  gen- 
eral storekeeper,  until  his  promotion  to  general  storekeeper 
on  the  same  road. 

P.  H.  Shay  has  been  appointed  storekeeper  of  the  Lehigh 
Valley,  with  headquarters  at  Caxton,  Pa. 


Gordon  Thomas  has  l)een  appointed  storekeeper  of  the 
Lehigh  Valley,  with  headquarters  at  Hazleton,  Pa. 

R.   E.  Walker    has    been    appointed    storekeeper  of  the 
Lehigh  Valley,  w-ith  headquarters  at  Auburn,  X.  Y. 


OBITUARY 

Joshua  A.  Le.ach.  founder  of  the  Brotherhood  of  Loco- 
motive Firemen  &  Enginemen,  died  on  June  27.  at  Denver, 
Colo.,  where  he  was  attending  the  organization's  triennial 
convention.  Mr.  Leach  organized  the  Brotherhood  of  Loco- 
motive Firemen  &  Enginemen  at  Port  Jervis,  N.  Y..  in  1873. 
He  was  76  years  old. 

Oscar  Otto,  general  superintendent  of  the  South  Phila- 
delphia Machine  Works  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  died  on  June  o6,  as  a  result  of  in- 
juries received  in  an.  automobile  accident  near  Westgrove, 
Pa.  He  was  bom  in  Manitowoc,  Wis.,  on  Januarv  2.  1859, 
and  after  finishing  his  apprenticeship  cour.se  as  a  machinist 
in  the  Manitowoc  shops  of  the  Chicago  &  North  Western, 
served  during  .several  years  at  various  places  in  Wisconsin. 
He  then  entered  the  service  of  the  Northern  Pacific,  at 
Tacoma.  Wash.,  going  from  there  to  the  Oregon  Short  Line, 
at  Salt  Lake  City,  Utah.  In  1898  he  returned  to  the  service 
of  the  Chicago  &  North  Western  as  superintendent  at  the 
Chicago  shops.  Prior  to  accepting  a  position  as  general 
superintendent  of  the  Westinghouse  Machine  \\"orks.  at  East 
Pittsburgh.  Pa.,  in  June,  1909,  he  was  connected  with  the 
Chicago  &  North  Western  as  general  superintendent  of  its 
Chicago  shops.  When  the  Westinghouse  Company  opened 
its  new  plant  at  Essington,  Pa.,  Mr.  Otto  supervised  the 
installation  of  the  machinery,  and  later  in  February,  1918, 
he  was  transferred  to  the  new  works,  where  he  remained 
until  his  death. 

ilATTHEw  J.  McCarthy,  superintendent  of  maintenance 
of  equipment  of  the  Baltimore  &  Ohio,  Lines  West,  with 
headquarters  at  Cincinnati,  Ohio,  died  at  his  home  in  that 
city  on  July  12.  He 
was  born  at  Susque- 
hanna, Pa.,  in  1868, 
and  began  railway 
work  in  1889  as  an 
apprentice  on  the 
Erie,  and  subsequently 
worked  in  a  number  of 
railroad  shops  in  the 
w'est  and  southwest  as 
machinist  and  foreman. 
He  was  for  ten  years 
in  the  service  of  the 
Chicago.  Burlington  & 
Quincy,  at  Burlington, 
Iowa,  as  machinist  in- 
spector and  general 
foreman,  then  was  with 
the  Michigan  Central, 
as  division  master  me-  "•  ■•■  McCarthy 

chanic  at   St.   Thomas. 

Ont..  for  four  years,  and  during  the  next  two  years  served  as 
division  master  mechanic  on  the  Lake  Shore  &  Michigan 
Southern.  Mr.  McCarthy  then  went  to  the  Cleveland.  Cincin- 
nati. Chicago  &  St.  Louis,  as  superintendent  of  shops  at  Beech 
Grove,  Ind.,  and  later  was  assistant  superintendent  of  motive 
power  at  Indianapolis,  on  the  same  road.  In  January.  1913, 
he  was  appointed  superintendent  of  motive  power  of  the  Bal- 
timore &  Ohio  Southwestern  and  the  Cincinnati,  Hamilton  & 
Davton,  at  Cincinnati,  Ohio,  later  his  title  was  changed  to 
superintendent  of  maintenance  of  equipment  of  the  Baltimore 
&:  Ohio,  Lines  West. 
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The  Edison  Storage  Battery  Company  announces  the  re- 
moval of  its  district  office  in  Pittsburgh,  Pa.,  to  room  431 
Union  Arcade  building. 

The  Camden  Forge  Company,  Camden,  N.  J.,  has  opened 
a  district  sale?  office  at  2  Rector  street,  New  York,  with 
Samuel  \V.  Hilt  as  manager. 

J.  E.  Slimp  has  been  appointed  general  manager  of  the 
Uiiit  Railway  Car  Company,  Boston,  Mass.,  manufacturers 
of  interurban  and  short  line  railway  cars. 

Harold  E.  Wade  has  been  appointed  president  of  the  Fair- 
mont Gas  Engine  &  Railway  Motor  Car  Company,  Fairmont, 
Minn.,  succeeding  Frank  E.  Wade,  deceased. 

The  Walter  A.  Zelnicker  Supply  Company,  St.  Louis,  Mo., 
has  added  2,000  sq.  ft.  to  its  present  office  space  at  325  Locust 
street,  St.  Louis,  an  increase  of  33  1/3  per  cent. 

The  Chicago  Pneumatic  Tool  Company,  Chicago,  has  re- 
moved its  Minneapolis  (Minn.)  office  from  the  Metropolitan 
Bank  building  to  Fifth  avenue  and  Fifth  street  south. 

H.  .\.  Wokott  lias  been  appointed  district  manager  of  the 
Ohio  Locomotive  Crane  Company,  Bucyrus,  Ohio,  for  the 
Chicago  territory,  with  office  in  the  Lytton  building,  Chicago. 

E.  H.  Roelofs,  assistant  engineer  of  motive  power  on  the 
Philadelphia  &  Reading,  with  headquarters  at  Reading,  Pa., 
has  resigned  to  enter  the  service  of  the  Baldwin  Locomotive 
Works.  ° 

J.  L.  Dahl  has  been  appointed  manager  of  the  New  York 
office  of  the  Gregg  Company,  Ltd.,  Hackensack,  N.  J.  He 
succeeded  C.  R.  Gier,  who  is  no  longer  in  the  employ  of  the 
company. 

D  C.  Schultz,  Sr.,  who  has  had  a  wide  experience  in  the 
desian  and  sale  of  Morgan  &  Northern  cranes,  has  been  ap- 
pointed sales  manager  of  the  Pittsburgh  Crane  &  Equipment 
Co.,  with  headquarters  at  Sharpsburg,  Pa. 

Frank  O.  Leitzell,  assistant  to  the  general  manager  of  the 
H  K.  Porter  Companv,  Pittsburgh,  Pa.,  has  been  appomted 
an  engineer-salesman  in  the  sheet  and  tin  mill  specialties  de- 
partment of  the  Blaw-Knox  Company,  Pittsburgh,  Pa. 

lohn  McConnell,  who  had  charge  of  alloy  steel  production 
for  the  Interstate  Iron  &  Steel  Company,  Chicago,  as  assist- 
ant to  the  vice-president  with  headquarters  at  Canton,  Ohio, 
has  been  promoted  to  vice-president  with  headquarters  at 
Chicago. 

Major  John  L.  Wood,  formerly  connected  with  the  Buck- 
eye Steel  Castings  Company,  Chicago,  and  interested  in  sev- 
eral railway  supplv  companies,  including  Edwin  S.  Woods  & 
Co.,  Chicago,  died  on  June  13  at  Pasadena,  Cal.,  after  a 
protracted  illness. 

Robert  S.  Hammond,  formerly  sales  agent  of  the  Amer- 
ican Steel  Foundries,  Chicago,  has  been  appointed  Pitts- 
burgh (Pa.)  representative  of  the  Whiting  Foundry  Equip- 
ment Company,  Har^-ey,  111.,  with  office  in  the  Fulton  build- 
ing, succeeding  F.  J.  Page. 

Tlie  Ulster  Iron  Works,  Dover,  N.  J.,  has  completed  a  new 
puddling  mill  at  Dover,  with  the  main  building  390  ft.  by 
77  ft.  and  an  adjoining  wing  90  ft.  by  60  ft.  Eleven  double 
puddling  furnaces  are  now  being  operated  and  11  additional 
furnaces  of  the  same  type  will  be  installed.  The  entire  out- 
put of  the  mill  is  distributed  Ijy  Joseph  T.  Ryerson  &  Son, 
Chicago. 


The  Liberty  Car  Wheel  Company,  Hammond,  Ind.,  has 
Ijeen  incorporated  with  $500,000  capital  stock  and  the  fol- 
lowing officers  have  been  elected:  President,  Patrick  H. 
Joyce;  vice-president,  F.  O.  Bunnell;  treasurer,  John  E. 
Fitzgerald;  secretary,  Charles  Aaron. 

Licut.-Col.  Elmer  K.  Hiles,  Engineers,  A.  E.  F.,  who  went 
over  as  captain  in  the  Fifteenth  Engineers,  has  returned 
after  nearly  two  years'  service  in  France,  and  has  joined 
tlie  Pittsburgh  Testing  Laboratory  as  manager  of  labora- 
tories, with  headcjuarters  at  Pittsburgh. 

Elliot  Reid,  assistant  to  general  manager  of  the  Westing- 
house  Lamp  Company,  165  Broadway,  New  York,  has  been 
appointed  sales  manager,  and  will  have  charge  of  the  com- 
mercial activities  of  the  company  in  both  large  and  minia- 
ture classes  of  lamps  in  domestic  territory. 

Arthur  Osmore  Norton,  president  of  A.  O.  Norton,  Inc., 
Bo.ston,  Mass.,  died  while  writing  a  letter,  on  June  8,  in  his 
home  at  Coaticook,  Que.  He  was  born  on  February  17,  1845, 
on  a  farm  in  Bamston 
township,  about  ten 
miles  from  Coaticook. 
The  family  moved  to  a 
farm  in  Coaticook 
wJien  he  was  a  small 
boy,  and  he  began  his 
business  career  as  a 
clerk  in  the  country 
store.  When  he  was 
about  30  years  old,  he 
started  a  jewelry  busi- 
ness in  Coaticook,  later 
doing  a  wholesale  bus- 
iness, and  subsequently 
was  in  the  wholesale 
jewelry  business  in 
Boston  under  the  firm 
name  of  Norton  Broth- 
ers &:  Butters.  In  1888. 
he  started  the  manu- 
facture of  the  Norton  ball-bearing  lifting  jacks,  produced 
n  two  factories,  one  in  Boston  and  the  other  in  Coaticook. 
Mr.  Norton  was  the  first  to  make  non-fluid  self-lowering 
jacks;  he  was  also  the  pioneer  in  the  making  of  ball-bearing 
screw  jacks. 

Corporal  William  A.  Nugent,  who  served  during  the  war 
in  Company  I,  21st  Engineers,  has  returned  from  France, 
and  resumed  his  duties  with  the  Independent  Pneumatic  Tool 
Company,  Chicago,  as  traveling  representative.  He  has  been 
assigned  to  his  former  territory  in  Indiana. 

G.  E.  Scott,  who  for  the  past  year  and  a  half  has  been  in 
the  service  of  the  American  Red  Cross  at  Washington,  D.  C, 
and  from  September,  1918,  as  general  manager,  has  received 
his  honorable  discharge  and  resumed  his  duties  as  first  vice- 
president  of  the  American  Steel  Foundries,  Chicago. 

Albert  Brunt,  who  for  the  past  four  years  has  been  engineer 
in  charge  of  tlie  direct-current  machine  design  section  of  the 
industrial  engineering  department  of  the  Westinghouse  Elec- 
tric &  Manufacturing  Company,  East  Pittsburgh,  Pa.,  has 
resigned  to  return  to  Holland,  his  native  country. 

Samuel  O.  Dunn  has  been  elected  a  vice-president  of  the 
Simmons-Boardman  Publishing  Company,  publishers  of  the 
Railway  Mechanical  Engineer  and  other  publications,  in- 
cluding the  Railway  Age,  of  which  Mr.  Dunn  is  editor-in- 
chief.     His  headquarters  continue  to  be  in  Chicago. 

.\rthur  S.  Lewis,  formerly  with  the  Chicago,  Cleveland 
Car  Roofing  Company  and  more  recently  with  Flint  &  Ches- 
ter, New  York,  has  become  associated  with  the  Barco  Manu- 
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facturing  Company,  Chicago,  and  will  for  the  present  be  lo- 
cated at  New  York  City,  and  cover  Southern  territory. 

J.  H.  Redhead  has  been  appointed  assistant  to  the  vice- 
president  in  charge  of  miscellaneous  sales  of  the  National 
Malleable  Castings  Company,  Cleveland,  Ohio.  C.  C.  Gibbs, 
until  recently  associated  with  the  sales  department  of  the 
Indianapolis  plant,  has  been  appointed  sales  agent  of  the 
Cleveland  plant,  succeeding  Mr.  Redhead. 

W.  H.  Woody,  until  April  17,  1919,  supervisor  of  the  ship- 
fitters  and  allied  trades  at  the  government  navy  yard,  Ports- 
mouth, Va.,  and  liefore  enlistment  in  government  work  af- 
filiated with  the  Chicago  Pneumatic  Tool  Company,  Chicago, 
as  special  representative,  has  been  placed  in  charge  of  the 
Washington.  D.  C,  office  of  the  Keller  Pneumatic  Tool  Com- 
pany, Chicago. 

F.  P.  Hoeck,  superintendent  of  materials  and  stores  of  the 
International  Railways  of  Central  America,  writes  that  the 
material  department  and  commissary  stores  of  his  railroad 
requires  new  catalogues  to  replace  those  destroyed  during  the 
recent  earthquake.  Those  desiring  to  furnish  such  catalogues 
are  requested  to  send  them  to  the  purchasing  department  of 
the  International  Railways  of  Central  America,  17  Battery 
place,  New  York,  for  enclosure. 

Theodore  L.  Dodd  &  Company,  80  East  Jackson  boule- 
vard, Chicago,  have  been  appointed  western  sales  repre- 
sentatives for  the  Worth  Steel  Company  of  Claymont,  Del., 
manufacturers  of  high  grade  steel  for  railroad  uses  in  con- 
nection with  firebo.xes  and  boilers.  This  company  has  a  160- 
in.  mill  with  four  100-ton  open  hearth  furnaces.  It  was 
formed  by  former  members  of  the  Worth  Brothers  Company 
of  Coatesville,  Pa.,  which  concern  was  sold  to  the  Midvale 
Steel  Company  several  years  ago. 

George  C.  Isbester,  district  sales  manager  of  the  Rail 
Joint  Company,  with  headquarters  at  Chicago,  has  resigned 
to  become  district  sales  manager   of    welded    and    weldless 

products  for  the  Amer- 
ican Chain  Company, 
Inc.,  with  headquarters 
at  Chicago.  Mr.  Is- 
bester  was  connected 
with  the  mechanical 
department  of  the  Great 
Northern  Railway  at 
St.  Paul,  Minn.,  from 
1897  to  1899,  leaving 
the  Great  Northern  at 
this  time  to  go  to  the 
Sargent  Steel  Com- 
pany, with  headquar- 
ters at  Chicago.  He  re- 
mained with  this  com- 
pany until  about  1902, 
when  he  went  with  the 
Q  &  C  Company,  with 
headquarters  at  Chi- 
cago, aftenvards  be- 
coming vice-president  of  that  company.  In  1912  he  left 
the  Q  &  C  Company  to  go  with  the  Rail  Joint  Company  as 
district  sales  manager,  which  position  he  held  until  his 
change  as  noted  above.  Mr.  Isbester  has  been  a  director 
of  the  National  Railway  Applicances  Association  for  several 
years  until  his  resignation  recently.  During  the  war  Mr. 
Isljester  served  in  the  United  States  Naval  Reserve  Forces 
as  Lieutenant  Commander,  having  been  on  active  duty  from 
April,  1917,  until  he  was  placed  on  the  inactive  list  during 
May,  1919.  He  was  recalled  to  active  duty  on  July  28, 
1919,  to  be  sworn  in  as  commander  in  the  supply  corps. 
He  was  selected  for  promotion  from  lieutenant  coimnander 
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to  commander  by  the  Board  of  Selection,  and  after  receiv- 
ing his  promotion  he  was  again  detached  from  active  duty. 
Commander  Isbester  has  also  served  with  the  Illinois  Naval 
Militia  for  ten  years. 

The  Chicago  Pneumatic  Tool  Company  aimounces  the 
following  changes:  H.  B.  Barbee  has  been  appointed  man- 
ager of  eastern  railroad  sales  and  Nelson  B.  Gatch  district 
manager  of  sales,  with  headquarters  at  52  Vanderbilt  avenue, 
New  York,  to  succeed  L.  C.  Sprague,  who  is  now  manager 
of  western  railroad  sales,  with  headquarters  in  Chicago.  N. 
S.  Thulin  has  Ijeen  appointed  a  special  railroad  representative 
on  Mr.  Sprague's  staff.  T.  J.  Hudson,  Jr.,  district  manager  at 
Chicago,  is  now  manager  of  the  pneumatic  tool  sales  division. 

Kenneth  R.  Hare  has  been  appointed  district  manager  for 
the  Transportation  Engineering  Corporation,  New  York, 
with  headquarters  at  Chicago,  in  charge  of  the  territory  in 

the  middle  west,  in- 
cluding Chicago,  St. 
Louis  and  other  im- 
portant railroad  cen- 
ters. .  Mr.  Hare  was 
graduated  from  the 
LTniversity  of  Wiscon- 
sin in  1911  with  the 
degree  of  electrical  en- 
gineer, having  previ- 
ously spent  his  vaca- 
tions on  railroad  loca- 
tion and  construction 
in  Northern  Miime- 
sota,  as  concrete  in- 
spector and  later  in 
connection  with  transit 
and  level  work,  esti- 
mates, etc.  He  also  did 
considerable  work  in 
connection  with  the 
electrical  construction,  installation  of  dynamo  electric  ma- 
chinery, transformers  and  switchboards  for  the  Duluth 
Edison  Company,  and  the  General  Electric  Company.  After 
graduation  he  took  the  test  and  shop  course  at  the  Schenec- 
tady works  of  the  General  Electric  Company,  following  this, 
in  1912,  with  construction  and  meter  work  for  the  Great 
Northern  Power  Company,  Duluth,  Minn.  Later,  in  the 
same  year,  he  was  appointed  chief  electrician  for  the  North- 
em  Pacific  Railway,  in  charge  of  all  electrical  work  from  St. 
Paul  to  the  Pacific  Coast.  In  1915  he  was  appointed  asso- 
ciate editor,  and  later  became  managing  editor  of  the  Rail- 
way Electrical  Engineer,  published  by  the  Simmons-Board- 
man  Publishing  Company,  New  York.  He  left  this  position 
in  1917  to  enter  military  service  as  first  lieutenant  in  the 
Ordnance  Department.  In  1918  he  was  appointed,  on 
behalf  of  the  government,  assistant  superintendent  of  the 
munition  plant  of  the  American  Can  Company,  Kenilworth, 
N.  J.,  in  direct  charge  of  the  liigh  explosive  plant,  remaining 
in  that  position  until  the  work  of  the  plant  was  about 
finished.  He  now  becomes  district  manager  of  the  Transpor- 
tation Engineering  Corporation,  which  is  the  authorized  repn 
resentative  of  the  Edison  Storage  Battery  Company  in  the 
sale  of  storage  batteries  to  railroads,  and  of  the  .\utomatic 
Transportation  Company  in  the  sale  of  industrial  trucks  and 
tractors  to  railroads. 

The  American  Steam  Conveyor  Corporation,  Chicago,  has 
estai)lished  an  office  in  the  North  American  l)uilding,  Phila- 
delpliia.  H.  S.  Valentine  has  been  appointed  sales  engineer 
in  charge  of  the  Philadelphia  territor>'.  He  was  formerly 
associated  with  the  Link  Belt  Company,  Philadelphia,  for 
five  and  a  half  years,  and  with  the  Brown  Hoisting  Ma- 
chinery  Company   and   the   Yale  &   Towne  Manufacturing 
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Company  for  six  years.  Thomas  O.  Morgan,  until  recently 
head  of  the  service  department  of  the  New  York  office  of  the 
company,  has  been  promoted  to  the  position  of  sales  engineer 
and  will  cover  Long  Island  and  Connecticut  territory. 

The  Q  &  C  Company,  with  general  offices  at  90  West 
street.  New  York,  announces  the  formation  of  The  Q  8e  C 
Packing  &  Lubricator  Company,  with  general  offices  at  the 
same  address  and  a  factory  at  70  Pearl  street,  Jersey  City, 
N.  T-  Charles  F.  Quincy  is  president  of  the  new  company; 
W.  W.  Hoit  is  vice-president,  and  F.  F.  Kister,  treasurer, 
all  of  the  present  Q  Sc  C  Company  organization;  S.  S. 
Whitehurst,  vice-president,  and  J.  G.  Smaltz,  secretary,  are 
now  officials  of  Steele  &  Condict,  Inc.,  Jersey  City,  N.  J., 
where  increased  manufacturing  facilities  are  being  provided 
to  care  for  the  Q  &  C  piston  rod  packing  and  lubricator. 

Pratt  &  Lambert,  Inc.,  Buffalo,  N.  Y.,  announces  that  its 
New  York  office  at  185  Madison  avenue,  will  be  moved  about 
November  1  to  a  new  site  in  Long  Island  City,  where  a 
modern  warehouse  of  lirick  construction,  200  ft.  by  100  ft., 
consisting  of  two  stories  and  basement,  is  now  being  built, 
not  far  from  the  Bridge  Plaza.  Donald  L.  Clement,  former 
railway  representative,  who  has  recently  returned  from  over- 
seas service,  will  be  assistant  resident  manager  of  the  New 
York  office.  In  order  to  increase  the  production  at  the  main 
factory,  Buffalo,  a  four-story  lirick  building,  95  ft.  by  45  ft., 
to  be  devoted  to  grinding,  is  to  be  put  in  service  on  October 
1.  At  Bridgeburg,  Ont.,  a  four-stor)-  Ijrick  building,  85  ft. 
by  45  ft.,  Ts  being  erected  in  addition  to  new  chimneys, 
double  the'  size  of  the  old,  thinning  buildings,  filter  buildings 
and  other  equipment  which  will  triple  the  manufacturing 
capacity  of  the  present  factory. 

Bertram  Smith,  assistant  general  sales  manager  of  the 
Edison  Storage  Battery  Company,  Orange,  N.  J.,  has  re- 
signed to  become  president  and  general  manager  of  the  Auto- 
matic Electrical  Devices  Company,  Cincinnati,  Ohio,  Mr. 
Smith  has  had  more  than  20  years'  experience  in  the  storage 
battery  industry.  He  formerly  served  as  secretary  and  treas- 
urer of  the  old  National  Battery  Companj-,  which  sold  the 
Sperry  plate,  and  after  the  absorption  of  this  company  by  the 
United  States  Light  &  Heating  Company,  he  was  for  a  num- 
ber of  years  manager  of  the  western  territory,  with  head- 
quarters at  Chicago^  In  1913  he  resigned  to  become  assistant 
manager  of  the  Edison  Storage  Battery  Supply  Company, 
with  headquarters  at  San  Francisco,  and  in  1915  was  ap- 
pointed manager  of  the  Detroit  sales  district  for  the  Edison 
Storage  Battery  Company.  In  September,  1918,  Mr.  Smith 
was  made  assistant  general  sales  manager  of  that  company, 
with  headquarters  at  Orange. 

The  Norton  Grinding  Company  and  the  Norton  Com- 
pany, both  of  Worcester,  Mass.,  have  been  consolidated  under 
the  latter  name.  George  I.  Alden,  who  has  been  president  of 
the  Norton  Company  for  some  years,  is  chairman  of  the 
board  of  directors  of  the  reorganized  company;  Charles  L. 
Allen  is  president  and  general  manager,  Aldus  C.  Higgins, 
treasurer  and  general  counsel  and  George  N.  Jeppson,  secre- 
tar)-  and  works  manager.  Two  new  vice-presidencies  have 
been  created,  one  to  be  filled  by  W.  LaCoste  Neilson,  vice- 
president  and  foreign  manager,  and  the  other  by  Carl  F. 
Dietz,  vice-president  and  general  sales  manager.  A  factory 
for  the  manufacture  of  abrasive  products  has  been  established 
in  Japan  and  the  company  has  acquired  control  of  the  Hiro- 
shima Grinding  Wheel  Company,  located  at  Hiroshima,  near 
Kobe,  Japan,  which  was  established  some  years  ago  by  the 
company's  agents.  Sales  agencies  have  been  established  with 
native  houses  in  several  foreign  countries,  including  England, 
France,  Italy,  Belgium,  Denmark,  Holland  and  like  connec- 
tions will  be  formed  in  Norway  and  Sweden.  A  new  store  at 
Detroit,  Mich.,  has  also  been  opened  under  the  management 
of  C.  W.  Jinnette. 
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CATALOGUES 


VENTILATORS. — A  six-page  toldcr  has  been  issued  by  tlie 
Garland  Ventilator  Company,  Chicago,  briefly  describing 
and  illu.strating  by  means  of  drawings  some  of  the  best 
known  and  most  widely  used  types  of  Garland  railwa)'  car 
ventilators. 

Electric  Tr.-weling  Cranes. — A  new  catalogue  of 
Chesapeake  cranes  has  been  compiled  by  the  Chesapeake 
Iron  Works,  Baltimore,  Md.  The  book  contains  28  pages, 
9  in.  by  11J4  in.  The  first  half  is  devoted  to  descriptions 
and  illustrations  of  the  various  parts  of  the  cranes,  while  the 
last  half  contains  full  page  illustrations  of  installations. 

Curtain  Roller. — The  Curtain  Supply  Company,  New 
York,  is  revising  its  catalogue,  which  will  hereafter  be  issued 
in  the  form  of  bulletins  describing  and  illustrating  their 
various  products.  The  first  of  these,  R-2,  covers  the  Rex 
all-metal  curtain  roller  and  consists  of  eight  pages,  describing 
the  construction  of  the  roller  and  illustrating  the  detail  parts. 

Flange  Lubrication. — A  flange  oiler  which  is  simple  in 
construction,  having  two  working  parts,  said  to  be  easily 
applied,  to  eliminate  slipping  and  to  require  no  attention,  is 
l)eing  placed  on  the  market  by  J.  H.  Miner  of  Lumberton, 
Miss.     This  he  describes  in  a  booklet  of  eight  pages. 

Storage  Battery  Cars. — Typical  installations  of  Edison 
equipped  railway  storage  battery  cars  are  shown  in  Bulletin 
106,  consisting  of  16  pages  and  issued  by  the  Edison  Storage 
Battery  Car  Company,  New  York.  Illustrations  show  cars 
in  service  in  various  parts  of  the  United  States,  Central  and 
South  America,  Mexico  and  Alaska.  A  short  analysis  is  in- 
cluded of  the  relative  costs  of  storage  batter}'  and  steam  op- 
eration on  the  Long  Island  Railroad  and  the  Edison  nickel- 
iron-alkaline  storage  battery  is  described. 

Vulcan  Soot  Cleaner. — Bulletin  541,  issued  by  the 
Vulcan  Soot  Cleaner  Company,  Du  Bois,  Pa.,  contains  a 
discussion  of  the  merits  of  the  Vulcan  patented  diagonal 
method  for  cleaning  soot  from  the  tubes  of  horizontal  water 
tube  boilers,  covering  such  features  as  maintenance  cost  and 
first  cost,  accessibility  for  inspection  and  repairs  and  ease  of 
installation  and  cleaning.  Illustrations  in  two  colors  show 
typical  designs  as  applied  to  horizontal  water  tube  boilers 
with  vertical  baffling.  The  bulletin  also  contains  an  analysis 
of  the  cost  of  Vulcan  cleaners  and  their  value  as  investments. 

Whiting  Railroad  Equipment. — The  Whiting  Foundry 
Equipment  Company,  Harvey,  111.,  has  prepared  Catalogue 
145,  containing  36  pages,  to  show  the  advantages  and  labor 
saving  features  of  the  various  railroad  specialties  manufac- 
tured Ijy  this  company.  The  equipment  described  in  this 
catalogue  consists  of  screw  jack  locomotive  and  coach  hoists, 
transfer  tallies  for  locomotives  and  coaches,  cranes  and  turn- 
table tractors.  For  those  contemplating  new  shops  a  drawing 
of  a  modern  shop  layout,  showing  the  most  practical  and 
economical  arrangement  of  the  equipment,  is  included. 

Hydraulic  Machinery. — A  catalogue  of  63  pages,  em- 
bracing all  kinds  of  hydraulic  machinery,  has  been  prepared 
by  William  H.  Wood,  hydraulic  engineer,  Media,  Pa.  These 
machines  include  flanging,  riveting,  punching  and  shearing 
machines,  cranes,  hammers,  valves,  pumps,  accumulators, 
etc.  Several  drawings  are  also  shown  of  the  Wood's  flexible 
corrugated  locomotive  firebox  and  a  summary  of  the  results 
of  comparative  tests,  made  some  years  ago  on  the  New  York 
Central,  of  a  Wood's  firebox  with  arch  tubes  and  a  standard 
firebox  without  arch  tubes. 
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The 

Labor 

Turn-Over 


A  discussion  of  the  labor  turn-over 
problem,  which  is  of  more  than  ordinary 
interest,  will  be  found  on  another  page 
of  this  number.  It  is  not  written  by 
either  an  efficiency  engineer,  an  expert  employment  officer, 
or  an  executive.  There  is  nothing  theoretical  about  it.  The 
writer  who  had  had  considerable  e.\perience  as  a  mechanic 
on  a  railroad,  had  gone  into  industrial  work  and  then  re- 
turned again  to  the  railroad  shop.  His  viewpoint  is  that  of 
a  mechanic.  We  hope  that  all  of  those  foremen  and  other 
officers  who  control  shop  conditions  will  read  it  closely. 
Douljtless  your  shop  is  much  better  equipped  than  the  one  in 
which  "Nevrt"  had  his  experience.  Fortunately,  most  rail- 
roads long  ago  awakened  to  the  necessity  for  improving  these 
conditions.  On  the  other  hand,  even  the  best  equipped  shops 
may  fall  far  short  of  the  ideal  in  many  respects.  Good 
work  cannot  be  done  with  a  dull  or  inefficient  tool.  To  get 
the  l.)est  results  from  the  workmen,  conditions  must  be  such 
as  to  emphasize  the  fact  that  the  management  is  intere.sted  in 
their  comfort  and  convenience,  and  is  willing  to  do  its  full 
share  in  helping  to  make  the  conditions  most  favorable  for 
good  work. 


The 
Valve 
Setter 


There  is  no  portion  of  the  work  inci- 
dent to  turning  a  locomotive  out  of  shop 
that  is  of  greater  importance  than  the 
proper  setting  of  the  valves.  A  loco- 
motive may  have  correctly  proportioned  grate  area  and  draft 
appliances  and  be  otherwise  in  finst-class  condition,  yet  will 
not  give  economical  service  if  the  valves  are  not  so  adjusted 
as  to  secure  the  maximum  value  of  the  steam  supplied  to 
tlie  cylinders.  The  loss  of  efficiency,  even  with  the  increased 
fuel  consum])tion  that  always  occurs  with  poorly  set  valves, 
is  of  such  [jroportions  that  the  utmost  care  should  be  taken 
in  doing  this  work.     The  valve  setter,  through  incompetence 


or  indifference,  can  destroy  the  possibility  of  securing  the 
benefits  that  should  be  derived  from  a  well  designed  and  care- 
fully constructed  machine.  Observations  taken  on  a  number 
of  locomotives  known  to  have  improperly  adjusted  valves 
have  shown  an  increase  of  from  15  to  20  per  cent  in  fuel 
consumption.  At  the  same  time  these  locomotives  have  de- 
creased in  efficiency  from  9  to  15  per  cent.  The  setting  of 
valves  should  be  conducted  with  the  utmost  care  and  the 
instructions  of  the  designers  closely  followed.  The  men  do- 
ing this  work  should  be  selected  not  only  for  their  general  in- 
telligence, but  should  be  of  the  type  who  are  exacting  as  to 
detail,  as  this  is  a  matter  of  minute  adjustment  and  a  very 
slight  deviation  in  setting  the  valve  will  cause  wasteful  re- 
sults in  the  operation  of  the  locomotive. 


A  Bright  Spot 

in  the 
Industrial  World 


Against  the  background  of  industrial 
unrest,  suspicion  and  strife  with  which 
the  conduct  of  the  economic  processes 
of  the  nation  and  the  world  is  being 
l)eset,  the  resolutions  adopted  by  the  representatives  of  some 
J  0,000  employees  of  the  Mid  vale  Steel  &  Ordnance  Company, 
the  Cambria  Steel  Company  and  their  subsidiaries,  in  session 
at  Atlantic  City  on  August  22  and  23,  stand  out  in  strong 
relief.  The  opinion  of  these  employees,  expressed  in  the 
resolutions,  is  that  "the  persistent  and  unceasing  demands  of 
workingmen  employed  in  all  classes  and  kinds  of  industries 
for  a  shorter  day's  work  and  an  increased  rate  in  order  to 
meet  the  present  high  cost  of  living  is  uneconomic  and  unwise 
and  should  not  be  encouraged."  That  these  men  have  a 
keen  appreciation  of  the  real  situation  is  evident  from  the 
reasons  given  for  tliis  opinion,  namely,  that  "the  price  of 
ctmimodities  is  regulated  by  the  day's  labor  of  a  man  and 
the  real  unit  of  value  or  the  unit  of  compensation  is  not  a 
dollar,  but  the  purchasing  power  of  a  dollar,  and  that  the 
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average  price  of  commodities  varies  with  the  average  com- 
pensation received  for  an  hour's  work  by  everj'  man  and 
every  woman,"  and  that  the  only  sure  remedy  for  the  high 
cost  of  living  is  increased  production  and  stabilization  of 
prices  in  conformity  with  wages  now  being  paid.  It  is  sig- 
nificant that  the  employees  of  the  Midvale  and  Cambria 
Companies  are  organized  under  one  of  the  so-called  industrial 
democracy  plans  to  which  reference  has  previously  been  made 
in  these  columns.  While  these  resolutions  are  hardly  suffi- 
cient evidence  on  which  to  claim  the  complete  success  of  such 
plans,  they  are  indicative  of  the  sane  attitude  which  may  be 
expected  from  any  group  of  workers  when  their  relations  with 
the  employer  are  organized  on  a  basis  of  open  dealings  and 
mutual  freedom  from  suspicion. 


Front 
End 


The  careful   inspection   of   front   ends 
of  locomotives  bears  a  very  close  and 
important  relation  to  fuel  consumption 
Inspection  ^^^  should  be  given  constant  attention 

in  roundhouse  work.  A  frequent  source  of  trouble  and  a 
serious  cause  of  loss  in  steaming  efficiency  is  leakage  around 
the  tubes  in  the  front  sheet.  This  was  cleariy  demonstrated  in 
the  case  of  a  locomotive  selected  for  a  series  of  tests  of  front- 
end  arrangements.  After  a  few  trial  trips  with  repeated  failure 
of  the  locomotive  to  steam  properly,  even  with  the  most  care- 
ful firing  by  the  best  fireman  on  the  division,  an  inspection 
of  the  front  tube  sheet  disclosed  numerous  leaks,  notwith- 
standing that  a  supposedly  competent  man  had  inspected 
the  locomotive  before  the  tests  were  begun.  After  these 
leaks  were  stopped  a  conservative  estimate  placed  the  saving 
in  coal  burned  at  approximately  1 ,000  lb.  per  hundred  miles. 
At  the  price  of  fuel  prevailing,  this  effected  a  considerable 
economy  in  fuel  cost,  as  well  as  adding  greatly  to  the  effi- 
ciency, and  consequently  the  earning  power,  of  the  locomo- 
tive. Other  apparently  trivial  matters,  such  as  poorly  made 
joints  between  the  exhaust  stand  and  nozzle  were  found  to 
have  a  very  appreciable  effect  on  the  performance  of  the 
locomotive.  The  need  of  economy  in  these  times  of  high  prices 
of  fuel  ?.nd  the  necessity  that  the  earning  power  of  equip- 
ment be  kept  at  the  highest  possible  point  warrant  the  most 
exacting  inspection  whenever  possible  between  the  regular 
inspection  periods.  This  can  readily  be  accomplished  in  the 
roundhouse,  provided  the  men  are  each  instructed  that  it  is 
not  only  their  job  to  make  repairs  as  directed  by  their  fore- 
men, but  also  to  report  any  defect  that  may  come  to  their 
notice.  Consistent  co-operation  of  the  mechanics  and  in- 
spectors in  the  roundhouse  will  insure  worth  while  results. 


way  as  to  insure  that  the  workmen  will  be  fully  coached 
and  educated  as  to  how  best  to  do  their  work. 

The  condition  of  the  freight  car  equipment  generally  is 
very  bad.  During  the  war,  material  and  labor  conditions 
made  it  necessary  to  repair  the  cars  only  to  such  an  extent 
as  to  keep  them  in  service  for  the  time  being.  The  result  of 
this  policy,  which,  of  course,  was  necessary,  is  now  begin- 
ning to  be  felt,  and  the  situation  promises  shortly  to  become 
acute.  It  demands  immediate  attention  in  a  big  way.  Some 
car  department  officers  are  of  the  opinion  that  it  will  be 
necessary  to  have  the  deferred  work  done  in  outside  repair 
shops,  'others  feel  that  with  determination  and  support 
from  above,  the  car  department  forces  can  be  organized  to 
do  the  work.  Necessarily  it  will  require  heavy  expenditures 
both  for  labor  and  material.  When  we  consider  what  a. 
breakdown  in  railroad  operation  may  mean  at  this  time  in 
restricting  national  production  and  in  preventing  an  earlier 
return  to  normal  conditions,  it  would  seem  that  those  in 
authority  would  not  long  hesitate  in  taking  the  necessary 
steps  to' remedy  this  condition,  no  matter  how  high  the  cost 
may  be. 


Changes  in  the  application  of  the  M.  C. 

B.  rules  of  interchange  which  take  effect 
Departnient  October  1,  are  such  as  to  put  the  rules 

Problems  ^j^^^^  ^^  ^  pre-war  basis.    The  task  of 

reorganizing  the  car  department's  forces  and  practices  will 
not  be  an  easy  one,  particularly  in  view  of  the  changes  in 
the  personnel  of  the  forces  which  have  taken  place  during 
the  past  year  or  two. 

The  meeting  of  the  Chief  Interchange  Car  Inspectors  & 
Car  Foremen's  Association  at  St.  Louis,  September  23-25, 
promises  to  be  largely  attended,  and  will,  of  course,  be  of 
more  than  ordinary  interest  because  of  these  changing  con- 
ditions. Like  the  Traveling  Engineers'  Association,  the 
members  of  this  organization  concern  themselves  with  an 
important  and  very  highly  specialized  work.  They  are  in 
daily  touch  with  the  practical  application  of  the  rules  of 
interchange  and  with  the  detail  problems  of  car  operation 
and  maintenance.  Because  of  the  radical  changes  which 
have  taken  place  in  the  car  department  under  wartime  con- 
ditions, this  organization  or  some  other  must  also  give  early 
and  thorough  attention  to  the  problem  of  recruiting  the  car 
department  forces  and  of  improving  supervision  in  such  a 


The 
Traveling 
Engineers 


Special  importance  attaches  to  the  an- 
nual meeting  of  the  Traveling  Engi- 
neers' Association  which  will  he  held  in 
Chicago,  September  16-19.  This  or- 
ganization has  consistently  confined  its  energies  to  the  prob- 
lem of  improving  locomotive  operation,  and  from  a  purely 
practical  standpoint  alone  Ijps  accomplished  really  lemark- 
able  results.  Now  it  is  fac'ed  with  the  question  of  deciding 
its  future  relatior?hip  to  the  American  Railroad  Association 
and  particularly  to  Section  III — Mechanical  thereof.  It  is 
of  vital  importance — and  this  is  not  an  exaggerated  expres- 
sion— in  the  interests  of  increased  efficiency  of  operation  for 
the  railroads  at  large,  that  the  action  which  is  taken  be 
such  as  to  encourage  and  further  intensify  the  good  work 
which  has  been  done  so  well  by  the  Traveling  Engineers' 
Association. 

Efficient  and  economical  locomotive  operation  is  one  of 
the  keynotes  to  greater  efficiency  of  railroad  operation.  The 
members  of  the  Traveling  Engineers'  Association  are  largely 
men  who  are  on  the  actual  "firing  line"  on  the  road;  a  fact 
which  is  readily  apparent  to  anyone  who  has  attended  the 
meetings  of  the  association.  These  men  know  what  they  are 
talking  about  because  of  intimate  contact  with  operating  con- 
ditions. Because  of  this  and  because  the  nature  of  their  work 
is  such  as  to  force  them  to  express  themselves  clearly  and 
concisely,  and  because  they  are  educators  and  leaders  in  loco- 
motive operation,  their  composite  opinions  and  conclusions, 
as  reached  in  conference,  must  carry  real  force  and  special 
weight. 

Next  in  importance  to  deciding  wisely  upon  the  necessary 
changes  in  organization  is  the  advisability  of  taking  steps 
to  insure  making  the  personality  and  efforts  of  the  traveling 
engineer,  or  whatever  his  title  may  be,  more  effective.  It  is, 
unfortunately,  only  too  true  on  many  roads  that  these  men 
are  handicapped  and  burdened  with  detail  duties  that  largely 
prevent  their  being  on  the  road  as  much  as  is  desirable,  or 
indeed  necessary,  for  the  best  interests  of  the  railroad.  Men 
who  are  fitted  by  experience,  ability  and  personality  to 
educate  and  influence  the  enginemen  to  secure  better  results 
are  being  forced  to  give  entirely  too  much  of  their  time  to 
clerical  and  other  duties  which  could  just  as  well  be  handled 
by  men  of  less  experience  and  not  so  well  fitted  for  road  work. 
They  should  not  be  required  to  assign  power,  despatch 
engines,  keep  up  the  force,  assign  crews  and  other  work  of 
this  .sort.  Or  if  they  are,  then  it  should  be  clearly  under- 
stood that  they  are  not  expected  to  do  much  road  work,  and 
steps  should  be  taken  to  build  up  a  special  staff  to  do  this 
work.  No  one  will  dispute  the  fact  that  it  is  necessan,'  to 
have  a  competent  staff  on  the  road  to  supervise  locomotave 
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operation;  the  trouble  lies  in  the  fact  that  many  roads  are 
fooling  themselves  into  the  belief  that  they  have  such  a  staff, 
while,  in  reality,  although  the  men  are  carrying  titles  which 
indicate  that  they  are  responsible  for  the  road  work,  they  are 
actually  spending  little  or  no  time  on  the  road.  This  situation 
should  be  remedied. 


The  Issue 
Before  the 
Shop  Crafts 


,,       _,  The  heat  treatment  of  locomotive  forg- 

Heat  Treatment  .  ,    ,  •  ^      i.     j 

,  ,  .  mes  was  regarded  as  an  important  ad- 

of  Locomotive  °         .      ,   °         ..  ^     ^^-  , 

P      .  vance  m  locomotive  construction  when 

first  introduced,  but  at  the  present  time 
the  practice  seems  to  have  fallen  into  disuse  on  many  roads 
where  it  has  been  tried.  Nevertheless  the  Master  Black- 
smiths' Association  at  its  recent  convention  advocated  the 
use  of  heat  treatment  wherever  possible. 

The  statement  has  been  made  that  heat  treated  parts  have 
proved  unreliable  in  service,  and  certainly  during  the  period 
when  heat  treating  was  first  used  there  were  many  failures 
that  for  the  time  being  remained  unexplained.  These 
troubles  from  heat  treated  material  were  probably  due  to  the 
effort  to  secure  e.xtremely  high  tensile  strength  by  qurnching 
at  a  high  temperature  and  drawing  at  a  low  temperature, 
making  the  steel  liable  to  fracture.  Furthermore,  some  manu- 
facturers attempted  to  meet  the  demand  for  heat  treated 
material  by  doing  the  work  with  inadequate  equipment  and 
inexperienced  men.  Considerable  progress  in  the  heat 
treatment  of  large  forgings  has  been  made  during  the  war, 
and  at  present  the  manufacturers  can  furnish  a  much 
better  product  than  fomierh-. 

The  successful  use  of  heat  treatment  on  automobile  forg- 
ings has  been  pointed  out  as  demonstrating  the  feasibility  of 
improving  the  properties  of  locomotive  forgings  by  heat 
treatment.  The  fact  must  not  be  overlooked,  however,  that 
large  pieces  cannot  be  cooled  as  rapidly  as  small  pieces,  and 
in  driving  axles  or  similar  parts  there  is  certain  to  be  a 
considerable  difference  in  temperature  between  the  interior 
and  exterior  of  the  forgings.  Experiments  have  demon- 
strated that  large  forgings  subjected  to  the  same  heat  treat- 
ment as  smaller  pieces  of  the  same  chemical  composition 
show  a  lower  elastic  limit  and  lower  tensile  strength,  usually 
accompanied  by  a  slight  reduction  in  the  elongation  and 
reduction  of  area.  This  effect  is  particularly  noticeable  in 
alloy  steel.  For  example,  a  test  piece  of  nickel  chrome  steel 
in  the  form  of  a  five-inch  cube  quenched  and  drawn,  showed 
an  elastic  limit  of  125,000  lb.  per  sq.  in.,  tensile  strength  of 
134,000  lb.  per  sq.  in.,  with  elongation  and  reduction  of 
area  of  18,  and  58  per  cent  respectively.  A.  forging  from 
the  same  ingot  12  in.  in  diameter,  treated  at  the  same  tem- 
perature, showed  an  elastic  limit  of  74,500  lb.,  or  approxi- 
mately 60  per  cent  of  the  elastic  limit  shown  by  the  test 
piece.  The  tensile  strength  of  the  forging  was  109,000  lb. 
per  sq.  in.,  the  elongation  IS  per  cent  and  the  reduction  of 
area  42  per  cent.  This  shows  conclusively  that  it  is  un- 
reasonable to  expect  the  same  properties  in  locomotive  forg- 
ings that  are  secured  in  the  smaller  parts  used  for  auto- 
mobiles. 

To  call  attenticm  to  the  benefit  to  be  derived  from  the 
use  of  heat  treated  material  would  be  superfluous.  Heat 
treated  material  has  proved  satisfactory'  in  all  respects  ex- 
cept uniformity  of  results  and  concerted  action  by  the  rail- 
roads, co-operating  with  the  manufacturers,  should  eliminate 
the  difficulties  which  have  prevented  the  railroads  from 
using  it  more  extensively.  Where  forgings  are  to  be  made 
by  the  railroads  it  might  be  well  to  pay  more  attention  to  the 
heat  treatment  of  carbon  steel,  with  which  the  railroads'  black- 
smiths are  more  familiar.  On  the  other  hand,  alloy  steel 
should  not  be  neglected.  If  more  importance  were  attached 
to  securing  a  high  elastic  limit  with  moderate  reduction  of 
area  and  elongation,  it  would  no  doubt  be  possible  to  obtain 
steel  which  would  show  uniform  properties  and  yet  be  very 
satisfactory  for  use  for  locomotive  parts. 


President  Wilson  and  Director  Gen- 
eral Hines  cannot  be  too  strongly  com- 
mended for  the  unequivocal  stand  they 
have  taken  on  the  question  of  wage  in- 
creases in  denying  increases  ranging  from  17  to  27  cents  an 
hour  to  railway  shop  men.  The  labor  situation,  complicated 
by  the  question  of  the  relationship  of  an  increase  to  the 
shopmen  to  the  rates  of  other  classes  of  railway  employees 
and  ijy  the  apparent  difficulty  with  which  the  national  leaders 
of  the  shopmen's  unions  were  maintaining  a  reasonable  de- 
gree of  discipline  in  the  ranks  of  their  organizations,  has 
thereby  been  greatly  clarified.  The  issue  is  now  clearly 
drawn.  Are  the  shopmen's  unions  to  pursue  a  course  of 
selfishness  which  will  defeat  their  own  ends  or  will  they  dis- 
play an  enlightened  self-interest  which  does  not  overlook  the 
rights  of  the  public  and  the  national  welfare? 

Vigorous  action  has  been  taken  by  the  Administration  to 
arrest  the  upward  trend  of  prices  and  to  reduce  the  cost  of 
living  and  it  is  probable  that  nothing  is  being  left  undone  to 
accomplish  everything  inthis  direction  which  can  be  accom- 
plished by  corrective  legal  measures  and  concerted  action  of 
the  administrative  forces  of  the  government.  At  the  outset, 
however,  results  must  be  slow  in  appearing  and  until  time 
has  demonstrated  what  measure  of  success  may  be  expected 
from  the  experiment,  the  least  that  each  citizen  or  group  of 
citizens  can  do  is  carefully  to  refrain  from  injecting  any  new 
disturbing  elements  into  the  situation.  A  lack  of  steadiness  on 
the  part  of  any  group  of  the  public  will  seriously  jeopardize 
all  efforts  to  bring  the  cost  of  living  under  control. 

The  fundamentals  of  this  situation  have  evidently  been 
clearly  visualized  by  some  of  the  organized  railroad  men 
themselves.  The  efforts  to  reduce  living  costs  now  being 
made  by  the  federal  government  were  strongly  advised  both 
by  Warren  S.  Stone,  president  of  the  Brotherhood  of  Locomo- 
tive Engineers,  and  W.  G.  Lee,  president  of  the  Brotherhood 
of  Railway  Trainmen,  who  stated  frankly  that  this  was  the 
real  remedy  rather  than  further  increases  in  wages. 

What  then  will  be  the  position  of  the  shopmen's  unions  if 
they  vote  to  strike  in  an  effort  to  enforce  their  demands  for 
a  general  wage  increase?  First,  they  will  have  caused  a 
serious  interruption  of  transportation  and  distribution  of  the 
necessities  of  life.  An  irreparable  economic  loss  will  result. 
Prices  of  necessities  will  increase  and  there  will  be  general 
suffering,  in  which  the  shopmen  will  participate.  Second, 
this  loss  and  suffering  will  be  brought  about  to  enforce  de- 
mands which,  should  they  be  granted,  will  ultimately  result 
in  adding  $800,000,000  a  year  to  the  country's  transportation 
bill,  starting  a  new  cycle  of  increased  wages  and  increased 
production  costs,  leading  straight  toward  national  disaster 
And  this  will  all  be  undertaken  in  direct  opposition  to 
the  program  advised  by  the  leaders  of  other  organizations  of 
railroad  men  and  will  undoubtedly  meet  with  the  condemna- 
tion of  these  great  bodies  of  the  shopmen's  fellow-workers. 

These  facts  have  all  been  placed  before  the  men  and  will  be 
considered  by  them  in  making  their  decision.  They  have  also 
been  clearly  presented  to  the  public  and  whether  it  be  assumed 
that  the  President's  statement  was  an  appeal  to  public  opin- 
ion, or  merely  voiced  public  opinion,  it  is  reasonablv  clear 
what  attitude  the  public  will  now  take  should  the  shopmen 
strike.  Under  such  conditions,  accompanied  bv  the  same 
firmness  and  unequivocal  stand  in  dealing  with  the  strike 
as  that  shown  in  dealing  with  the  demands  for  a  general  wage 
increase,  the  prospects  for  success  are  practically  hopeless.  ^ 
The  issue  is  clearly  drawn.  Will  the  men  aid  the  nation 
in  obtaining  economic  stability,  in  the  benefits  of  which  thev 
will  themselves  participate,  retaining  thereby  the  honor  and 
respect  of  the  public?  Or  will  they  attempt  to  bring  on 
chaos,  thereby  making  themselves  the  enemies  of  society,  with 
loss  of  influence  and  dishonor  to  themselves  and  their  or- 
ganizations?   The  countPi-  awaits  the  answer. 
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INADEQUATE  MAIN  DRIVING  BOXES 

Brcoklvn.  N.  Y. 

To  THE  Editor: 

Mr.  Murdock'5  communication  on  inadequate  main  diving 
boxes  which  appeared  in  your  issue  of  July,  1919,  is  inteiest- 
ing  in  that  it  draws  attention  to  practices,  at  least  a  part  of 
which  have  long  been  standard  for  long  main  bo.xes.  His 
aversion  to  a  constant  spring  thrust  to  maintain  adjustment 
of  wedges  is  not  warranted  or  justitied  by  the  results  obtained 
in  service,  as  the  automatic  spring  adjusted  wedge  has  re- 
peatedly demonstrated  itself  to  be  a  most  excellent  device. 
It  automatically  takes  care  of  expansion  of  the  metals  in 
driving  boxes  and  maintains  adjustment  to  compensate  for 
wear  of  the  faces  of  the  shoe,  wedge  and  box.  That  this  is 
desirable  with  present  box  equipment  there  can  be  no  doubt. 

Mr.  Murdock's  reference  to  the  taper  of  wedges  is  errone- 
ous, the  standard  taper  used  by  the  American,  Baldwin  and 
Lima  locomotive  companies  being  one  inch  per  foot.  The 
angle  of  this  taper  is  4  deg.,  47  min.  According  to  good 
authorities,  the  angle  of  repose  of  smooth  surfaces  occa- 
sionally greased  lies  between  4  and  4J/^  deg.  That  is  to 
say,  the  surfaces  will  slip  at  the  angle  mentioned. 
Therefore,  somewhat  more  than  sufficient  spring  thrust  to 
sustain  the  weight  of  the  wedge  is  necessary  to  take  care  of 
the  piston  thrust.  In  fact,  the  usual  spring  thrust,  with  the 
automatic  wedge,  varies  between  1,600  lb.  and  2,100  lb.  The 
taper  of  the  automatic  wedge  is  1  S/16  in.  per  foot. 

When  the  pistons  of  a  locomotive  are  moving  in  opposite 
directions,  because  the  centers  of  the  cylinders  and  the 
centers  of  the  driving  box  bearings  do  not  lie  in  the  same 
transverse  plane,  the  forces  acting  on  the  driving  box  bear- 
ings exceed  the  piston  thrust  in  a  ratio  which  is  directly 
proportional  to  the  ratio  of  the  distances  apart  of  these 
centers. 

Assume  that  the  distance  between  centers  of  driving  boxes, 
in  the  four  engines  of  the  writer's  tabulation,  on  page  174 
of  the  April,  1919,  issue  is  42  in.,  and  that  the  distance 
between  the  centers  of  the  cylinders  is  74  in.  in  the  four 
coupled,  86  in.  in  the  six  coupled,  91  in.  in  the  eight  coupled 
and  95  in.  in  the  ten  coupled.  The  ratio,  by  which  the  piston 
thrust  must  be  multiplied  to  obtain  the  pressure  on  the  bear- 
ings of  the  main  bo.xes  is  74/42  in  the  four  coupled, 
86/42  in  the  six  coupled,  91/42  in  the  eight  coupled  and 
95/42  in  the  ten  coupled. 

Using  the  foregoing  ratios  and  the  piston  thrusts  given  in 
the  tabulation  referred  to  above,  lines  15  and  16  should  read 
differently  and  a  new  line  should  be  added  as  follows: 

Four-  Six-  Eight-  Ten- 

coupted  coupled  coupled  coupled 

Line   15— Box  pressure,  total.  Hi 101,234  179.377  250,333  330,532 

Line    16 — Horizontal    bearing    pressure, 

lb.  pet   sq.  in 1.349  2.174  2.782  3,390 

Line     17 — Ratio,    horizontal    to    vertical 

bearing  pressures 7.731  13.175  18.671  24.926 

The^e  figures  are  based  upon  full  boiler  pressure.  It  is 
fair  to  assume  that  the  average  M.  E.  P.  of  a  freight  engine 
in  going  over  a  division  will  be  close  to  one-half  boiler 
pressure,  so  we  w-ill  divide  the  figures  in  line  17  by  2  and 
get  the  ratio  of  probable  horizontal  wear  to  probable  vertical 
wear,  which  for  the  four-coupled  engine  is  3.865;  for  the  six- 
coupled,  6.587;  for  the  eight-coupled,  9.335;  and  for  the 
ten-coupled,  12.463. 

Now,  the  question  arises:  How  can  any  one  expect  to 
maintain  driving  boxes,  which  wear  in  the  horizontal  direc- 
tion, nearly  12' ^  times  as  fast  as  they  do  in  the  vertical 
direction?  One  should  find  no  great  difficult>%  in  arriving 
at  the  conclusion  that  this  is  a  well  nigh  impossible  proposi- 


tion, even  with  crown  bored  brasses,  as  it  has  proved  to  Ije 
in  practice. 

Now,  let  us  see  just  what  the  practice  of  crown  boring 
referred  to  by  Mr.  Murdock  would  do  for  the  ten-coupled 
engine.  A  safe  figure  for  bearing  pressure  per  square  inch 
is  200  lb.  in  driving  bo.xes  of  freight  engines. 

The  live  load  on  the  main  journal  is  26,650  lb.,  and  on 
the  basis  of  200  lb.  per  sq.  in.  we  find  that  we  may  safely 
reduce  the  vertically  projected  area  of  the  bearing  to  133}4 
sq.  in.  This  calls  for  a  crown  bore  5  in.  wide  by  12  "4  in. 
long,  and  in  boring  the  crown  we  have  reduced  the  liearing 
area  in  the  horizontal  direction,  owing  to  the  fact  that  the 
crown  bore  extends  downward  Yz  in.  If  Yz  in.  full  bearing 
is  left  on  each  end  of  the  brass  to  prevent  the  escape  of 
grease  the  projected  bearing  area  in  the  horizontal  direction 
is  913/^  sq.  in.  Dividing  330,532  lb.  by  913.8,  the  Ijearing 
pressure  per  sq.  in.  is  found  to  be  3,617  lb.,  and  the  ratio 
of  probable  horizontal  wear  to  probable  vertical  wear  be- 
comes 9.042.  This  is  a  betterment  of  27J/2  per  cent  at  the 
start,  but  it  must  be  remembered  that  as  wear  progresses 
the  projected  area  of  the  crown  bearing  will  be  increased  in 
area.  At  any  rate,  the  improvement  thus  effected  has  been 
so  entirely  negligible  that  several  roads  have  abandoned  the 
practice. 

The  writer  had  no  idea  that  the  rearrangement  of  the 
bearing  surfaces  which  he  suggested  in  his  former  letter 
would  go,  as  it  has,  practically  unchallenged.  The  most 
obvious  difiiculty  with  the  arrangement  shown  lies  in  the 
fact  that  a  ven,-  slight  vertical  wear  would  throw  the  lower 
portion  of  the  thrust  brasses  out  of  contact  with  the  journal 
and  render  them  useless,  after  which  the  box  would  wear 
open  just  as  fast  as  the  half-shell  type.  The  writer  believes, 
however,  that  there  is  no  good  reason  why  the  bo.x  should 
not  be  made  sectional,  say  in  three  pieces,  one  to  embrace 
a  crown  brass  and  carry  the  weight,  while  cheek  plates  em- 
bracing thrust  brasses  would  be  arranged  at  the  front  and 
back  of  the  journal  in  such  manner  as  to  take  care  of  the 
thrust  and  pull  from  the  piston.  With  a  box  of  this  descrip- 
tion it  would  be  necessary  to  interlock  the  pieces,  so  that 
they  would  be  incapable  of  any  movement  relatively  to  each 
other,  except  that  necessary  to  close  and  open  the  bearings. 
To  take  up  slack  and  stop  a  pound,  set  up  the  wedge  on 
the  engine  trame.  When  a  pre-determined  limit  of  take-up 
has  been  reached,  put  shims  behind  the  brasses  to  restore 
the  original  box  dimension,  then  set  up  the  wedge  as  before. 
The  writer  can  see  no  reason  why  an  engine  should  ever  be 
taken  off  its  wheels  except  to  true  up  the  tires  and  journals, 
as  the  brasses  could  be  slip  fits  in  their  recesses  and  could 
l)e  renewed  whenever  necessarv'.  The  box  could  be  removed 
from  the  frame  without  dropping  the  wheels  or  removing  the 
rods.  This  should  be  convenient  when  taking  up  lateral 
motion. 

Inadequate  main  boxes  is  a  most  important  subject,  rela- 
tive to  the  maintenance  of  locomotives  and  the  mere  men- 
tion of  it  should  provoke  the  liveliest  of  discussions.  The 
writer  sincerely  hopes  to  see  more  of  it  in  future  issues  of 
\'our  valued  paper.  Charles  F.  Prescott. 


New  Met.al  Alloy. — Trade  Commissioner  H.  C.  Mac- 
Lean,  at  Rome,  has  sent  a  report  to  the  Department  of  Com- 
merce of  a  new  alloy  of  zinc  and  copper  which  has  been  given 
the  name  of  Biakametal.  This  alloy  quickly  demonstrated 
its  usefulness  in  Italian  industry,  and  l^y  reason  of  its  special 
qualities  promises  to  attain  similar  success  throughout  the 
world,  iletallurgists  have  made  every  effort  to  determine 
its  exact  composition,  but  without  success.  It  is  stronger 
than  steel  and  less  corrosive  than  copper.  The  most  im- 
portant characteristics  are  said  to  be  the  highest  known 
ijreaking  point,  the  highest  limit  of  elasticity,  perfect  homo- 
geneity, high  resistance  to  thermic  action  and  high  resist- 
ance to  chemical  action. 


Pusl.cr    Mnikt    Locomotive    for    the    Pcn>}syh-ania     Lu\cs 


Penn.  Lines  Mallet  Locomotive 

For  Pusher  and  Hump  Yard  Service;  51-in.  Wheels 
and    28-in.    Stroke;     100,000    lb.     Tractive    Effort 


THE  Pennsylvania  Lines  West  of  Pittsburgh  has  recently 
received  from  the  Baldwin  Locomotive  Works  10  Mal- 
let locomotives  of  the  0-8-S-O  type,  which  are  desig- 
nated by  the  railroad  as  Class  CC-2-s.  These  locomotives 
are  designed  for  heavy  pusher  and  hump  yard  service  and 
some  idea  of  the  severe  conditions  which  they  are  required 
to  meet  is  conveyed  by  the  fact  that  they  develop  a  tractive 
effort  of  100,000  lb.  The  maximum  grade  in  the  hump 
yards  on  the  Pennsylvania  Lines  is  iYz  per  cent,  but  the 
new  Mallets  are  designed  for  operation  on  grades  as  steep  as 
five  per  cent  and  on  curves  of  18  deg. 

In  the  design  of  these  locomotives  there  are  a  numlier  of 
departures  from  well  established  Pennsylvania  standards  and 
in  many  respects  the  practice  of  the  builders  has  been  fol- 
lowed. The  locomotives  have  conical  wagon  top  boilers  with 
radial  stayed  fireboxes  instead  of  the  Bellpaire  type  gener- 
ally used  on  Pennsylvania  power.  The  boiler  has  an  outside 
diameter  at  the  first  ring  of  8SJ/2  in.,  increased  by  the  conical 
second  course  to  an  outside  diameter  of  100  in.  at  the  throat 
sheet  cour.se.  The  firebox  has  an  inside  length  of  144''8  in. 
and  is  96^4  in-  wide.  A  barrel  combustion  chamber  extends 
forward  into  the  boiler  38 ■/  in.  from  the  vertical  flange  of 
the  inside  throat  sheet.  The  tubes  and  flues  have  a  lenglli 
of  22  ft.  and  are  2^^  in.  and  SYz  in.  in  diameter,  resjiectively. 
The  boiler  is  also  ecjuipped  with  a  52-element  Type  A  super- 
heater. 

Three  rows  of  Baldwin  expansion  staybolts  support  the 
front  end  of  the  crown  sheet.  The  arch  is  supported  on  five 
tubes  and  the  locomotive  is  fired  by  a  Duplex  stoker.  The 
throttle  is  of  the  inside  connected  type  with  the  operating  rod 
extending  through  the  back  head  on  the  vertical  center  line; 
the  throttle  is  equipped  with  an  auxilian,-  drifting  valve. 

The  wheels  are  of  comparatively  small  diameter,  measur- 
ing 51  in.  over  the  tires  and  the  low  pressure  cylinders  are 
placed  on  an  inclination  of  1  in  .i5  in  order  to  provide  suffi- 
cient clearance  above  the  rail.  The  high  pressure  cylinders 
are  26  in.  in  diameter  and  the  low  pressure  40  in.  in  diameter. 
A  28-in.  stroke  was  made  necessary  by  the  small  diameter  of 
the  drivers.  Steam  distribution  is  controlled  by  14-in.  pis- 
ton valves  for  both  the  high  and  low  pressure  cylinders  and 
the  engines  are  fitted  with  the  Simplex  type  of  intercepting 
valve  with  auxiliary  high  pressure  exhaust  to  the  stack.  The 
Wal.schaert  valve  motion  is  used  throughout  and  the  motion 
is  controlled  by  the  Ragonnet  type  B  reverse  gear. 

The  main  driving  axles  have  10'4-in.  journals,  while  the 
journals  of  the  other  axles  are  10  in.  in  diameter.  All  jour- 
nals are  14  in.  in  length.  The  driving  axles  are  of  heat 
treated  steel  and  are  hollow  bored.     Heat  treated  steel  is  also 


used  for  the  crank  pins  and  the  connecting  and  coupling  rods. 
All  driving  tires  are  flanged. 

The  equalization  of  the  rear  group  of  wheels  is  continuous 
on  each  side  of  the  locomotive.  In  the  case  of  the  front 
group  the  springs  of  the  leading  wheels  are  cross  equalized 
at  the  forward  ends  and  attached  to  the  frames  at  the  rear 
ends.  Those  of  the  remaining  three  pairs  of  wheels  are 
equalized  together  on  each  side. 

Although  the  cab  deck  is  roomy,  the  cab  itself,  in  accord- 
ance with  recent  Pennsylvania  practice,  is  comparatively 
short  and  the  steam  turret  is  placed  outside  and  immediately 
in  front  of  the  cab.  Two  sand  boxes  are  provided,  one 
mounted  over  the  first  barrel  course  and  the  other  above  the 
firebox  wrapper  sheet  just  ahead  of  the  cab.  These  are 
arranged  to  deliver  sand  to  the  rails  at  either  the  front  or 
rear  of  each  group  of  driving  wheels. 

The  tender  is  built  up  with  a  one-piece  cast  steel  frame 
and  the  tank  is  so  designed  that  a  water  scoop  subsequently 
can  be  applied  if  desired. 

The  following  table  presents  the  principal  dimensions  and 
data  for  these  locomotives: 


General   DaUi 


.4   ft.   SVi   in. 
.  Pusher 


Gage    

Service     

Fuel     Bit.    Coal 

Tractive    effort     100,000  lb. 

Uciglit    ill    working    order 458.140  1b. 

Weight    on    drivers    458.140  1b 

Weight  of  engine  and  tender  in  working  order  (est.) 650.000  lb. 

Wheel  b2se.    driving 40  ft.    1  •/$    in. 

Wheel   tase,    rigid 14    ft.    9   in. 

Wheel   Ijase,   total 40   ft.    1 J4   in. 

Wheel  base,  engine  and  tender 78  ft.  8J4  ii 

Weight    or.    drivers    -^    tractive   effort 4.6 

Total    tveight    -r-    tractive    effort 4,6 

Tiactivc    effort    X    diam.    drivers    -^    equivalent   heating  surface* 714.4 

Equivalent    heating    surface'    ~-    grate    area 74.i 

Firebo.'^  healing  surface   -^    equivalent  hcati.ig  surface,*  per  cent 5.5 

Weight  on   drivers    -^    equivalent   heating   surface* 64.2 

Total    weight    ~    equivalent    heating  surface* '..64.2 

Volume   equivalent  simple  cylinders 24.2   cu.   ft. 

Equivalent   heating   surface*    -r-    vol.    cylinders 294.5 

Grate    area     -i-    vol.    cylinders 4.0 

Cylinders 

Kind     Compound 

Diameter  and  stroke 26  in.  and  40  in.  by  28  in. 

Valves 

Kind     Piston 

Diameter    14    in. 

IVIieels 

Driving,  diameter  over  tires 51   in. 

Driving,    thickness   ot    tires 3^    in. 

Driving  journals,  main  diameter  and  length lOM  in.  by  14  in. 

Driving  journals,    others,    diameter   and   length 10  in.  by    14    in. 

Boiler 

Style      Conical 

Working  pressure   225  lb.  per  sq.  in. 

Outside     diameter     of     first    ring SSS'i     in. 

Firebo-v.  length  and  width 144'^  in.  by  9$ii  in. 

Fiiebox  plates,  thickness Sides,  back  and  crown.   3^   in.:  tube,   ii  in. 
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Firebox,   water    space Front,   6   in.;    sides  and  back,   4^1  in. 

Tubes,    number    and    outside    diameter 209 — 2^  in. 

Flues,    number   and   outside   diameter 52 — 5 1^1  in. 

Tubes   and    Hues,    length 22  ft. 

Heatiut;    surface,    tubes    and    flues 4,639    sq:  ft. 

Heating   surf^ice,    Hrebox,   including   arch  tubes 391    sq.  ft. 

Heating    surface,    total..., ^. ......... ., , 5,030    sq.  ft. 

JSuperhtiitcr   healing  surface    '. ; 1,406   sq.  ft. 

Equivalent    heating    surface*  ..■..;.;.'... 7,139'  sq.  ft. 

Gfdte  area    ......,.'.;. -. 96.3   sq.  ft. 

Tender - 

Xank    • ■  Water    bottom 

Frame      "  ."T.  7.  .7 cast     steel 

Weight     (esUmated) ^ 192,0.05    lb. 

Wheels,    diameter  - - ., .- ■:■.-■■•■  -^^  ■,:■.■■•,•.••■  ^  •  t:  -.^^    !"■ 

Journals,   diameter  and  length    6  in.   by   11    in. 

Water  capacity ^. 10,000    gal. 

L,oaI    capacity     ...  ._ ■ -0    ton 

*Jc.quiv3lciit    heating    surface    =    total    evaporative    surface    +     1.5    times 
the    superheating    surface. 


LAME  ENGINES  AND  THEIR   EFFECT  ON 
FUEL  CONSUMPTION* 

BY  J.  W.  HARDY 

Fuel  Supervisor.  United  Slates  Railroad  Administration 

The  purpose  of  this  paper  is  to  show  in  a  practical  way 
how  fuel  is  wasted  by  lame  engines  (engines  with  valves  out 
of  adjustment).  With  this  end  in  view  tests  were  made  on 
the  Southern  Pacific  between  Houston  and  Galveston. 

The  engines  used  were  of  the  following  dimensions: 

Engine  267  was  of  the  4-4-0  type  having  a  total  weight  of 
137,425  lb.,  weight  on  drivers  91,675  lb.  and  tractive  effort 
of  21,240  lb.  The  cylinders  were  20  by  24  in.  The  valves 
12  in.  diameter  inside  admission  piston  type.  The  valve 
motion  was  the  Stephenson  link,  set  as  follows:  valve  travel 
6  in.,  \]4,-\n.  lap,  3/32-in.  exhaust  clearance,  line  and  line 
in  front  motion  and  V.s  in.  lead  in  back  motion. 

The  engines  were  equipped  with  superheaters  and  burned 
fuel  oil. 

Engine  265  was  of  practically  the  same  design  and  dimen- 
sions with  the  exception  that  the  cylinders  were  formerly 
equipped  with  slide  valves  which  were  replaced  with  piston 
valves,  simplified  steam  chests  with  10  in.  diameter  valve 
outside  admission  having  1-in.  lap,  1/32-in.  lead  in  forward 
motion,    1/32-in.   back,   and    1/16   in.   exhaust  clearance. 

The  engines  in  these  tests  were  run  eight  trips  in  each 
case  with  one  exception,  test  No.  2.  The  test  was  conducted 
with  Engine  267,  which  had  considerable  lost  motion  in  its 
valve  gear,  and  had  made  16,700  miles  since  last  shopping. 
Engine  265  was  in  the  best  of  condition,  having  been  turned 
out  of  the  shops  after  being  generally  overhauled  and  super- 
heated. The  same  engineer  and  fireman  were  used  through- 
out the  entire  test. 

The  tests  made  numbered  from  1  to  6  inclusive — test  Nos. 
1  to  3  with  engine  267  and  4  to  6  with  engine  265.  There 
were  many  places  where  we  could  get  the  lame  engine,  but 
we  could  not  get  the  other  conditions  necessary  to  prove 
waste  due  to  improper  valve  adjustment.  We  thought  it 
was  easier,  better  and  more  reliable  to  make  changes  on  the 
engine  than  to  attempt  to  work  out  the  other  conditions, 
many  of  which  we  had  no  control  over. 

The  objects  of  the  tests  were  to  determine  the  fuel  wasted 
by  locomotive?  with  valves  out  of  adjustment,  and  to  see 
how  lame  a  locomotive  could  be  without  loss  of  time  or  com- 
plaint on  its  condition.  Where  an  engine  is  so  lame  it  can- 
not make  time  or  handle  its  tonnage,  it  immediately  attracts 
the  attention  of  the  transportation  department  and  is  taken 
in  and  repaired.  It  is  only  in  rare  cases  that  engines  go 
lame  all  at  once.  When  this  occurs  there  is  usually  some- 
thing \o^X,  slipped  or  broken.  This  is  noticed  at  once  and  is 
taken  care  of  at  the  earliest  possible  moment ;  but,  where 
the  change  takes  place  slowly  and  gradually,  as  it  does  by 
age  and  wear,  we  become  more  and  more  accustomed  to  it, 

•Abstract  of  a  paper  read  before  the  International  Railway  Fuel  Asso- 
ciation  at  the  convention   in  Chicago,   May   19-22,   1919. 


and  it  is  allowed  to  go  on  day  after  day  and  week  after 
week  wasting  fuel  all  the  time. 

An  oil  burner  was  selected  because  a  more  accurate  check 
could -be  made  of  the  fuel  used  than  .with  the  coal  burnef. 
Measurements  .were.taken  just  before  starting,  and -on. arrival, 
-so  that  oil  and  water  used  represents  what  was  actually  used 
ia  pulling  the  train  and  making  station  stops.  All  condi- 
tions of  engines  and  service  were  kept  as  near  the  same  as 
.possible,,  except  the  valve  adjustment,  which  is  shown  at  the 
heading,  of  ea.ch  test  made.  :     . 

There  was  a  total  of  5/16  in.  lost  motion  in  the  valve 
gearof  .engine  .267,  but  this  was  pretty  well  distributed,  the 
engine  not  lame  enough  in  any  case  to  affect  the  schedule  of 
the  train.  There  was  a  noticeable  kick  in  the  engine  when 
lame  that  was  not  there  when  squared. 

With  the  slight  change  in  valve  adjustment  shown  between 
tests  1  and  3,  there  was  a  difference  of  18.33  per  cent  in  the 
fuel  consumed;  no  other  charge  can  be  made  of  this  loss  of 
fuel  than  to  the  condition  of  valves.  The  waste  would 
undoubtedly  increase  with  heavier  service  or  more  distorted 
valve  condition;  this  is  proved  by  test  No.  6  with  engine  265. 
Test  No.  2  is  not  recorded  for  the  purpose  of  comparison, 
but  to  showf  the  condition  of  valves  after  the  engine  was 
squared  up  by  the  travel  at  full  stroke  and  pronounced  O.  K. 
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Relation    of   Fuel    Consumption   to   Valve   Setting 

More  throttle  had  to  be  used  with  the  engine  in  this  con- 
dition than  when  the  valves  were  as  in  test  No.  3. 

The  valves  govern  the  application  of  the  power  of  steam 
to  the  locomotive  and  are  of  great  importance  to  fuel  con- 
sumption. It  takes  fuel  to  generate  power,  and  it  means  a 
waste  of  fuel  if  this  power  is  improperly  used  in  the  cylin- 
ders of  our  locomotives.  The  exhaust  action  is  different 
when  the  engine  is  lame,  causing  a  pulsating  draft  instead 
of  a  regular  and  constant  pull  on  the  fire.  This  wastes  fuel 
in  addition  to  the  improper  application  of  the  power  to  the 
machine.  Square  engines  steam  better  than  lame  ones,  al- 
though these  engines  steamed  well  in  both  cases. 

Valves  out  of  square  in  a  measure  take  the  economical 
operation  of  the  locomotive  out  of  the  hands  of  the  crew. 
Their  hands  are  practically  tied  because  they  are  robbed 
of  the  control  of  the  power  applied  to  the  locomotive  in  their 
charge.     With  an  indifferent  crew  this  loss  will  increase.  - 

There  is  no  way  that  we  know  of  where  we  can  get  as 
good  returns,  and  get  them  as  quickly  and  at  as  little  cost,  as 
by  squaring  valves.     It  only  costs  a  few  dollars  more  to  do 
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this  work  well;  it  only  costs  a  few  dollars  to  do  it  at  a 
time  when  it  is  needed  and  should  be  done,  and  it  will 
often  begin  to  pay  dividends  the  first  trip  after  it  is  done. 
Transportation  people  should  want  it  done  because  the  en- 
gine will  pull  more  and  pull  out  less  draw  bars  when  square 
than  when  lame,  because  the  power  is  more  evenly  distrib- 
uted in  the  cylinders  and  helps  to  prevent  lunging  and  jerk- 
ing when  starting.  The  mechanical  department  people 
should  do  it  because  it  cuts  down  fuel  waste  and  the  cost 
of  locomotive  maintenance.  The  crew  should  want  it  done 
because  it  makes  their  work  easier  and  more  pleasant. 

There  is  liable  to  be  less  complaint  on  a  lame  oil  burner, 
especially  if  she  steams,  than  on  a  coal  burner  on  account  of 
less  manual  labor  to  fire  the  oil  burner.  Why  spend  money 
for  brick  arches,  superheaters,  etc.,  and  then  waste  as  much 
with  valves  out  as  we  can  save  with  both  of  them?  Why 
spend  money  to  generate  steam  and  then  not  control  its  use? 
You  can  go  to  any  union  station  or  large  freight  yard 
and  hear  engines  pulling  out  every  day  on  long,  hard  and 
heavy  runs  that  sound  worse  than  either  of  these  engines 
did.  The  question  of  proper  valve  adjustment  is  so  impor- 
tant that  it  should  be  specialized  on. 

The  cut-off  and  steam  distribution  on  test  No.  2  with 
engine  267  merits  careful  study.  This  engine  was  run  over 
at  full  stroke;  in  fact,  was  more  carefully  gone  over  than 
this  work  is  usually  done;  pronounced  O.  K.,  and,  no  doubt, 
under  ordinary  circumstances,  would  have  run  possibly  for 
months  in  this  condition.  Note  how  much  better  this  engine 
did  in  test  No.  3  with  valves  properly  adjusted  and  a  little 
of  the  lost  motion  taken  up. 

The  difference  in  the  performance  of  engine  267  with 
valves  lame  and  square  was  so  much  we  decided  to  make  u 
test  with  an  engine  having  as  little  lost  motion  in  the  valve 
gear  as  possible.  We  therefore  arranged  for  a  test  with  en  - 
gine  265.  This  engine  was  new,  and  when  broken  in  the 
right  go  ahead  blade  was  changed  so  the  cut-off  was  as 
shown  in  test  No.  4.  This  engine  was  quite  lame  only  on 
one  side,  and  this  low  down  in  the  quadrant,  and,  as  the 
lever  was  hooked  up,  it  got  better.  As  the  engine  did  most 
of  its  work  at  close  cut-off,  this  change  only  made  a  differ- 
ence of  about  9^  per  cent  in  the  fuel  used,  but  the  engine 
had  a  very  disagreeable  kick  on  the  right  side  when  run  at 
high  speed  and  short  cut-off. 

Certain  kinds  of  lameness  are  more  wasteful  than  other 
kinds.  The  engine  that  is  lame  where  it  uses  the  most  of  its 
steam  is  the  most  wasteful.  This  is  clearly  brought  out  by 
test  No.  6  with  engine  265.  By  changing  the  back  motion 
blades  so  that  the  engine  cut-off  in  the  forward  motion,  this 
engine  was  made  lame  in  the  cut-off  where  most  of  its  work 
was  done. 

In  all  tests  where  the  engines  were  lame,  the  lameness  was 
aggravated  by  its  being  more  difficult  to  keep  the  valves 
lubricated,  and  both  engines  rode  much  harder  while  lame 
than  when  squared.  An  engine  can  sound  square  and  still 
have  valves  improperly  set.  A  condition  of  this  kind  can 
only  be  discovered  by  careful  measurements. 

My  conclusions  from  these  tests  are  that  a  waste  of  as 
much  as  25  per  cent  of  the  fuel  could  he  made  by  further 
distortion  of  valves  before  the  engines  would  begin  to  lose 
time  or  affect  the  train  service. 

Conditions    Suhkounding   Tests    Nos.    1    to   6,    Inclusive,    with    Cut.ofp 
AT   6-In.   Piston   Travel. 

Test  No.  I,  Engine  No.  267.  Right  valve  out— cut-off— right  side  front 
StV  in.,  back  lOA  m.     Left  side,  front  7;.^   in.,  back  7^  in. 

Test  No.  2.  Engine  No.  267.  Roth  valves  out — cutoff— right  side,  front 
7A   in.,  back  S^  in.      Left  side,  front  7-h  in.,  back  5r<.   in. 

Test  No.  3,  Engine  No.  267.     Poth  valves  square. 

Test  No.  4.  Engine  No.  265.  Right  valve  out — cut-off — right  side,  front 
S/3  in.,  back  314  in.     Left  side,  front  6J^  in.,  back  6\i  in. 

Test  No.  5,  Engine  No.  26S.  Both  valves  square- 
Test  No.  b.  Engine  No.  265.  Both  valves  out — cut-off — right  side,  front 
SH  in.,  back  8,>  in.      Left  side,  front  A'A    in.,  back  7\i   ni. 

Pel   cent  increase  in  fuel  consumption  Test  No.  1  — 18.33  per  cent. 


Per  cent  increase  in  fuel  consumption  Test  No.  2-^14.63  per  cent. 

Per  cent  efficiency  of  engine  in  Test  No.  1,  considering  engine  in  Test 
No.  3  as  100  per  cent — 84-5  per  cent. 

Per  cent  efficiency  of  engine  in  Test  No.  2,  considering  engine  in  Test 
No.  3  as  100  per  cent — 84.5   per  cent. 

Fer  cent  increase  in  fuel  consumption  Test  No.  4 — 9.12  per  cent. 

Per  cent  increase  in  fuel  consumption  Test  No.  6 — 17.70  per  cent. 

Per  cent  efficiency  of  engine  in  Test  No.  4,  considering  engine  in  Test 
N'o.    5   as    lOO  per  cent — 91.6   per   cent. 

Per  cent  efficiency  of  engine  in  Test  Nn.  6,  considering  engine  in  Test 
No.    6   as    lOO   per   cent — 84.9   per  cent. 


ECCENTRIC  WITH  FLOATING  LINER 

BY  J.  A.  PULLAR 

A  simple  and  economical  method  of  utilizing  old  eccen- 
tric cams  is  illustrated  in  the  drawing.  A  17-in.  eccentric 
cam  is  turned  down  to  15>^  in.  diameter  leaving  a  J^-in. 
flange  on  each  side,  thus  forming  a  groove  to  hold  a  floating 
liner  or  slip  ring  as  shown  in  section.  The  outside  of  the 
ring  fits  in  the  eccentric  strap  just  as  the  old  eccentric 
cam  did. 

Four  rings  are  turned  at  one  time  from  a  brass  bushing 
14  in.  long,  which  allows  for  clamping  and  cutting  the 
rings.     Each  ring  has  three  oil  holes  equally  spaced  and  is 
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Eccentric   Cam   With   Slip   Ring    in   Place 

cut  in  tliree  parts  on  a  milling  machine  by  cutting  through 
the  center  of  the  oil  holes. 

The  eccentric  cam  can  be  turned  down  to  fit  the  rings  in 
the  same  length  of  time  it  would  take  to  fit  a  new  cam  on 
the  journal  and  considerable  machine  work  and  labor  is 
avoided  by  using  the  old  cam. 

Eccentric  cams  converted  as  described  have  proved  very 
successful  and  wear  longer  than  when  applied  in  the  old 
way.  The  use  of  the  ring  has  eliminated  the  usual  trouble 
of  closing  the  eccentric  strap  after  every  few  trips  and  when 
worn  the  ring  may  be  renewed  in  a  very  short  time,  while 
it  would  take  several  hours  to  fit  a  new  eccentric  cam 
and  key. 


Car  Department  Forces  to  be  Increased. — On  account 
of  the  fact  that  the  number  of  bad  order  cars  has  increased 
considerably  at  the  Nashville  shops  of  the  Nashville,  Chat- 
tanooga &  St.  Louis,  the  forces  in  the  car  department  are 
to  be  materially  increased.  It  is  understood  that  the  addi- 
tional men  needed  to  put  these  cars  in  good  condition  for 
shipping  will  be  drawn  from  the  ranks  of  those  recently 
laid  off. 


Shopmen's  Wage  Increase  Refused 

President   Agrees  with    Director   General   that  De- 
mands Are  Unjustified  Under   Present   Conditions 


THAT  there  shall  be  no  new  cycle  of  wage  increases  for 
railroad  employees  under  present  conditions  is  the  de- 
cision of  President  Wilson  and  Director  General  Hines 
on  the  demands  presented  by  the  committee  of  the  shopmen's 
unions.  This  conclusion  was  reached  on  the  ground  that  the 
increases  already  granted  by  the  Railroad  Administration  and 
by  the  railroad  companies  during  the  two  years  preceding  fed- 
eral control  have  kept  pace  with  or  exceeded  the  increase  in 
the  cost  of  living  up  to  date,  and  that  further  advances  in 
railroad  wages  are  not  warranted  by  comparison  with  other 
wages,  and  would  merely  result  in  a  further  increase  in  the 
cost  of  living,  which  the  government  is  now  bending  every 
effort  to  reduce. 

Whether  this  decision  will  be  accepted  by  the  labor  or- 
ganizations, however,  will  not  be  known  until  the  counting 
of  the  new  strike  vote  called  for  by  the  leaders  following  their 
formal  rejection  of  the  small  increase  granted  the  men  by  way 
of  readjustment. 

Following  the  submission  to  Congress  by  President  Wilson 
on  August  1,  of  his  recommendation  for  legislation  creating 
a  tribunal  for  the  investigation  and  determination  of  all  ques- 
tions concerning  the  wages  of  railway  employees,  the  respon- 
sibility for  settlement  of  the  questions  arising  from  the  shop 
crafts'  demands  was  placed  squarely  on  the  shoulders  of  the 
President  and  Director  General  by  the  unanimous  decision  of 
the  Senate  committee  on  interstate  commerce  that  the  Presi- 
dent already  possessed  "complete  and  plenary  authority"  in 
the  premises. 

Therefore,  on  assurances  that  the  40,000  men  estimated  by 
union  officials  in  Washington  to  have  walked  out  in  the  un- 
authorized local  strikes  following  the  reference  of  the  wage 
question  to  Congress,  had  returned  to  work,  conferences  were 
resumed  on  August  20  between  the  shop  employees'  repre- 
sentatives, headed  by  B.  M.  Jewell,  and  the  Railroad  Ad- 
ministration. On  August  23  Director  General  Hines  gave 
the  President  a  complete  report  of  his  recommendations  for 
a  settlement  and  on  August  25  the  shopmen's  committee, 
wliich  had  just  completed  the  count  of  a  vote  authorizing  the 
calling  of  a  strike  unless  their  demands  were  granted,  was 
called  to  the  White  House  to  receive  the  final  decision  from 
the  President.  The  shop  employees  were  awarded  an  in- 
crease of  4  cents  an  hour,  retroactive  to  May  1,  more  as  an 
adjustment  than  as  a  direct  wage  increase. 

.\t  this  conference  a  copy  of  Mr.  Hines'  report,  and  two 
statements  by  the  President,  one  to  the  shopmen  and  one  to 
tlie  public,  were  given  out. 

THE  PRESIDENT'S  STATEMENT  TO  THE  PUBLIC 

In  his  statement  to  the  public.  President  Wilson  briefly  re- 
viewed the  steps  by  which  the  settlement  had  finally  been 
placed  in  his  hands,  then  taking  up  the  grounds  on  which 
the  men  had  justified  their  demands.  In  discussing  the  high 
cost  of  living  in  this  connection  he  made  a  strong  plea  for 
sober  second  thought  on  the  part  of  all  wage  earners  to  the 
end  that  adjustments  to  meet  living  costs  be  postponed  until 
normal  conditions  are  restored  and  adjustments  can  be  made 
on  a  more  certain  basis. 

"Demands  unwisely  made  and  passionately  insisted  upon 
at  this  time,"  the  President  said,  "menace  the  peace  and  pros- 
perity of  the  country  as  nothing  else  could,  and  thus  con- 
tribute to  bring  about  the  ver}-  results  which  such  demands 
are  intended  to  remedy." 


THE    PRESIDENT'S   STATEMENT   TO   THE   SHOPMEN'S 
COMMITTEE 

In  addressing  the  Committee  of  the  shopmen's  unions  the 
President  said: 

I  request  that  you  lay  this  critical  matter  before  the  men 
in  a  new  light.  The  vote  they  have  taken  was  upon  the 
question  whether  they  should  insist  upon  the  wage  increase 
they  were  asking  or  consent  to  the  submission  of  their  claims 
to  a  new  tribunal,  to  be  constituted  by  new  legislation.  That 
question  no  longer  has  any  life  in  it.  Such  legislation  is 
not  now  in  contemplation.  I  request  that  you  ask  the  men 
to  reconsider  the  whole  matter  in  view  of  the  following  con- 
siderations, to  which  I  ask  their  thoughtful  attention  as 
Americans,  and  which  I  hope  that  you  will  lay  before  them 
as  I  here  state  them. 

We  are  face  to  face  with  a  situation  which  is  more  likely 
to  affect  the  happiness  and  prosperity,  and  even  the  life,  of 
our  people  than  the  war  itself.  We  have  now  got  to  do 
nothing  less  than  bring  our  industries  and  our  labor  of  every 
kind  back  to  a  normal  basis  after  the  greatest  upheaval 
known  to  history,  and  the  winter  just  ahead  of  us  may  bring 
suffering  infinitely  greater  than  the  war  brought  upon  us 
if  we  blunder  or  fail  in  the  process.  An  admirable  spirit 
of  self-sacrifice,  of  patriotic  devotion,  and  of  community 
action  guided  and  inspired  us  while  the  fighting  was  on. 
We  shall  need  all  these  now,  and  need  them  in  a  heightened 
degree,  if  we  are  to  accomplish  the  first  tasks  of  peace.  They 
are  more  difficult  than  the  tasks  of  war — more  complex,  less 
easily  understood — and  require  more  intelligence,  patience 
and  sobriety.  We  mobilized  our  man  power  for  the  fighting, 
let  us  now  mobilize  our  brain  power  and  our  consciences  for 
the  reconstruction.  If  we  fail,  it  will  mean  national  disaster. 
The  primary  first  step  is  to  increase  production  and  facili- 
tate transportation,  so  as  to  make  up  for  the  destruction 
wrought  by  the  war,  the  terrible  scarcities  it  created,  and 
so  as  soon  as  possible  relieve  our  people  of  the  cruel  burden 
of  high  prices.  The  railways  are  at  the  center  of  this  whole 
process. 

The  government  has  taken  up  with  all  its  energy  the  task 
of  bringing  the  profiteer  to  book,  making  the  stocks  of  neces- 
saries in  the  country  available  at  lowered  prices,  stimulating 
production,  and  facilitating  distribution,  and  very  favorable 
results  are  already  beginning  to  appear.  There  is  reason 
to  entertain  the  confident  hope  that  substantial  relief  will 
result,  and  result  in  increasing  measure.  A  general  increase 
in  the  levels  of  wages  would  check  and  might  defeat  all  this 
at  its  very  beginning.  Such  increases  would  inevitably  raise, 
not  lower,  the  cost  of  living.  Manufacturers  and  producers 
of  every  sort  would  have  innumerable  additional  pretexts 
for  increasing  profits  and  all  efforts  to  discover  and  defeat 
profiteering  would  be  hopelessly  confused.  I  believe  that 
the  present  efforts  to  reduce  the  cost  of  living  will  be  suc- 
cessful, if  no  new  elements  of  difficulty  are  thrown  in  the 
way,  and  I  confidently  count  upon  the  men  engaged  in  the 
service  of  the  railways  to  assist,  not  obstruct.  It  is  much 
more  in  their  interest  to  do  this  than  to  insist  upon  wage 
increases  which  will  undo  everything  the  government  at- 
tempts. They  are  good  Americans,  along  with  the  rest  of  us, 
and  may,  I  am  sure,  be  counted  on  to  see  the  point. 

It  goes  without  saying  that  if  our  efforts  to  bring  the 
cost  of  living  down  should  fail,  after  we  have  had  time 
enough  to  establish  either  success  or  failure,  it  will  of  course 
be  necessary  to  accept  the  higher  cost  of  living  as  a  per- 
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manent  basis  of  adjustment,  and  railway  wages  should  be 
readjusted  along  with  the  rest.  All  that  I  am  now  urging 
is.  that  we  should  not  be  guilty  of  the  inexcusalile  incon- 
sistency of  making  general  increases  in  wages  on  the  assump- 
tion that  the  present  cost  of  living  will  be  permanent  at  the 
very  time  we  are  trying  with  great  confidence  to  reduce  the 
cost  of  living  and  are  able  to  sav  that  it  is  actuallv  Ijeginning 
to  fall. 

I  am  aware  that  railway  enijiloyees  have  a  sense  of  inse- 
curity as  to  the  future  of  the  railroads  and  have  many  mis- 
givings as  to  whether  their  interests  will  be  properly  safe- 
guarded when  the  present  form  of  federal  control  has  com? 
to  an  end.  No  doubt  it  is  in  part  this  sense  of  uncertainty 
that  prompts  them  to  insist  that  their  wage  interests  be 
adjusted  now  rather  than  under  conditions  which  they  can- 
not certainly  foresee.  But  I  do  not  think  that  their  uneasi- 
ness is  well  grounded.  I  anticipate  that  legislation  dealing 
v>ith  the  future  of  the  railroads  will  in  explicit  terms  afford 
adecjuate  protection  for  the  interests  of  the  employees  of  the 
roads;  but.  quite  apart  from  that,  it  is  clear  that  no  legisla- 
tion can  make  the  railways  other  than  what  they  are,  a  great 
jiublic  interest,  and  it  is  not  likely  that  the  President  of 
the  United  States,  whether  in  possession  and  control  of  the 
railroads  or  not,  will  lack  opportunity  or  persuasive  force 
to  influence  the  decision  of  questions  arising  between  the 
managers  of  the  railroads  and  the  railway  employees.  The 
employees  may  rest  assured  that,  during  ni}-  temi  of  office, 
whether  I  am  in  actual  possession  of  the  railroads  or  not,  I 
shall  not  fail  to  exert  the  full  influence  of  the  Executive  to 
see  that  justice  is  done  them. 

I  believe,  therefore,  that  they  may  be  justified  in  the  con- 
fidence that  heartv  co-operation  with  the  government  now  in 
its  efforts  to  reduce  the  cost  of  living  will  b\'  no  means  be 
prejudicial  to  their  own  interests,  but  will,  on  the  contrary, 
prepare  the  way  for  more  favorable  and  satisfactory  rela- 
tions in  the  future. 

I  confidently  count  on  their  co-operation  in  this  time  of 
national  test  and  crisis. 

DIRECTOR   GENERAL   HINES'    REPORT 

Mr.  Hines"  report  to  the  President,  dated  .August  2o,  is  as 
follows : 

In  view  of  the  importance  both  to  the  railroad  employees 
and  to  the  public  of  the  wage  demands  of  the  shop  employees, 
and  in  view  of  the  intimate  relationship  between  that  sul^ject 
and  the  all-important  subject  of  the  cost  of  living,  I  feel  it 
my  duty  to  make  this  report  to  you  for  action  by  you  if  \ou 
wish  to  take  personal  action  in  regard  to  it. 

The  responsibility  rests  upon  me  to  decide  upon  its  merits 
the  claim  of  the  railroad  shopmen  for  the  following  increases 
in  wages: 

Now  receiving     Requested         Increase 
(rents  Cents  Cents 

Machinists     '8  85  17 

Toolmakers     68  90  J-' 

Boilermakcis     o|  85  17 

Kiveters     "8  85  1 7 

Blacksmiths     '8  85  17 

Sheet  metal  workers   68  8;  17 

Electricians     68  83  17 

Car  luspectors   58  85  27 

Car    repairers    58  85  -/ 

Car  repairers,  steel   63  85 

Helpers    *'  M  15 

Note. — These  figures  reprcs-nt  only  the   jjrincipal   classes. 

This  demand  was  considered  by  the  Board  of  Railroad 
Wages  and  Working  Conditions,  a  board  constituted  last  year 
by  the  Railroad  .-Administration  to  consider  wage  matters,  and 
consisting  of  tliree  representatives  of  labor  and  three  repre- 
sentatives of  the  railroad  managements.  On  the  question  of 
any  general  increase  to  the  shopmen,  the  board  divided 
equally,  the  three  labor  members  favoring  an  increase  to  a 
basis  of  80  cent-  and  the  three  management  members  oppos- 
ing anv  general   increase  whatever,  although  expressing  the 


opinion  that  unless  the  co.st  of  living  could  be  controlled, 
there  would  need  to  Ije  a  further  general  increase  in  wages. 
This  is  the  first  time  when  this  board  has  thus  divided  on  the 
question  of  a  general  wage  increase  presented  to  it.  In  every 
other  case  the  board  has  been  in  agreement  upon  the  pro|)osi- 
tion  that  there  ought  to  be  a  general  increase,  although  in 
some  cases  its  memliers  have  been  slightly  apart  as  to  the 
extent  of  the  general  increase.  In  this  case  three  members  of 
the  board,  who  in  all  other  cases  have  been  in  favor  of  a 
general  increase,  have  thus  opposed  an\'  increase  whatever 
for  the  entire  class  of  employees. 

I  believed  it  would  be  more  satisfactory  both  to  the  em- 
ployees and  to  the  public  to  have  this  grave  jiroljlem  con- 
sidered and  disjiosed  of  liy  a  commission  created  by  new 
legislation.  Recommendation  to  that  effect  was  submitted  to 
the  ap[)ropriate  committees  of  the  Senate  and  the  House,  but 
the  unanimous  adverse  action  of  the  Senate  committee  made 
it  clear  that  such  a  course  would  not  lie  pursued. 

It  is  also  true  that  the  employees  themselves  vigorously 
objected  to  my  suggestion  and  insisted  that  the  matter  should 
be  decided  by  me. 

Since  the  subject  must  be  dealt  with,  and  no  other  method 
has  Ijeen  or  is  to  be  provided,  it  follows  that  it  must  be  dealt 
witli  Ijy  the  director  general  under  tlie  powers  conferred  upon 
the  President  by  the  Federal  control  act,  and  this  must  be 
done  without  the  aid  of  any  action  by  the  wage  board. 

I  approach  this  matter  with  the  clearest  conviction  that 
the  railroads  must  be  conducted  now  and  for  all  time  in  the 
future  in  such  a  way  as  to  give  to  railroad  emjiloyees  an 
adequate  compensation  and  a  liberal  .share  in  the  returns 
from  railroad  operation.  This  is  not  only  justly  due  to  the 
employees  who  make  possilile  the  rendition  of  the  service  but 
it  is  obviously  in  the  interest  of  gocxi  ser\-ice.  It  is  true  now, 
and  will  be  true  to  a  continually  increasing  extent  in  the 
future,  that  a  state  of  contentment  on  the  part  of  railroad 
labor  will  be  indispensable  to  efficient  railroad  service  and 
this  contentment  cannot  exist  unless  the  evidence  of  fair 
treatment  is  so  clear  that  it  will  carry  conviction  to  the  rail- 
road employees  themselves. 

I  have,  after  the  most  careful  possible  .study,  and  after 
considering  everything  presented  on  behalf  of  the  railroad 
shop  employees,  reached  the  following  conclusions: 

The  main  contention  of  the  shop  employees  is  that  their 
demands  are  just  because  of  the  rates  paid  in  the  ship  yards, 
na\T  yards  and  arsenals.  The  basic  rate  in  the  ship  yards 
was  80  cents  at  the  time  the  shopmen  presented  their  demands, 
and  an  increase  effective  Octol^er  1  next  has  just  been  made 
in  an  agreement  (to  which  the  government  was  in  no  way  a 
party)  between  the  employees  and  the  sliip  builders  on  the 
Pacific  coast.  After  the  most  careful  consideration,  I  can  see 
no  escape  from  the  conclusion  that  the  rates  paid  in  the 
shipvards  cannot  be  adopted  as  a  measure  for  the  rates  to  he 
paid  in  the  railroad  shops.  The  conditions  are  fundamentally 
different.  The  work  perfomied  In'  employees  classed  as  rail- 
road shop  emplo}ees  is  performed  in  every  city  and  in  every 
railroad  town  of  considerable  size  in  the  United  States.  The 
principal  railroad  shops  are  not  in  the  largest  cities  and 
many  of  the  principal  shops  are  in  towns  or  cities  of  rela- 
tivelv  small  size.  At  the  urgent  instance  of  the  employees, 
the  rates  for  all  these  shopmen  throughout  the  United  States, 
whether  in  large  cities,  small  cities  or  towns  or  virtually  rural 
communities,  have  l>een  standardized  on  uniform  bases.  It 
cannot  be,  therefore,  that  these  standardized  rates  can  be  put 
.so  high  as  to  reflect  the  conditions  prevailing  in  the  relatively 
few  industrial  centers  where  shipbuilding  was  developed 
under  high  pressure  during  the  war.  Not  onl\-  are  the  ship- 
yards practically  without  exception  in  densely  populated 
centers  but  employees  had  to  be  attracted  to  those  yards  in 
time  of  war  in  competition  with  munition  plants  and  others 
paying   exceptionally   high   wages,   and   the   employees   who 
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were  attracted  to  those  yards  had  to  establish  themselves  in 
these  densely  populated  centers  with  particularly  costly  liv- 
ing conditions.  In  order  to  meet  the  keen  competition  of 
other  war  industries  and  to  build  up  the  forces  of  men  in 
the  shipyards  exceptional  rates  had  to  be  provided. 

The  work  in  the  railroad  shops  not  only  offers  year  in  and 
year  out  (despite  the  fluctuations  incident  to  changes  in  the 
volume  of  business)  reasonably  steady  employment,  but  also 
offers  a  practically  permanent  career.  On  the  other  hand 
shipbuilding  represents  to  a  large  extent  a  temporary  em- 
plo_\'ment.  This  is  brought  out  clearly  b}'  the  following 
showing  which  is  actual  up  to  August  15,  1919,  and  e.^ti- 
mated  beyond  that  date,  as  to  the  employees  who  have  been 
and  will  Ije  employed  in  the  shipj'ards  so  far  as  the  present 
governmental  program  is  concerned. 


Number  of 
D:.le  shipbuilders 

Januarj',    1514 48.700 

January,    1916 78,100 

January,    19\S. 144,600 

i'<oveu:uer.    1918 373,622 

January,    1919 361,211 


Number  of 
Date  shipbuilders 

Tune,      1919 354.625 

Dec.      31.     1919.- 250.894 

Tune     30.     1920 230.000 

bee.     31,    1920 153,000 

June     30,    1921 0 


Note. — These  figures  do  not  include,  as  I  understand  it,  members  of 
o!1".cc  forces,  but  only  include  the  men  engaged  in  ship  constuictiou  and 
men  employed  in  fabricating  shops  and  all  other  shops  actually  a  part  of 
the    shipyard    plant. 

It  is  perfectly  clear  to  me  that  the  people  of  the  United 
States  cannot  be  committed  to  the  policy  that  (lie  wa.ges  of 
railroad  shopmen  in  every  city,  tovm  and  village  in  the 
United  States  must  be  brought  up  to  a  basis  created  in  an 
emergency  and  in  a  largely  temporary  war  undertaking,  con- 
centrated in  a  comparatively  few  densely  populated  industrial 
centers  where  living  conditions  are  exceptionally  expensive 
and  difficult,  so  that  I  conclude  that  the  principal  contention 
of  the  shop  employees  cannot  be  adopted. 

Of  course  if  the  employees  themselves  were  willing  to 
accede  to  a  plan  w'hereby  the  wages  of  railroad  shopmen  in 
each  community  should  be  made  with  reference  to  the  average 
wages  in  that  communit)',  other  considerations  would  have 
weight.  But  the  em|iloyees  are  insistent  that  the  same  wage 
scale  shall  be  paid  in  every  place  in  the  United  States,  regard- 
less of  its  size  or  of  local  living  conditions,  and  as  this  prin- 
ciple has  been  adopted  it  necessarily  follows  that  exceptional 
conditions  in  exceptional  communities  cannot  be  taken  as  the 
standard  for  the  wages  of  rtiilroad  shopmen. 

The  conditions  in  the  navy  yards  and  arsenals  cannot, 
largel)'  for  the  reasons  already  stated,  be  taken  as  controlling; 
moreover,  it  has  generally  been  recognized  that  the  rates 
therein  should  reflect  local  conditions  in  the  particular  com- 
munities and  the}-  have  not  been  standardized  at  all  except 
for  a  temporan-  standardization  for  the  war  to  correspond 
with  the  shipyard  rates. 

It  is  further  urged  by  the  employees  that  the  rates  they  re- 
ceive are  below  those  paid  in  private  industries  for  similar 
labor.  The  employees  cite  various  instances  of  rates  in  ex- 
cess of  SO  cents  for  woik  of  this  character,  but  these  citations 
merely  refer  to  conditions  in  specific  communities.  It  must 
also  lie  remeniljered  that  to  a  large  extent  private  industries 
themselves  were  influenced  to  an  exceptional  degree  by  the 
war  conditions,  enjoying  the  most  exceptional  profits  and 
pacing  unusually  high  wages  to  meet  emergency  require- 
ments. But  no  convincing  evidence  has  been  presented  that 
the  average  of  the  wages  paid  in  private  industries  generallv, 
or  in  those  paying  union  scales  of  wages,  throughout  the 
United  States  for  similar  labor  was  or  is  substantially  higher 
than  the  rates  paid  by  the  Railroad  .Administration. 

I  myself  have  collected  the  available  information  from  the 
Department  of  Labor  and  that  indicates  that  the  average  rate 
paid  the  principal  metal  trades  in  private  industries,  having 
union  scale  of  wages,  was  at  May  15,  1919,  probably  not 
more  than  ,i  cents  in  excess  of  the  68  cent  rate  paid  to  the 
railroad  shop  employees.     It  is  a  question  whether  even  as  to 


private  industries  the  advantages  of  work  in  railroad  shops, 
including  the  advantage  of  substantial  amounts  of  free  trans- 
portation, do  not  make  it  reasonable  for  the  railroad  shops 
to  have  a  differential  under  the  rates  paid  in  other  private 
indu.stries.  This  question,  however,  need  not  be  decided  be- 
cause the  decision  made  below  will  make  the  rates  for  the  rail- 
road shop  employees  in  excess,  if  anything,  of  average  rates 
shown  in  the  evidence  thus  obtainable  from  the  Department 
of  Labor  for  private  industries. 

In  making  comparisons  for  work  of  similar  character  be- 
tween wages  in  the  railroad  industry  and  wages  in  private  in- 
dustries, due  consideration  must  always  be  given  to  the  fact 
that  private  industries  are  frecjuently  able  to  increase  their 
prices  to  the  public  without  difficulty  to  offset,  and  more  than 
offset,  increases  in  wages,  so  that  to  a  very  considerable  extent 
the  wages  fixed  in  private  industries  are  fi.xed  without  any 
representation,  either  direct  or  indirect,  of  the  genera!  public 
which  eventually  must  pay  the  bill.  On  the  contrary  the 
railroads  whether  under  public  or  private  control  cannot  in- 
crease the  prices  they  charge,  i.e.,  their  transportation  rates, 
except  with  the  sanction  of  public  authority.  So  the  ques- 
tion must  be  viewed  from  the  puljlic  standpoint  as  well  as 
from  the  standpoint  of  the  employees.  This  necessitates  the 
most  careful  scrutiny  of  rates  of  pay  which  have  been  fixed 
by  industries  enjoying  tremendous  profits  which  are  not  sub- 
ject to  public  control  Of  course  the  wages  paid  railroad  em- 
ployees must  be  not  only  reasonable  in  themselves  but  reason- 
ably satisfactor}'  to  the  employees,  and  necessarily  the  gen- 
eral average  rates  normally  paid  elsewhere  in  permanent  pri- 
vate industries  for  similar  services,  are  an  important  factor 
for  consideration.  But  the  distinguishing  conditions  must 
never  be  ignored. 

The  further  claim  is  made  that  the  cost  of  living  has  in- 
creased. In  a  letter  of  August  5,  1919,  signed  by  the  execu- 
tives of  the  six  railroad  shopmen's  organizations,  and  also  by 
the  executives  of  the  eight  other  organizations  of  railroad 
employees,  including  the  various  organizations  of  train  and 
engine  men,  of  telegraphers,  maintenance  of  way  men,  and 
clerks,  the  proposition  is  laid  down  that  railroacl  employees 
are  entitled  to  compensation  which  will,  at  least,  re-establish 
the  pre-war  purchasing  power  of  their  wage. 

The  way  to  re-establish  the  pre-war  purchasing  power  of 
wages  is  to  reduce  the  cost  of  production  and  not  to  in- 
crease it. 

The  government  is  now  taking  vigorous  steps  to  reduce  the 
cost  of  living  and  is  meeting  with  gratifying  progress.  This 
great  work  would  be  arrested  if  not  defeated  through  the 
present  adoption  of  the  policy  of  moving  up  wages  so  as  to 
reflect  fully  what  is  probably  the  very  top-notch  of  the  high 
cost  of  living.  Such  a  movement  would  tend  to  increase  still 
further  the  cost  of  living  and  injure  every  working  man  as 
well  as  every  other  person  in  this  country 

In  a  statement  presented  to  the  President  on  July  30,  W.  S. 
Stone,  president  of  the  Brotherhood  of  Locomotive  Engineers, 
said: 

'"We  believe  the  true  remedy  for  the  situation,  and  one  that 
will  result  in  lifting  the  l)urden  under  which  the  whole  people 
are  struggling  is  for  the  government  to  take  some  adequate 
measures  to  reduce  the  cost  of  the  necessaries  of  life  to  a  figure 
that  the  present  wages  and  income  of  the  people  will  meet. 
Should  this  not  be  considered  feasible,  we  will  be  forced  to 
urge  that  those  whom  we  represent  be  granted  an  increase  in 
wages  to  meet  the  deterioration  of  the  purchasing  power  of 
the  dollar,  be  that  what  it  may,  which  can  be  easilv  de- 
termined by  competent  authority." 

\V.  G.  Lee,  president  of  the  Brotherhood  of  Railroad 
Trainmen,  in  a  summar>'  of  a  statement  made  bv  him  before 
the  Board  of  Railroad  Wages  and  Working  Conditions  and 
given  to  the  press  by  him  on  July  31,  stated  that  an  increase 
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in  wages  was  not  tlie  proper  solution  of  the  present  economic 
stress  under  which  working  men  are  laboring  because  they 
will  be  followed  by  new  increases  of  cost  of  everything  which 
would  more  than  absorb  the  additional  pay. 

I  therefore  believe  it  would  be  unfair  for  the  general  pub- 
lic, subversive  of  the  efforts  which  the  government  is  making 
to  reduce  the  cost  of  living,  and  injurious  to  railroad  em- 
ployees themselves,  for  the  Railroad  .\dmiiiistriition  at  this 
time  to  adopt  the  principle  of  moving  up  wages  of  all  railroad 
employees  so  as  to  reflect  the  highest  point  yet  reached  in  the 
high  cost  of  living.  Such  action  would  mean  inevitably  an 
increase  in  freight  rates  which  would  stimulate  an  increase 
in  the  cost  of  everything  consumed  by  the  public  and  would 
give  innumerable  pretexts  for  covering  up  additional  unwar- 
ranted increases  in  prices  on  the  claim  that  such  increases 
will  be  necessitated  by  the  increased  cost  of  railroad  trans- 
portation. As  a  matter  of  fact  the  rates  of  pay  and  also  the 
earnings  of  many  subdivisions  of  classes  of  railroad  em- 
ployees have  already  been  so  advanced  as  to  be  ahead  of  the 
highest  point  yet  reached  in  the  general  average  increase  in 
the  cost  of  living  in  the  country.  Any  effort  to  adopt  that 
high  point  as  the  minimum  level  for  all  railroad  wages  will 
be  highly  detrimental  to  the  public  interest. 

I  have  consistently  urged  throughout  this  calendar  year 
that  the  greatest  problem  before  the  country  is  a  reduction  in 
the  cost  of  living  and  one  of  the  greatest  obstacles  in  the  way 
of  such  reduction  would  lie  substantial  increases  in  trans- 
portation rates.  1  am  convinced  that  it  is  not  reasonable 
from  the  standpoint  of  the  public  and  would  not  be  beneficial 
from  tlie  standpoint  of  railroad  employees  to  make  an  in- 
crease in  wages  in  the  effort  to  overtake  tlie  liigh  cost  of  living, 
since  the  increase  would  tliereby  result  in  putting  cost  of 
living  further  out  of  reach  and  seriously  obstruct  the  efforts 
now  being  made  to  bring  down  the  cost  of  li\'ing. 

In  thisconnection  it  is  proper  to  say  that  if  railroad  shop 
emplovces  be  viewed  as  a  class  it  appears  from  the  best  data 
available  that,  comparing  the  total  earnings  of  those  em- 
ployees now  with  their  total  earnings  in  the  year  ending  June 
30.  1915,  the  average  increase  in  their  earnings  is  somewhat 
in  e.xcess'of  the  total  increase  in  the  cost  of  living  from  July 
1,  1915,  to  August  1,  1919.  This  comes  about  by  the  fact 
that  in  carrying  out  the  policy  of  standardization  so  strongly 
urged  bv  the  railroad  employees  great  numbers  of  men  em- 
ployed in  railroad  shops  were  given  the  benefit  of  a  higher 
classification  which  entitled  them  to  wages  much  in  excess 
of  the  increases  indicated  by  the  mere  difference  between  the 
old  rates  of  pay  and  the  new  rates  of  pay.  Wliile  it  is  true 
that  those  railroad  shop  employees  who  enjoyed  the  highest 
scale  of  wages  prior  to  the  war  may  not  have  received  an 
increase  fully  commensurate  with  the  increase  in  the  cost  of 
li^^ng  it  is  also  true  that  great  numbers  of  those  employees 
have^received  increases  substantially  in  excess  of  the  increase 
in  the  cost  of  living.  This  condition  however  should  afford 
no  basis  for  the  claim  that  the  total  increase  already  given  to 
railroad  shop  employees  is  excessive,  because  I  do  not  believe 
that  such  is  the  case.  On  the  contrary,  I  believe  the  railroad 
shop  emplovees  were  fairly  entitled  as  a  w^hole  to  the  in- 
creases in  wages  provided  and  are  also  fairly  entitled  to  the 
additional  increase  next  below  mentioned. 

There  has  been  insistent  contention  that  w-hile  all  other 
classes  of  railroad  employees  have  had  their  wages  adjusted 
in  such  manner  that  they  receive  an  increase  wage  in 
addition  to  receiving  10  hours'  pay  (in  the  pre-war  period) 
for  eight  hours'  work,  this  same  treatment  was  not  accorded 
to  the"  shopmen.  While  it  has  been  urged  with  equal  in- 
sistence that  the  shopmen  got  offsetting  advantages,  it  seems 
to  me  it  is  true  tliat  in  this  specific  matter  the  shopmen  did 
not  receive  the  benefit  of  equal  treatment.  On  that  account 
it  seems  to  me  fair  in  all  the  circumstances  to  recognize  this 
condition  by  giving  the  shop  employees  a  rate  of  72  cents  in- 
stead of  68  cents  for  the  classes  now  receiving  68  cents. 


Under  Supplement  4  to  General  Order  21  and  an  adden- 
dum to  that  supplement,  two  different  rates  have  been  provid- 
ed for  car  repairers,  one  a  rate  of  63  cents  for  steel  freight  car 
repairmen  and  another  rate  of  58  cents  for  wooden  freight 
car  repairmen.  This  distinction  lias  been  difficult  to  main- 
tain and  has  been  the  source  of  dissatisfaction  and  there  is 
general  agreement  among  the  members  of  the  wage  board 
that  the  condition  ought  to  be  remedied  (although  the  labor 
representatives  think  it  ought  to  be  remedied  by  increasing 
the  rates  for  all  car  repairers  to  the  highest  rates). 

I  therefore  conclude,  that,  except  as  stated  below,  the  rate 
for  all  freight  car  repairmen  who  by  Supplement  4  to  Gen- 
eral Order  27  and  the  addendum  thereto  were  intended  to 
receive  either  58  cents  or  63  cents  shall  receive  67  cents  per 
hour.  There  has  been  great  dissatisfaction  because  car 
inspectors  generally  have  received  only  the  rate  of  58  cents 
notwithstanding  the  fact  that  steel  freight  car  repairmen 
have  received  the  rate  of  63  cents.  My  conclusion  is  that, 
except  as  below  stated,  car  inspectors  should  receive  the  same 
rate  as  above  indicated  for  freight  car  repairmen  and  there- 
fore should  receive  67  cents  per  hour. 

The  exceptions  above  referred  to  as  to  freight  car  repair- 
men and  as  to  car  inspectors  are  as  to  such  employees  at  out- 
lying points  other  than  shops  and  main  line  terminal^  at 
which  points  the  work,  generally  speaking,  is  not  continuous. 
The  increase  for  freight  car  repairmen  and  car  inspectors  at 
such  outlying  points  will  be  4  cents  per  hour.  The  determi- 
nation as  to  the  points  where  the  freight  car  repairmen  and 
car  inspectors  who  according  to  this  principle  get  only  the  4 
cents  increase  will  be  taken  up  in  conference  with  the  repre- 
sentatives of  the  shopmen  with  a  view  to  arriving  at  a  rea- 
sonable and  definite  working  rule. 

As  to  all  other  classes  covered  by  Supplement  No.  4  and  not 
above  specifically  dealt  with,  the  rate  of  increase  shall  be  4 
cents  per  hour. 

Ever  since  last  September  it  has  been  the  settled  principle 
of  the  Railroad  Administration  to  make  wage  orders  retro- 
active to  a  date  approximating  the  date  upon  which  the  Board 
of  Railroad  Wages  and  Working  Conditions  made  its  report 
and  in  this  instance  that  report  w-as  made  on  July  16.  The 
conditions  here,  however,  are  peculiar  in  that  the  action  of 
the  wage  board  has  been  delayed  for  an  exceptional  length 
of  time,  the  presentation  to  the  wage  board  having  been  made 
last  February.  In  these  circumstances  it  seems  to  me  that, 
as  a  part  of  a  negotiation  of  a  national  agreement,  the  changes 
above  indicated  could  properly  be  made  effective  as  of  May 
1,  1919,  and  the  Railroad  Administration  is  willing  to  make 
these  changes  in  rates  of  pay  effective  as  of  that  date  for  all 
employees  who  do  not  leave  the  service  pending  the  com- 
pletion and  adoption  of  a  national  agreement  with  the  shop- 
men's organizations. 

SHOP  EMPLOYEES  TAKE  NEW  STRIKE  VOTE 

.\fter  ascertaining  that  this  decision  was  final,  the  com- 
mittee representing  the  shopmen,  formally  advised  Mr.  Hincs 
on  August  26  that  they  could  not  accept  the  offer,  and  an 
order  was  issued  for  a  new  strike  vote.  With  the  order 
were  sent  copies  of  the  President's  statement,  at  his  urg- 
ent request,  and  also  of  Mr.  Hines'  proposition  with  the 
request  that  tliey  be  given  most  careful  consideration  at  a 
summoned  or  called  meeting  of  each  craft.  The  letter  to 
the  ofiicers  and  memliers  of  the  unions  calling  for  the  vote 
stated  that  the  director  general  had  declared  that  the  proposi- 
tion was  final  and  that  there  would  be  no  wage  increase 
granted  to  any  other  class  of  railroad  employees  as  a  class, 
but  that  in  the  event  of  unjust  inequalities,  as  between  indi- 
viduals, adjustments  involving  increases  to  equalize  rates  of 
pay  would  be  made  where  justified,  except  under  the  condi- 
tions stated  in  the  fourth  paragraph  of  the  President's  state- 
ment.   The  letter  cautioned  the  men  to  consider  their  position 
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very  carefully  and  not  overlook  the  following  important  facts: 
In  any  general  wage  increase  which  may  be  granted  the 
shop  crafts  will  receive  the  same  consideration  as  other  classes 
of  employees. 

If  a  strike  is  authorized  the  shopmen  will  be  striking  alone 
to  force  an  increase  for  all  of  the  2,000,000  railway  em- 
ployees. 

Owing  to  the  large  number  of  members  involved,  the  in- 
ternational organizations  will  not  be  obligated  to  pay  strike 
benefits  beyond  the  limits  of  the  funds  available  for  that  pur- 
pose. 

FUNCTIONS  OF  THE  WAGE  BOARD  NOW  LIMITED  TO 
ADJUSTMENTS 

Director  General  Hines  has  addressed  a  letter  to  A.  O. 
Wharton,  chairman  of  the  Board  of  Railroad  Wages  and 
Working  Conditions,  to  define  the  functions  which  it  is 
appropriate  for  it  to  perform  in  view  of  the  decision  an- 
nounced by  the  President.  For  the  present  these  are  confined 
to  the  consideration  of  claims  of  any  class  or  subdivision  of 
a  class  of  railroad  employees  to  the  effect  that  readjustments 
ought  to  be  made  in  order  to  bring  about  equality  of  treat- 
ment on  the  basis  of  the  general  principles  of  wage  adjustment 
which  tlie  Railroad  Administration  has  already  established. 
The  board  is  expected  to  report  a  statement  of  facts,  its  con- 
clusions upon  the  facts  and  its  recommendations. 


MODERN    TENDENCIES    IN    ROUND- 
HOUSE   DESIGN* 

BY  EXUM  M.  HAAS 
Railroad  Specialist.  The  Austin  Company.  Cleveland.  Ohio 

An  engine  terminal  is  a  clearing  house  for  motive  power, 
hence  anything  done  to  obviate  delays  tends  to  increase 
the  traffic-carrying  capacity  of  the  road  without  increas- 
ing the  fixed  charges.  The  tremendous  increases  in  traffic,  op- 
erating charges,  and  hauling  capacity  of  locomotives  and 
their  cost  have  proportionately  increased  the  demand  for  full 
utilization  of  a  locomotive's  earning  power.  Mere  minutes 
saved  on  each  locomotive  handled,  when  multiplied  by  the 
total  number  of  locomotives  of  a  given  road,  and  reduced  to 
money,  will  finance  unbelievable  improvements. 

I  refer  to  this  phase  of  the  engine  terminal  problem  to  in- 
dicate that  a  road  can  afford  to  pay  for  the  most  efficient 
facilities.  As  a  matter  of  fact,  a  100-engine  terminal  can 
be  built  at  present  day  prices,  and  fully  equipped,  for  $660,- 
000.  This  would  result  in  annual  fixed  charges  of  about 
$69,300,  at  lOJ/o  per  cent  for  interest  and  depreciation,  or 
at  aliout  $2  per  engine  per  day.  For  a  terminal  of  this  size, 
a  20  to  25-stall  roundhouse  would  be  required.  -Assuming 
24  stalls,  the  house  would  cost  about  $220,000,  or  about  one- 
third  of  the  terminal  cost.  This  amount  would  provide  a 
roundhouse,  equipped  with  all  the  modem  labor-saving  facili- 
ties, and  it  could  be  sc  constructed  as  to  reduce  depreciation 
to  a  minimum.  For  instance,  a  reinforced  concrete  structure 
would  carry  a  rate  of  about  lyi  per  cent  for  depreciation, 
whereas  a  brick  wall,  wooden  frame  and  roof  structure  would 
carr\-  at  least  a  rate  of  5  per  cent. 

While  the  weight  of  locomotives  has  increased  about  100 
per  cent,  the  cost  has  doubled.  This  also  emphasizes  the 
need  for  better  facilities  for  the  protection  of  the  motive 
power.  A  locomotive  is  not  a  fire  risk  in  itself,  but  when  it 
is  placed  in  a  wooden  roof  roundhouse  it  certainly  becomes 
one. 

Some  roundhou.ses  are  quite  important  running  repair 
shops:  hence  anything  incorporated  in  the  design  that  will 
reduce  the  time  to  clear  a  locomotive  should  be  adopted.     Of 


course,  there  is  an  economical  limit  to  the  amount  that  can 
be  spent,  but  that  need  not  worry  most  of  us,  because  there 
is  so  much  room  for  improvement  at  most  terminals  that  we 
would  find  it  difficult  to  reach  the  limit  of  cost.  For  instance, 
engine  terminal  costs  varied  in  1918,  so  far  as  my  knowledge 
goes,  from  $25,000  to  $50,000  per  stall  of  house  capacity. 
The  roundhouse  proper  has  varied  in  cost  from  $6,000  per 
stall,  with  lighting,  heating  and  plumbing,  to  $22,000  per 
stall.  Both  of  these  figures  are  high  for  the  types  of  con- 
struction used,  because  of  the  abnormal  labor  and  material 
market  conditions  prevailing  in  1918,  but  the  cost  relation 
would  hold  even  in  normal  times.  On  the  other  hand,  from 
what  I  know  of  the  labor-saving  facilities  provided  in  the 
higher-priced  terminal  and  the  permanence  of  its  construc- 
tion, I  believe  the  mechanical  department  will  have  no  diffi- 
culty in  justifying  the  greater  investment. 

RELATION    OF    ROUNDHOUSE    DESIGN    TO    LABOR 

Another  of  the  broader  questions  affecting  roundhouse  de- 
sign at  present  is  labor.  This  concerns  the  quantity  and  class 
of  help  available,  and  the  working  conditions  and  wages. 
Under  prevailing  industrial  conditions  intelligent  labor  has 
obtained  employment  at  higher  wages  and  with  more  satisfac- 
tory working  conditions  than  are  commonly  found  in  and 
about  a  roundhouse.  The  roundhouse  design  must  meet  this 
form  of  competition  or  the  quality  of  labor  will  fall  below 
its  present  standard,  and  roundhouse  labor  is  none  too  in- 
telligent now. 

Conditions  in  the  average  roundhouse  built  20  years  ago 
were  not  conducive  to  efficiency  or  economy.  Poor  day  and 
night  illumination  and  a  lack  of  proper  handling  and 
machine  tool  equipment  not  only  reduced  the  capacity  of 
the  house  for  clearing  locomotives,  but  resulted  in  serious 
delays.  On  the  other  hand,  the  shortage  of  desirable  help 
and  the  correspondingly  higher  prices  that  must  be  paid  to 
obtain  good  men,  make  it  important  that  all  the  facilities 
necessary  and  consistent  with  economy  be  provided  to  increase 
the  production  per  man.  The  increased  use  of  bridge  and  jib 
cranes  in  roundhouses  is  evidence  of  an  appreciation  of  this 
fact.  The  substitution  of  the  electric  hoist  for  the  truck  and 
driver  drop  pits  is  another  example.  Improved  daylighting 
in  the  working  areas,  and  better  heating  and  ventilation  are 
also  examples  of  the  tendency  to  improve  roundhouse  condi- 
tions. Paved  floors  and  walks,  attention  to  good  drainage,  all 
add  to  engine  terminal  efficiency,  and  do  not  materially  in- 
crease the  fixed  charges. 

MODERN    TYPES    OF    CONSTRUCTION 

Modern  roundhouses  divide  themselves  into  three  classes 

the  brick  wall,  wood  frame  and  roof;  reinforced  concrete 
frame  and  roof,  and  a  combination  of  steel  frame  and  rein- 
forced concrete  structure.  In  one  or  two  instances,  concrete 
frames  with  wooden  roofs  have  been  built  to  reduce  first  cost, 
and  in  others  reinforced  concrete  unit  construction  was 
adopted.  The  brick  wall,  wooden  frame  and  roof  construc- 
tion has  been  most  generally  used  because  of  its  cheapness 

A  roundhouse  located  at  an  unimportant  terminal  housin" 
engmes  that  are  comparatively  small,  is  usually  of  simple 
design.  The  present  tendency,  however,  is  to  increase  the 
height  to  improve  daylighting  and  ventilation.  Houses  of  this 
t>pe  should  be  built  of  slow  burning  construction  throughout 
—nothing  less  than  2-in.  sheathing,  preferably  3-in  on^6  in 
by  12  in.  rafter?  and  heavily  coated  with  a  fire-resistinc  paint 

On  many  roads^  the  frequent  post  spacing  has  been  found 
objectionable.  This  was  the  ca.se  with  the  New  York  Cen 
tral  Lines,  and  a  64-ft.  truss  has  been  substituted  in  the 
working  area  for  the  columns  and  beams.  These  trusses  were 
formerly  of  heavy  timber  construction,  but  are  now  built  up 
of  bolted  planks.  The  reason  for  this  change  was  to  cheapen 
the  construction  without  reducing  the  quality  of  the  lumber. 
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This  house  has  a  one-bay  portal  way,  with  a  lean-to  at  the 
back  of  the  house.  The  lean-to  in  the  rear  not  only  pro- 
vides a  working  aisle,  but  also  permits  the  locomotives  to 
be  shifted  over  the  driver  and  truck  drop  pits.  There  is 
some  difference  of  opinion  regarding  the  advantages  of 
the  lean-to  style  of  construction  but  it  is  undoubtedly  a 
cheaper  construction  than  if  the  trusses  had  lieen  carried  the 
full  width  of  the  liouse. 

In  but  comparatively  few  instances  have  the  reinforced 
concrete  liouses,  which  are  now  being  quite  generally  used, 
followed  the  same  section  as  the  wooden  frame  roundhouses. 
Generally  speaking,  liowe\er,  tlie\'  have  been  of  the  monitor- 
type  construction,  varying  princijially  in  the  numljer  and 
spacing  of  the  columns.  For  instance,  Philadelphia  &  Read- 
ing has  built  a  house  of  three-bay  construction,  two  low  bays 
on  each  side  of  a  monitor  .section.  The  interior  columns  are 
all  structural  steel  encased  in  concrete.  The  reason  for 
adopting  this  type  of  column  was  to  permit  the  installation 
of  a  jib  crane.  The  roof  is  a  combination  floor  tile,  T-beam 
construction  to  form  an  insulating  medium  against  temper- 
ature changes  and  condensation.  All  sashes  are  of  steel 
with  pivoted  ventilating  sections.  As  an  aid  in  ventilation. 
five  permanent  slot  openings  were  provided  at  the  ceiling  line 
between  each  set  of  columns  in  both  sides  of  the  monitor  and 
through  the  back  wall.  In  addition,  of  course,  there  is  the 
smoke  jack  and  the  opening  around  it. 

I  believe  the  first  instance  where  a  bridge  crane  was  in- 
stalled in  a  roundhouse  was  that  in  one  Ijuilt  li\'  the  Baldwin 
Locomotive  Company  at  Philadeljjhia.  This  was  Imilt  for 
repairing  locomotives,  and  is  equipped  with  two  cranes,  the 
larger  of  which  is  of  50  tons  capacity,  .\mong  the  first  of 
the  bridge  crane  types  of  houses  Ijuilt  Ijy  a  railroad  was  that 
of  the  Pennsylvania  Railrcad  at  Ahoona,  Pa.  It  was  con- 
structed in  1902  and  consists  of  52  stalls,  handling  an  aver- 
age of  between  250  and  350  locomotives  dail}-.  The  head 
room  in  the  crane  section  is  about  30  ft.  and  the  crane 
capacity  is  12^  tons.  It  is  interesting  to  note  that  an 
analysis  of  roundhouse  crane  requirements  on  the  Pennsyl- 
vania Railroad  made  recently  developed  the  fact  that  the 
maximum  load  that  a  crane  would  be  required  to  handle  was 
about  SJ,^  tons.  This  meant  that  a  10-ton  crane  would  be 
adequate  for  all  purposes. 

Another  house  along  similar  lines,  and  one  which  has 
been  described  quite  frequently  in  technical  journals,  and 
railroad  engineers"  hand-books  is  that  of  the  Western  Mary- 
land at  Hagerstown,  Md.  This  house  is  a  steel  frame  con- 
struction, encased  in  concrete.  \\'oven  wire  mesh  was 
wrapped  aljout  the  steel,  and  the  concrete  put  in  place 
by  the  Gunite  system.  The  roof  slalj  is  3-in.  concrete  with 
Hvrib  reinforcing.  It  is  of  double  monitor  construction,  per- 
mitting daylight  to  enter  at  three  points  in  addition  to  the 
back  wall.  In  connection  with  steel  frame  houses,  I  would 
call  vour  attention  to  the  fact  that  built-up  columns,  girders 
of  hea\"y  section,  are  lieing  used  as  the  frame  in  the  new 
houses  recently  built  Ijy  the  Pittsburgh  &  Lake  Erie.  This 
company  believes  that  if  jjroper  attention  is  given  to  the 
painting  of  these  steel  frames  an  unusually  long  life  may 
lie  obtained  from  them. 

The  type  of  house  recommended  where  repairs  are  light 
has  a  reinforced  concrete  frame  with  a  column  spacing  that 
results  in  economical  concrete  beam  construction.  The  roof 
slab  is  flat  on  the  under  side,  and  is  formed  with  8  in.  by 
24  in.  floor  tile,  and  4  in.  concrete  T-beams.  This  provides 
an  insulated  roof  and  one  which  is  just  as  cheap  to  construct 
as  the  plain  slab.  The  location  of  the  monitor  windows  is 
such  that  it  will  throw  daylight  into  the  working  area.  In 
addition,  the  sash  area  in  the  lean-to  at  the  Ijack  of  the  house 
js  large.  Provision  has  been  made  for  omitting  one  set  of 
columns  in  the  drop  pit  section.     This  is  done  to  provide  a 


clear  floor  area  between  the  pits  for  removing  wheels  from 
the  drop  pits  to  the  back  of  the  house.  Permanent  openings 
4  in.  bv  18  in.  in  section  at  the  front  and  rear  of  the  monitor 
and  ju.st  below  the  roof  slab  will  take  off  the  gases  which  col- 
lect at  those  points. 

So  far  as  we  can  learn,  the  life  of  steel  sash  in  a  round- 
house is  somewhat  longer  than  of  wooden  sash  in  the  same 
location,  and  it  is  just  aljout  as  cheap.  If  it  is  kept  well 
painted,  steel  sash  has  the  additional  advantage  of  not  swell- 
ing under  excessive  moisture,  and  therefore  the  ventilators 
can  he  just  as  readily  operated  in  the  winter  months  as  in 
the  summer. 

In  houses  where  heav\-  repairs  are  made  a  crane  of  approx- 
imatelv  50  ft.  span  should  be  provided  which,  with  a  slight 
shifting  of  the  locomotive,  will  reach  any  of  t!ie  heavy  repair 
parts  which  have  to  be  handled.  The  height  of  the  crane  rail 
should  l)e  26  ft.  6  in.  above  the  floor  line,  which  is  sufficient 
to  permit  of  the  crane  removing  the  cal)  witliout  striking 
other  parts  of  the  locomotive.  Tliis  height  also  greatly 
facilitates  all  crane  movements.  In  a  house  witli  a  crancway 
the  objection  may  be  raised  that  the  crane  installation  does 
not  permit  the  installation  of  the  usual  smoke  jack.  It  has 
been  found  in  houses  of  this  section  that  the  high  monitor 
and  the  installation  of  a  large  ventilator  or  jack  in  the  roof 
over  each  stall  does  not  result  in  an  objectionable  accumu- 
lation of  gases  and  smoke.  In  the  winter  time,  and  even  in 
tlie  summer,  the  fan  in  the  hot  blast  heating  system  can  be 
kc|3t  running  to  force  cut  the  gases. 

I  al.so  w-ant  to  call  attention  to  the  growing  tendency  to 
substitute  the  electric  hoi.st  for  the  truck  and  driver  drop  pit. 
In  addition  to  reducing  liability  of  accidents  it  removes 
wheels  more  C|uickly  and  cheaply.  While  this  hoist  is  some- 
times installed  in  the  roundhouse,  its  pro]ier  location  is  in 
the  back  .shop. 

Serious  objection  to  the  drop  pit  has  developed  in  recent 
years,  owing  to  the  extremely  lieavy  locomotives  and  to  the 
declining  quality  of  roundhouse  help.  While  accidents  due 
to  jacking  up  the  locomotives  for  the  removal  of  wheels  do 
not  occur  fre(iuently,  there  is  always  the  liability,  and  it  has 
gre.atly  increa.sed  because  of  the  failure  to  obtain  intelligent 
labor. 

Two  types  of  roundhouse  doors  are  quite  generally  used — 
a  two-leaf  steel-frame,  wooden  swinging  door,  and  a  rolling 
wood  slat  door.  The  former  is  the  most  popular  because  re- 
pairs are  more  readily  made.  The  question  is  frequently 
raised  whether  or  not  it  is  desiralile  to  provide  sash  in  the 
door  or  in  a  transom  over  the  door  Sash  in  the  door  per- 
mits lowering  the  roof  level,  but  to  some  it  is  olijectionable 
because  the  rough  usage  results  in  frequently  lirokcn  glass. 
Daylight  at  the  front  of  the  house  is  not  .so  essential,  and  all 
that  is  really  needed  may  be  had  through  small  transom  sash. 
On  the  other  hand,  it  has  been  found  that  most  of  the  Ijlows 
which  would  Iircak  the  glass  in  the  door  would  Ijreak  a 
wooden  panel,  and  the  glass  is  more  readily  replaced  than 
the  wood.  For  that  reason,  the  glass  area  in  the  doors  is 
made  quite  liberal  in  the  roundhouses  built  bv  a  numl)er  of 
roads. 

Another  tendency  in  roundhouse  design  and  construction 
which  has  come  into  more  general  use  in  the  past  few  years 
is  the  substitution  of  the  hot  blast  lieating  .system  for  the 
pipe  coils  or  other  forms  of  direct  radiation.  .\  hot  Ijlast 
heating  system  installation  costs  very  little  more  than  a  direct 
system,  and  it  has  the  additional  advantage  of  providing 
forced  ventilation  in  the  house,  which  is  often  verv  neces- 
sar)'.  At  first  the  selection  of  too  low  fan  and  radiation 
capacity  resulted  in  the  indirect  system  being  unsatisfactory. 
This  has  been  corrected,  and  the  fan  may  be  speeded  up  in 
extremely  cold  weather  to  raise  the  temperature  for  thawing 
out  frozen  locomotives  quickly. 
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TYPES  OF  VALVE  GEAR  ON  FRENCH 
LOCOMOTIVES 

BY  W.  G.  LANDON 

Various  complicated  arrangements  of  the  Walschaert  valve 
gear,  all  of  which  are  in  regular  use  on  many  P>ench  locomo- 
tives, are  shown  in  the  sketches.  They  are  a  further  illustra- 
tion of  the  difference  between  the  French  and  American 
points  of  view  and  consequently  the  difficulty  of  making 
American  equipment  popular  in  France. 

Fig.   1   shows  a  gear  fitted  to  a  large  nuralier  of  4-4-0 


Fig.    1 — Valve    Gear    as    Applied    to    Etat   4-4-0   Type 

engines  Ijuilt  over  twenty  years  ago  for  the  Ouest  (now 
Etat).  It  will  be  seen  that  a  projecting  arm  from  the  link 
is  actuated  b\'  a  portion  of  the  Joy  gear.  This  gives  a 
rapid  valve  travel  at  the  beginning  of  the  stroke,  and  the 
valve  movement  is  perhaps  more  nearly  theoretically  correct 


l/o/ife  Centre  L/ne 


Fig.    2 — Valve    Gear    as    Applied    to    Etat   4-6-0   Type 

than  if  the  link  were  actuated  by  an  eccentric.  It  would 
seem,  however,  that  there  are  the  disadvantages  of  the  Joy 
gear  (distortion  from  vertical  movement  of  axle)  plus  a  lot 
of  extra  parts.     The  driving  wheels  on  this  class  of  engine 


Fig.  3— Valve   Gear  as   Applied  to   P.   L.    IV1.  4.6-0  Type 

arc  equalized,  liut  no  trouble  is  experienced  by  valves  getting 
out  of  square  once  the}'  have  been  set  for  normal  axle  posi- 
tion. 

Fig.  2  shows  the  evils  of  standardization.  \\  hen  a 
4-6-0  superheater  class  engine  was  brought  out  on  the 
Etat,  the  valve  gear  was  made  standard  with  that  on  the 
saturated    engines,  which    have    outside    admission    valves. 


The  superheater  engines  have  inside  admission  valves  so  a 
rocker  arm  was  put  in  to  make  the  gear  distribute  properly 
for  inside  admission.  It  will  be  seen  that  the  thrust  from 
the  rocker  is  not  in  line  with  the  valve  center,  and  it  is  dif- 
ficult to  see  anything  but  disadvantages  either  from  a  theo- 
retical or  practical  standpoint.  This  arrangement  is  also 
used  on  the  Xord. 

Fig.  j  shows  the  valve  gear  on  l.p.   (inside)  cylinders  of 


iBell  cro-'H 
Fig.  4 — Valve   Gear  as  Applied   to   P.   L.   iVI.  4-8-0  Type 

4-6-0  class  on  the  Paris,  Lyons  &  Meriterranean.  The 
reason  for  the  arrangement  apparentl)-  was  the  fact  tiiat 
the  links  would  not  clear  the  bottom  of  the  boiler.  Other 
and  simpler  solutions  of  the  problem  would  not,  however, 
be  hard  to  find. 

Fig.  4  shows  the  gear  on  l.p.  (inside)  cylinders  on 
4-S-O  class,  Paris,  Lyons  &  Mediterranean.  The  object 
of  this  detour  from  eccentric  to  link  the  writer  could  not 
fathom. 


PULVERIZED  FUEL 

.\t  tiie  annual  convention  of  the  International  Railway 
Fuel  Association  held  in  Chicago, May  19-22,  1919,  the 
Committee  on  Pulverized  Fuel  presented  a  progress  report 
which  consisted  of  the  summar}-  of  some  of  the  results  ob- 
tained with  pulverized  coal  with  comments  and  suggestions. 
.\n  abstract  of  the  report  follows: 

Results  obtained  from  tests  brought  out  the  following 
po'nts:  (a)  .\  saving  of  2o  per  cent  in  fuel  could  be  made 
by  burning  pulverized  coal.  The  main  difficulties  were  the 
slagging  over  of  the  flue  sheet  and  burning  out  of  the  brick 
arch.  The  sla,gging  was  largely  overcome  by  an  air  jet  to 
blow  off  the  slag  accumulaticns,  but  it  was  found  impossible 
to  overcome  the  rapid  burning  out  of  the  brick  arch.  The 
cost  of  replacing  the  arch  Ijrick  largely  overcame  the  saving 
in  fuel.  The  dela\-  to  locomotive  was  also  a  decided  draw- 
hack. 

"A  comparison  of  costs  of  hand  firing  versus  pulverized 
coal  showed  the  hand  firing  to  be  most  economical.  It  is 
thought  possible  to  design  a  firebox  that  will  eliminate  such 
troubles  as  Imrning  cut  of  the  brick  arch  and  show  an  ad- 
vantage in  favor  of  the  pulverized  coal." 

(b)  "Burning  60  per  cent  anthracite  and  40  per  cent 
bituminous  pulverized  fuel  gave  all  the  steam  that  was 
wanted  with  splendid  ocntrol. 

(c)  "The  burning  of  pulverized  coal  in  a  locomotive  was 
quite  easv  and  satisfactory.  The  difficulties  were  with  dry- 
ing, pulverizing  and  handling  the  coal,  and  also  the  danger 
in  connection  with  it.  Locomotives  equipped  to  bum  pul- 
verized coal  would  be  tied  up  were  the  pulverizing  plant 
to  be  burned  or  otherwise  made  inoperative." 

One    foreign    railroad,    the    "Central    Railway    of    Bra- 
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zil,"  has  made  marked  progress  in  burning  pulverized  coal. 
(See  Railway  Age,  Oct.  26,  1917,  page  767.) 

Many  pulverized  fuel  installations  in  stationary  plants 
are  reported  as  successfully  burning  various  coals  in  pul- 
verized form.  A  southwestern  railroad  reports:  "Our  sta- 
tionary boiler  plant  that  used  pulverized  fuel  has  been  com- 
pelled to  use  a  considerable  amount  of  oil  on  acocunt  of 
breakdowns  and  other  troubles.  We  have  had  very  little 
service  on  two  boilers  because  of  overhauling  and  remodel- 
ing of  the  fuel  equipment.  We  kept  the  plant  going  on 
pulverized  coal  most  of  the  time,  but  it  has  been  a  forced 
proposition." 

The  following  conclusions  may  be  deduced:  The  art  of 
burning  pulverized  coal  has  shown  marked  progress;  the 
experimental  work  has  demonstrated  the  soundness  of  the 
principle  of  burning  coal  in  a  finely  divided  form  in  sus- 
pension, and  that  complete  commercial  success  depends  upon 
the  careful  working  out  of  such  details  as  proper  fineness 
of  the  various  grades  of  coals  and  economical  and  efficient 
methods  and  apparatus  for  preparing,  storing  and  trans- 
porting the  pulverized  coal  to  the  stationary  plant  or  loco- 
motive" furnace.  The  tendency  of  e.xplosion  and  spontaneous 
combustion  should  be  eliminated  entirely  if  possible  to  do 
so.  The  reabsorption  of  moisture  will  always  be  a  prob- 
lem in  climates  having  extreme  variations  of  temperature 
and  humidity.  It  seems  advisable  to  give  more  careful  con- 
sideration to  the  steam  locomotive  as  it  exists  today.  A 
pulverizing  and  stoking  device  might  be  arranged  that  would 
prepare  any  grade  of  coal  on  the  tender  and  deliver  it  to 
the  firebox'in  the  pulverized  form,  thus  eliminating  the  ex- 
pense of  repairing  and  transporting  pulverized  coal  from  a 
central  plant.  Many  of  the  universities  have  very  thor- 
oughly equipped  laboratories  that  we  are  not  using  to  a 
sufficient  extent.  It  is  suggested  that  in  view  of  the  im- 
mense supply  of  bituminous,  lignite  and  other  grades  of 
coals  adapted  to  the  pulverized  method  of  burning,  the  rail- 
roads, with  the  assistance  of  manufacturers  and  universities, 
make  conclusive  and  exhaustive  tests  to  develop  the  methods 
and  apparatus  necessary  to  meet  the  very  urgent  demands  for 
more  economical  burning  of  coal. 

The  report  was  signed  bv  W.  J,  Bohan  (N.  P.),  chair- 
man; H.  T.  Bentley  (C.  &  N.  W.),  H.  B.  Bro^vn  (L.  V.), 
R.  R.  Hibben  (M.,  K.  &  T.),  D.  R.  MacBain  (N.  Y.  C), 
J.  H.  Manning  (D.  &  H.),  H.  C.  Oviatt  (N.  Y.,  N.  H.  & 
H.),  John  Purcell  (A.,  T.  &  S.  F,),  and  L,  R,  Pyle 
(U.  S.  R.  A.). 

DISCUSSION 

J.  E.  Muhlfeld  (Pulverized  Fuel  Equipment  Corpora- 
tion) in  a  written  discussion  took  issue  with  some  of  the 
statements  in  the  committee's  report.  He  asserted  that  the 
practicability  of  burning  powdered  coal  had  been  established, 
and  that  it  was  necessary  to  develop  it  in  order  to 
increase  the  efficiency  and  capacity  of  the  locomotive,  to 
decrease  the  cost  of  fuel,  to  permit  of  using  coal  of  poor 
quality  and  to  eliminate  smoke  and  soot.  A,  G,  Kinyon 
(Fuller  Engineering  Company)  submitted  records  of  instal- 
lations and  reports  of  tests  showing  the  high  efficiency  of 
boilers  fired  in  this  manner.  Several  speakers  called  at- 
tention to  the  fact  that  troubles  similar  to  those  experienced 
with  pulverized  fuel  had  been  encountered  in  the  period 
of  development  of  practically  all  the  accessories  used  on  loco- 
motives, M,  C,  M,  Hatch  (Pulverized  Fuel  Equipment 
Corporation)  expressed  the  opinion  that  the  crux  of  the  mat- 
ter lay  in  the  design  of  a  locomotive  furnace.  Large  fur- 
nace volume  is  needed  for  burning  pulverized  fuel  and  no 
locomotive  has  yet  been  built  with  the  proper  design  of 
furnace  for  this  fuel.  Where  proper  care  is  taken  in  de- 
signing the  furnace,  stationary  installations  are  uniformly 
successful. 

The  association  decided  to  ask  the  co-operation  of  Purdue 


Tniversity.   the    University   of   Illinois   and  tlie   Bureau  of 
Mines  to  solve  tlie  problem  of  burning  pulverized  coal, 

LOCOMOTIVE   FUEL   LOSSES  AT 
TERMINALS* 

BY  J,  M,  NICHOLSON 
Fuel   Supervisor,  Atchison,  Topcka  &  Santa  Fe 

The  fuel  consumed  by  locomotives  while  in  terminals  is 
an  incident  of  operation  which  requires  a  variable  amount 
of  fuel  and  has  been  given  too  little  consideration  for  the 
quantity  involved.  The  engineer  and  fireman,  who  are 
with  the  locomotive  while  fiom  75  to  90  per  cent  of  the 
fuel  is  liurned.  liave  been  charged  with  being  very  wasteful. 
The  remaining  10  to  25  per  cent  is  burned  at  the  terminal 
in  getting  the  locomotive  ready  for  service  and  taking  it  to 
the  enginehouse,  much  of  whicli  is  the  result  of  wasteful 
methods  and  practices. 

Locomotives  must  be  moved  from  yards  to  cinder  pits, 
have  the  fires  knocked,  and  be  put  in  the  house  in  order 
that  necessan,-  repairs  can  be  made.  They  must  be  fired  up 
and  tests  of  locomotive  auxiliary  appliances  properly  made, 
after  which  they  must  be  moved  from  the  roundhouse  to 
the  train.  These  essential  activities  of  operation  require  the 
use  of  fuel,  but  the  fuel  used  in  addition  to  that  required 
for  these  purposes  must  be  considered  as  waste. 

When  a  locomotive  is  brought  to  a  terminal  the  fire  should 
be  liurned  down  to  such  a  point  that  it  will  not  he  necessary  to 
rebuild  the  fire  in  order  to  get  the  water  level  in  tlie  boiler 
to  the  proper  height  before  knocking  the  fire.  The  dampers 
on  oil  burning  locomotives  and  also  coal  burning  locomo- 
tives, so  equipped,  should  be  closed  as  soon  as  the  work  at 
the  cinder  pit  is  completed  and  the  blower  shut  oft'  to  reduce 
circulation  of  air  through  the  boiler. 

The  roundhouse  capacity  should  be  such  that  no  delay 
will  be  caused  in  getting  the  locomotive  into  the  house. 
When  a  locomotive  reaches  the  house  a  competent  inspector 
should  enter  the  firebox  and  see  that  the  flues  are  clean 
and  free  from  leaks.  The  arches  must  be  clean  and  in 
repair.  The  grates  must  be  thoroughly  cleaned,  and  grates 
having  broken  fingers  or  excessive  openings  repaired  or 
removed.  The  ash  pans  must  be  thoroughly  cleaned  and 
special  attention  given  to  see  that  the  air  opening  under  the 
mudring  is  cleaned.  The  front  end  should  be  inspected 
to  see  that  it  is  self-cleaning  and  that  it  is  free  from  air 
leaks. 

As  soon  as  the  boiler  and  grate  work  is  completed  the 
grates  should  be  bedded  down  with  from  three  to  four  inches 
of  coal  evenlv  distributed  over  the  entire  grate  area.  The 
coal  w-hich  falls  through  while  bedding  down  the  grates 
should  be  reclaimed.  Tests  show  the  coal  reclaimed  will 
van'  from  80  to  200  lb.  per  locomotive,  depending  on  the 
size  of  coal  used  and  the  amount  of  surface  moisture  on 
the  coal.  The  coal  can  be  reclaimed  by  collecting  it  in  a 
bag  fastened  to  the  ash  pan  slide  and  removing  the  bag 
as  soon  as  the  grates  are  bedded  down,  or  at  larger  terminals 
a  pit  on  the  outgoing  track  can  be  used  for  dumping  this 
coal  and  conveying  it  into  the  car.  A  terminal  handling 
SO  locomotives  per  day  will  conser\'e  from  50  to  100  tons  per 
month  by  reclaiming  this  coal. 

In  case  the  boiler  is  to  be  washed,  the  heat  in  the  boiler 
is  entirely  wasted  unless  the  roundhouse  is  equipped  with 
a  hot  water  boiler  wash-out  system.  A  plant  of  sufficient 
capacity,  if  properly  maintained  and  operated,  will  reduce  the 
time  consumed  in  the  operations  of  washing  the  boiler  from 
25  to  50  per  cent  and  reduce  the  amount  of  fuel  used  in 
firing  up  from  25  to  30  per  cent.  The  saving  of  from  two 
to  three  hours'  time  in  getting  the  locomotive  back  in  service 

"Abstract  of  a  paper  presented  before  the  International  Railway  Fuel 
Association   convention   at  Chicago.   May    19-22,    1919. 
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is  an  important  factor  under  present  operating  conditions, 
as  is  also  the  saving  of  from  600  to  700  lb.  of  coal  per 
locomotive. 

In  many  cases  where  boilers  are  not  due  to  be  washed 
out  engines  are  allowed  to  stand  in  the  roundhouse  twelve 
to  fifteen  hours  before  the  time  set  for  the  locomotive  to 
leave  the  roundhouse.  During  this  time  the  heat  in  the 
boiler  has  been  passed  out  through  the  stack  unless  a  stack 
cover  is  used  or  the  dampers  closed  to  prevent  circulation 
of  air  through  the  boiler.  This  heat  waste  can  be  found  in 
practically  every  roundhouse,  and  results  in  several  tons 
of  coal  per  locomotive  being  wasted  each  month.  The 
time  required  to  furnish  a  locomotive  is  greatly  influenced 
by  the  pressure  maintained  in  the  roundhouse  blower  steam 
line.  Insufficient  pressure  results  in  the  use  of  more  coal 
in  firing  up  a  locomotive  and  decreases  operating  efficiency. 
The  use  of  old  ties,  old  car  material,  shavings,  etc.,  will 
reduce  the  amount  of  coal  consumed  and  should  be  used 
where   practical. 

The  chief  despatcher  should  furnish  the  roundhouse  fore- 
man with  a  list  of  trains  that  he  expects  to  run  and  the 
roundhouse  foreman  should  furnish  the  despatcher  with  a 
li.'^t  of  locomotives  he  expects  to  have  ready.  The  exchange 
of  these  lists  three  times  in  twenty-four  hours  is  advisable, 
after  which  the  locomotives  should  be  ordered  for  a 
scheduled  leaving  time,  giving  the  roundhouse  the  necessary 
time  to  fire  up  the  locomotive  and  call  the  engine  crew. 
This  will  avoid  holding  locomotives  under  steam  in  cases 
where  trains  are  set  back  or  cannot  be  run  according  to  the 
line-up.  In  cases  where  locomotives  are  fired  up  as  soon 
as  the  work  is  completed  and  allowed  to  stand  under  steam 
for  seven  hours,  the  fuel  wasted  is  equal  to  the  amount  of 
fuel  that  is  necessary  to  furnish  the  locomotive  for  service. 
This  is  not  an  uncommon  occurrence  where  despatching 
schedules  are  not  in  effect  and  where  they  are  not  given 
close  supervision. 

The  wages  paid  for  one  hour's  terminal  delay  on  a  freight 
train  is  a  loss  equivalent  to  the  cost  of  one  ton  of  coal,  also 
eight  locomotive  hours  under  steam  in  addition  to  the  time 
actually  necessary  to  get  the  locomotive  ready  for  service 
is  a  loss  equal  to  the  value  of  a  ton  of  coal.  Every  locomo- 
tive on  a  division  is  Iwrning  some  fuel  at  the  terminals 
that  is  unnecessary,  and  many  locomotives  are  burning  be- 
fore each  trip  fuel  of  greater  value  than  the  loss  of  wages 
paid  for  one  hours  terminal  delay.  If  this  loss  were  given 
as  close  supervision  as  is  given  the  wages  paid  for  terminal 
delay,  the  cost  of  transportation  would  be  reduced.  Super- 
intendents should  know  personally  that  locomotives  are  not 
being  held  under  steam  unnecessarily  on  their  division  and 
also  that  co-operation  in  the  despatching  of  locomotives  does 
exist. 

The  fuel  that  is  consumed  as  a  result  of  lack  of  facilities 
for  handling  is  a  costly  proposition,  and  adequate  round- 
house and  shop  facilities  should  be  provided.  Repairs  to 
turntables,  roundhouses,  coal  chutes  and  tracks  at  the  termi- 
nal should  be  made  before  cold  weather  sets  in,  as  it  may 
result  in  congested  single  track  movement  at  coal  chutes 
and  cinder  pits  or  tie  up  the  entire  roundhouse,  all  of  which 
wastes  fuel.  Proper  care  of  a  fire  in  the  roundhouse  con- 
tributes to  economic  locomotive  performance  on  the  road  and 
also  reduces  the  amount  of  fuel  used  at  the  terminal.  The 
locomotive  appliances  should  be  tested  out  before  leaving 
the  roundhouse  for  the  train  to  see  that  they  are  in  the  liest 
possible  condition  to  do  their  work,  which  means  a  saving 
of  fuel  on  the  road  that,  in  most  cases,  cannot  be  accom- 
plished after  leaving  the  terminal.  The  train  line  leakage 
should  be  determined  and  the  leaks  repaired  at  the  terminal. 
Train  line  air  leaks  cost  a  railroad  company  much  more 
than  it  costs  to  repair  them. 

Locomotives    should    be    maintained    to    prevent    serious 


steam,  air  and  water  leaks.  Throttles  leaking,  pops  leaking 
and  air  pumps  running  in  the  house  are  to  be  avoided. 
All  of  the  operations  at  a  roundhouse  contribute  to  fuel 
economy,  and  men  should  be  impressed  with  the  fact  that 
neglect  on  their  part  often  results  in  a  waste  of  fuel  greater 
than  their  day's  wages  before  the  locomotive  reaches  the  next 
terminal  where  proper  repairs  can  be  made. 

The  amount  of  coal  required  for  the  period  of  firing  up 
a  locomotive  and  getting  it  ready  for  service  under  careful 
handling  should  be  determined.  The  actual  consumption 
against  the  required  consumption  is  the  fuel  efficiency  of  the 
despatchers  and  the  roundhouse  organization.  This  effi- 
ciency is  not  a  maximum,  even  on  the  best  managed  and 
best  equipped  roads.  The  magnitude  of  the  amount  of  fuel 
involved  in  these  losses  should  provide  a  strong  incentive 
to  renewed  effort  in  fuel  conservation  as  these  conditions 
of  fuel  waste  are  decreasing  operating  efficiency  and  in- 
creasing the  cost  of  transportation. 


A  LOCOMOTIVE  SAND  BOX  SCREEN 

BY  A.  P.  JANDER 
General  Foreman,  A.  T.  &  S.   F.,    HutchinsoD,   Kans. 

A  source  of  great  annoyance  in  the  roundhouse  and  on  the 
road  is  the  stoppage  of  the  pipes  and  traps  of  the  locomotive 
sanding  apparatus.  A  properly  working  sanding  apparatus 
is  especially  to  be  desired  in  bad  weather  as  great  harm  is 
often  done  to  an  engine  through  the  failure  of  the  sanding 
equipment  to  work  properly  at  a  critical  time,  and  in  addition 
the  delays  occasioned  by  the  failure  of  this  apparatus  fre- 
quently have  serious  results. 

In  drying  and  screening  sand  at  the  sand  house  all  foreign 
matter  is  not  always  removed  and  this  getting  into  the  sand 
box  eventually  chokes  the  sand  pipe  so  that  the  apparatus 
will  not  operate  in  a  satisfactory  manner.  To  overcome  this 
trouble  the  writer  has  designed  a  sand  box  screen  as  illus- 


Screen  for  Use  In   Filling  Locomotive  Sand   Boxes 

trated  in  the  accompanying  sketch.  This  screen  may  be 
ailjusted  over  the  mouth  of  the  sand  box  and  as  the  sand  is 
poured  in,  the  screen  is  turned  slightly,  thus  permitting  the 
clean,  fine  sand  to  enter  the  box,  but  excluding  all  stones 
and  foreign  matter.  Two  of  these  screens  kept  in  a  con- 
venient place,  one  on  each  side  of  the  sandhouse,  so  that 
they  may  be  used  when  filling  the  sand  boxes  of  locomotives, 
will  eliminate  a  great  deal  of  the  trouble  experienced  on  the 
road.  The  expense  of  making  the  screens  and  the  time 
required  for  their  operation  is  so  small  that  it  need  not  be 
considered.  An  engine  can  be  as  easily  and  as  quickly 
sanded  with  these  screens  as  without  them  and  if  made  of 
proper  material,  they  are  practically  indestructible. 
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RAILROAD  ADMINISTRATION  NEWS 

Enlargement  of  tlie  Board  of  Railroad  Wages  and  Work- 
ing Conditions  from  six  to  twelve  mcmljcrs  is  under  consider- 
ation. Such  an  enlargement  has  l)ecn  proposed  by  the  labor 
board.  It  is  proposed  to  add  a  representative  of  the  engi- 
neers, clerks  and  maintenance  of  way  employees  and  three 
more  officials. 

A   NATIONAL   "dRIVE"  FOR  S.^FETY 

Walker  D,  Hines,  director  general  of  railroads,  announces 
that  a  ''National  Railroad  Accident  Prevention  Drive"  will 
be  started  on  Octoljer  IS  at  12:01  a.  m.  and  will  be  continued 
until  October  31  at  midnight,  to  be  conducted  under  tile 
super\-ision  of  the  Safety  Section.  A  circular,  sent  to  the 
regional  directors,  calls  for  their  co-operation.  All  officers 
and  employees  are  expected  to  give  their  hearty  support. 

This  drive  follows  the  very-  satisfactory  results  of  cer- 
tain "no  accident  campaigns"  already  carried  out.  The  re- 
sults of  these  campaigns  are  summarized  as  follows: 

Total  Xo.  Casualties,  Casualties, 
Rcgiuii                                                     ot  ciniiloyees  1919  1918 

Southern,    Januarv    19-23 2.!0.000  77  466 

Southwestern.    May    1-3! .      174.884  646  1.475 

Central  Western,   June   22-29 3.'7.OO0  100  4.% 

Xunhwcstem    June    22-29 274,2.'4  119  481 

In  the  Southern  region  28  out  of  45  railroads  reported  no 
accidents;  in  the  Southwestern  region  12  roads  were  in  this 
class,  in  the  Central  Western  47  out  of  67  and  in  the  North- 
western 50  out  of  6,5,  showed  clear  records. 

FIREilE.N"   DEM.\XD    SIECH.A.XICAL    STOKERS   AND    W.WE 
INCREASE 

In  order  to  meet  the  high  co.st  of  living  the  Brotherhood 
of  Locomotive  Firemen  and  Enginemen  has  decitled  that  its 
meniljers  must  have  not  only  a  large  increase  in  wages,  esti- 
mated at  .i5  to  65  per  cent,  but  also  the  assistance  of  me- 
chanical stokers  on  engines  weighing  over  200,000  lb.,  me- 
chanical coal  passers  on  locomotives  of  less  wei.ght,  and 
power  grate  shakers  and  fire  door  openers  on  all  locomotives. 

The  demands  are  as  follows:  Firemen  and  hel])ers  in 
passenger  .service,  $6.50  a  day  of  5  hours  or  less,  100  miles 
or  less  (Mallet  locomotives,  $7.20);  through  freight  service 
on  locomotives  weighing  less  than  200,000  II).,  $6.50  a  day 
for  S  hours  or  less,  100  miles  or  less,  on  locomotives  weigh- 
ing over  200.000  lb.,  $6.80;  local  or  way  freight  service, 
mixed  trains,  mine  runs,  etc.,  minimum  of  50  cents  per  100 
miles  or  le.ss  in  addition  to  through  freight  rates;  helper, 
pusher,  transfer,  work,  wreck,  construction,  snow  plow,  cir- 
cus, milk  and  unclassified  service,  through  freight  rates;  yard 
service,  $6.50  (Mallet  $6.80).  on  ilallet  locomotives  in  all 
except  vard  service,  $7.20  a  day;  inside  hostlers,  $6.80  a 
day;  outside  hostlers,  $7.20:  hostler's  helpers,  $6.50,  eight 
hours  or  less;  all  coal  liurning  locomotives  to  be  e<iuipped 
with  jjower  grate  .shakers  and  automatic  fire  door  openers. 
All  coal-burning  locomotives  in  road  service  weighing  over 
200,000  11).,  to  l)e  equipped  with  mechanical  stokers  and  two 
firemen  to  be  employed  on  each  engine  until  so  equipped. 
All  locomotives  weighing  less  than  200,000  lb.  to  l)e  e(|uii)ped 
with  coal  passers.  Firemen  to  l)e  relieved  of  cleaning  loco- 
motives, removing  tools  or  supplies,  loading  coal,  filling 
lubricators,  etc. 

ROADS  CO-OPERATE  WITH  VOCATIOXAI,  EnUCATIDX  BOARD 
W.  T.  Tyler,  director  of  the  Division  of  Operation,  and 
W.  S.  Carter,  director  of  the  Division  of  Labor,  have  issued 
the  following  joint  circular  authorizing  co-operation  by  the 
railroads  in  the  establishment  of  part-time  schools  for  rail- 
road apprentices  and  others: 

"The  Federal  Government  has  created  under  the  provis- 
ions of  an  act  of  Congress,  approved  February  2.5,  1917,  a 
Federal  Board  for  Vocational  Education. 


"The  purpose  of  this  act  is  to  provide  for  the  promotion 
of  v(K-ational  education  in  the  trades  and  industries  and  in 
agriculture  in  co-operation  with  the  various  states,  and  an 
appropriation  by  the  Federal  Government  is  availaljle  for 
such  work. 

"The  value  of  vocational  training  for  mechanics  and  ap- 
I)rcntices  in  railroad  .shops  has  Ijeen  recognized  by  many 
railroads  which  have  established  schools  for  the  training  of 
such  men.  It  is  the  desire  of  the  Railroad  .Administration 
not  only  to  assist  and  encourage  such  training  wliere  estab- 
lished, l)Ut  also  to  extend  the  system  to  roads  which  have  not 
establi.shed  such  schools,  and  it  is  believed  that  this  can  be 
liest  accomplished  b)'  co-operation  between  the  United  States 
Railroad  Administration  and  the  Federal  Board  for  Voca- 
tional Education  in  extending  this  work. 

"It  is  therefore  desired  that  the  dift'erent  railroads  under 
control  of  the  United  States  Railroad  .Administration  co- 
operate with  the  Federal  Board  for  Vocational  Education  in 
the  establishment  of  part-time  schools  for  railroad  shop  ap- 
prentices and  others  who  come  within  the  scope  of  the  act. 
\\'here  it  is  found  necessary  in  order  to  facilitate  this  work, 
railroads  will  be  authorized  on  request,  to  fit  up  suitable 
study  or  class  rooms  at  the  different  shops  where  such  schools 
may  be  held.  Where  such  schools  are  established,  railroads 
will  l)e  authorized  to  pay  apprentices  at  their  usual  rate  for 
the  time  spent  in  attending  such  schools. 

".■\])prcntices  on  roads  where  such  schools  are  established 
will  be  required  to  attend  not  less  than  208  hours  per  year. 

"Complete  infonnation  concerning  the  estaljlishment  of 
these  schools  in  co-operation  with  the  Federal  Board  for 
Vocational  Education  may  l)e  obtained  either  from  the  board 
direct  or  from  the  assistant  director.  Division  of  Operation, 
in  charge  of  the  Mechanical  Department. 

"In  the  preparation  of  a  course  of  study,  due  attention 
must  he  given  to  meet  the  needs  of  railway  shop  employees, 
and  such  subjects  as  shop  practice  involving  the  manipula- 
tion of  machines  used  in  general  repair  and  construction  work 
and  to  related  science,  mathematics  and  drawings  should  be 
fully  provided  for. 

"To  provide  uniformity  as  far  as  practical  ile  in  these 
courses  of  study,  the  subjects  embraced  therein  should  be 
submitted  to  the  assistant  director.  Division  of  Operation,  in 
charge  of  the  Mechanical  Department,  for  approval." 

ORDERS  OF  REGIONAL  DIRECTORS 

Safety  Chains  on  End  Doors. — Order  227  of  the  South- 
western regional  director  promulgates  a  note  from  the  Safety 
Section  of  the  Railroad  .Administration  recommending  that 
chains  or  seme  other  suitable  device  be  applied  on  automobile 
cars  with  end  doors  to  prevent  these  doors  from  opening 
further  outward  than  the  line  of  the  side  of  the  car;  and  gives 
in.structions  to  have  cars  in  tliis  region  so  equipped  as 
ra])idly  as  possiljle. 

Freight  Car  Distribution — Circular  2/. — The  Southwest- 
ern regional  director  in  Circular  2.54  states  that  the  provisions 
of  Division  of  Operation  Circular  27  with  respect  to  return- 
ing cars  to  owners  for  repairs  appear  to  have  been  more 
broadly  construed  than  was  intended.  Cars  have  been  sent 
long  distances  home  for  comparatively  light  repairs.  The 
purpose  of  this  circular  was  to  put  into  effect  former  M.  C. 
h.  requirements  for  the  return  of  cars  to  owning  lines  for  re- 
pairs and  in  addition  the  circular  was  intended  to  provide  a 
means  for  the  owners  to  get  their  cars  home  when  desired 
for  rebuilding  or  for  the  application  of  betterments.  It  was 
not  desired  that  the  cars  should  l}c  .sent  home  involving  an  in- 
termediate line  haul  except  for  "reljuilding  or  for  the  applica- 
tion of  betterments"  as  provided  in  paragraph  C  of  the  circu- 
lar, in  which  case  arrangements  should  be  made  for  this 
movement  in  accordance  w^ith  paragrapli  6. 


Car  Department 


STEAM   HOSE  FOR  CAR  HEATING*  traced  directly  to  the  excessive  expansion  which  takes  place 

BY  H  J  FORCE  '^^''^'^  ''^'^  ''"^"^  '^^^  ^^'^^  '"  serv'ice  for  some  time.     This  ex- 

pansion frequently  results  in  the  hose  blowing  off  from  the 
The  object  of  this  pajier  is  to  describe  briefly  a  process  of     coupling,  requiring  the  use  of  a  special  clamp  to  hold  the 
manufacture  of  steam  hose  for  car  heating  which  will  neither     hose  on  the  coupling, 
contract  nor  expand  when  in  service.  After  making  a  series  of  tests,  it  was  decided  to  Ijuild  a 

'J'.iLLL  I — D:L£cRiprioN  OF  Manufacture  of  Four  Kinds  of  Steam  Hose 

First  ply  of  First  ply  Second  ply  of 

Strial                   Tube            Thickness.  Duck                   Friction  gum  to  .inclior  braiding              gum  to  anchor  Second  ply              Outside 

»»■  brardinR  braidinR  braiding  cover 

p      ^           Special    steam            ,.  2  piy.  not          Heavy    coated  A    in.    tliick.  No.    8/3    yarn       1/32  in.  thick,  Xo.    8/3    yarn      1/3' in   special 

resistinc  hose.            /8  under  23  oz.       special     steam  special  steam  in  5  bv  5             special  steam  ''n  5  by  5                    ste-'m 

per  sq.  yd.              resisting.  resistina.  strands.                 resisting.  strands                   re"=islirg 

Q Resular  specifi-           , ,  c-                  r,         Heavy    coated  ,'„    in.    thick. 

cation   steam             is  Same  as  P.       regular    specifi-  regular  specii;.  „                              1/32  in.  thick.  1/32  in,  regular 

'"'se.  cation  steam  cation  steam  Same  as  P.       regular   specifi-  Same  as  P.          specification 

„                T>        ,               -c  resisting.  resisting.  cation   steam  steam  resisting. 

R Regular  specifi-  ,             „                 „  „  resisting. 

cation  steam          S/32  Same  as  P.          Same  as  Q.  Same  as  Q.  Same  as  P.         Same  as  O.  Same  as  P          Same  as  O 

hose.  "  ^' 

Regular  specifi-  3  ply,  not 

S cation  steam  5/32  under  23  oz.         Same  as  Q.  Same  as  Q.  Same  as  P.  Same  as  Q.  Same  as  P.         Same  as  O 

hose.  per  sr|.  yd.  * 

When  made  from  duck  alone,  steam  hose  has  been  found  hose  of  duck  with  a  heavy  friction,  and  then  one  or  more 

to  contract  to  such  an  extent  in  service  that  in  some  cases  layers  of  braiding.      If  made   from  duck  alone,  hose  will 

expand  excessively.    It  is  impracticaljle  to  make  it  from  braid- 

Table  II— Tests  of  Hose,  Sekial  p  ing  alone,  but  with  a  Combination  of  duck  and  braiding  a 

.\li  Hose  Steamed  to  Bursting  10  Hours  a  Day  at  60  Lb.  Pressure  very  Satisfactory  grade  of  Steam  hose  can  he  produced  which 

i„si<^"^ma»:'i;..;.V.'.'.V.'.V.V:::yBeforesieaming::    i.Ls  .'  ";'"   *««'  ^°  Contraction   in   length   and   no  expansion   in 

[After  steaming...     1./3  1.69  diameter  unoer  the  most  Severe  Service  Conditions. 

Outside  diameter,  in After^stwS'ngf ! '.    I'.jf        2:69  Table  I  gives  a  general  description  of  the  process  of  manu- 

■'■'"'•'""s,  in {AftcTst'eamTng^::    Sju        o:2M  f'^ct^re  of  four  hose  designated  as  Scrials  P,  O,  R  and  S. 

Number  of  plies YBef' r' '  ste  min ' "    4  123  '  ^^  Table  II   are  given  results  of  tests  to  destruction  of 

^"'"'°"-  '" {  Afte?^  stearaTnJ^: '.    3:o"  4.6  two  Samples  of  Steam  hose  of  Serial  P.     In  this  hose  a  special 

Stretch  of  cover,  in J  ^'(["^"sfeam'i^S^: '.    H  s'.s  steam-resisting  compound  was  used  for  the  inner  tube  which 

Stretch  of  tube,  in (Before  steaming..    8.5  ...  was  not  looked  upon  favorablv  bv  the  manufacturer. 

(After    steaming...      5.0  5.0  T       T    1  1      ttt  •  ^i      '        '  i,         ,- 

Deflection   in  |  Before  steaming. .    2  2.0  -In  1  able  11 1  are  given  the  results  of  tcsts  on  ten  Samples 

Tensile  strength  of  tube,  lb.  per  s,.  in. }  ^e"f"e  ttSg!  :6flfl^"  l'^'       °f  h"^'^  °*"  Serial  Q.    This  hose  is  similar  to  that  of  Serial  P 

I  After  steaming...  70  65  except  that  the  regular  specification  tube  was  used  which 

Time   reiiuired    to   burst   under   60  lb..  (  Before    steaming ...  i      j    1,„„„    f„i,r,rl    f,i"r,:,,a    f„;,-l,.    -„*;    f      *  li      ■ 

hours  )  After  steaming. .  .525  840  "ad  Ijeen  tound  to  givc  tairly  satisfactory  results  m  service. 

Aside  from  this  Serials  P  and  Q  are  of  the  same  composition. 

it  Ijecomes  uncoupled  when  passing  around   a   short  curve.  The  samples  of  Serial  Q,  after  steaming,  withstood  a  pres- 

.•\gain,  the  failure  of  steam  hose  in  many  cases  has  been  sure  of  60  lb.  for  about  700  hours,  on  the  average,  before 
bursting. 

*.V    paper    i.resented   before    the   convention    of   the   American    Society    for  y       .,        ,  f    c      ■    1    r>      ^i.  c      ^  i  , 

Testing  Maitriais  at  Atlantic  City,  June  24-27.  1919.  in  the  liose  ot  Serial  R,  the  manufacturer  endeavored  to 

Taiile  III — Tests  of  Hose,   Serial  Q 
.-Ml  IIcsc  Steamed  to  Bursting  10  Hours  a  Day  at  60-lb.   Pressure 

Sample    No •■    ■ ;■•■■. ,  Ac  '                 ^                  45                 6                 7                 8                  9               10 

,     ..        ,.         .          ■„                                             1  Letorc    steaming...  1.625  ....  ....  ....  ....  .... 

Inside    diameter,    in (After    stcauiiiig. . . .  172  1.69  1.69  1.69  1.562  1.69  1.69           i'75           i'6;5         irj 

_-,,.,.                                               J  Before    steau.ing. .  .  2.5  ....  ....  ....  ....  ....  ... 

OutciQc   diameter,   ,n j  Alter    steaming. .. .  2.5  2.5  2.5  2.5  2.5  2.5  2.5             2.S             '>"s'           'Vs 

^,,  .  ,                                                                            i  Before    steaming...  0.125  ....  ....  ....  ....  ....  ... 

Ihickncss,    in )  AUer    steaming 0.M3  O.160  0.160  0.167  0.169  0.155  0.15          ai63        6.'i70        oih 

Number   of  plies ■  ■•  • 2_  2                2                2                 2               2                2                2                2              '  -> 

„  .  ,.         .                                                                 1  ilefoic    steaming...  0..ra  ....  ....  ...  ....  ....  .... 

I-riclion,  in (After    ste.aming. . . .  1.5  7.0  4.0  1.5  1.25  6.0  8.0             6!6'           3o'           40' 

c.     ,.,.       r  „„„„_    :„                                              (Before    steaming...  7.25  ....  ....  ...  ....  ....  ... 

Stretch  of  cover,  in 1  After    steaming   ..  .  2.5  4.0  3.5  4.0  3.0      .  3.6  3.6            A.o            io             ■,-=■ 

stretch  of  tube,  .n i  After    steaming.  .. .       .'..75  3.5  3.0  5.0  6.0  3.0  3.5  4'6'  i's'  iT 

t^^^""--" \filS^'£SSi:^:::    ^:S      M^     iM     If    i:1P    TJ5     i:^^,    H      fh     W' 

Tensile  strength  of  , i,be.,h.  per  so.  in...  I  nelo,c^i.e.,,i„g...   570  ^....         _....         _....         ^....  _....         ^....         ^.^.         _.^;.         ^.-. 

Time  required  to  burst  under  60  lb.,  hours.  !  "cfore   steaming. ..   61 5  .... 

iiinerciunc,  i  After   steaming. ..  .     6C»  555  690  700"  700'  775  7S5  753  693  693 

•  Test    sai.i;.lcs    removed    befure    bursting. 
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increase  4e  thickness  of  the  inner  tube.     Results  of  tests  of  2.     That  machine-made  tubes   should  not  be  used,   and 

this  hose  are  given  in  Table  lY.     In  some  of  the  lengths  of  that  tubing  of  three-ply  calender  should  in  every  case  be  used 

hose  tested  after  steaming,  there  was  an  apparent  increase  in  in  hose  wliich  is  to  be  subjected  to  any  considerable  degree 

thickness  over  that  of  the  measured  sample,  as  compared  with  of  temperature. 

Serials  P  and  Q,  although  these  too  vary  considerably  show-  

ing  that  the  tubes  in  manv  cases  were  undoubtedly  not  uni-  ,.c      i  ■         r  r-i,;„oo..  ,,;i,.^o^c 
fo™  in  thickness,  at  least  at  various  places  in  the  tube.    The  Color  or  LocoMOTivES.-"Speaking  of  Chinese  railroads 
es™ts  of  tests  on  steaming  were  praclically  the  same  as  those  reminds  me  of  the  failure  of  an  American  imnufacturer  to 
in  Serials  T  and  O  obtain  a  contract  for  locomotives  because  his  European  corn- 
In  the  hose  of  Serial  S  the  number  of  plies  of  duck  was  petitors  made  a  more  careful  study  of  Chinese  peculiarities," 

Table  IV— Tests  of  Hose,  Sehial  R 

■Ml   Huse  Stcaried  to  Bursting  10  Hours  a  Day  at  60-lb.  Pressure 

,        ,      ^.                                                                                                    ,               2                3                 4  5                6               7                8  9              10 

Sample    ^o /  Vr •■■■•. i  /;9(:  ....  ....  ....  ....  ....  .,.. 

Inside    diameter,    in {  Affrsfeammg''.:'.  1 72  i'.M           l^S  i:8l2  1.69  1.75  1.625  1.75  1.75  1.75 

Outside    diameter,    in 1  Affersfeamiig^::'.  Ifi  2.562         ailsi  2.563  2.50  2.56  iVsk  2:56  2:56  z'.SO 

Thickness,    in { Ate'sSming^ '.■.■.  0.134  0.154        o'.isi  O.lss  6:i65  o'.m  OJSO  0.168  6:200  aih 

Number  of  plies •  ■  • ;■    ••■  /,  ^oc            '                "                '  "              "...  ....  .... 

Friction,  in !  Si [eT  sfSng' ' !  I  S:625  i:75           ^.0  ¥.0  i;i75  410  6.0  4.0  7.0  7.0 

Stretch  of  cov.r.  in Uaer'sfcaSg^'. ! '.  if  l-O              '-f'.O  m'  4.6'  4.6'  i.O  'l.a  A.O  6.0 

Stretch  of  tube,  in { Slf^sU^i^: ::  Is  i^S           ilso  4.0  S.^  ^0  A.i'  ils.  ;;p_  ^^ 

Deft-ion,  i„ k!{rs=g^:::   lis     f.ll'    III     If'    2^     "s     ?;S      .^      ill'  fill 

Tensile  strength  of  tube,  lb.  per  sq.  in...  [Before  ^sKammg...   sn  ^ -^  .  j-^- ■         ^- ■         ^- ■         ,^,.- •  j-^'  j^y  ■  ^- ■         ^[■^ 

Timerequiredtoburs.,.nder601b..hours.  jBefoje^s^eamtag...   700,  ^^...         ^■■^■.         ^-^-         ^^.-         ^- ■         .j- ■         ^^^  ■         ^^y  ■         ^^-^  ■ 

•Test    samples    removed    before    bursting. 

increased  from  two  to  three,  and  this  apparently  had  the  writes  Lynn  W.  Meekins  in  the  Scientific  American.  "One 
effect  of  nearly  doubling  the  life  of  the  hose.  It  will  be  locomotive  was  ordered  from  each  of  the  competing  com- 
noted  from  Table  V  that"  samples  Nos.  5  and  6  of  this  hose  panics.  In  every  respect  save  one  the  American  product  was 
burst  under  60  lb.  pressure,  after  steaming,  in  770  and  800  unmistakably  superior.  However,  it  had  been  painted  black 
hours  respectivelv,  and  that  samples  Nos.  8  and  10  withstood  before  shipment  from  the  works,  and  on  the  way  across  the 
this  pressure  about  the  same  number  of  hours;  while  samples  Pacific  it  became  more  or  less  rusted.  Its  appearance,  there- 
Nos.  4  and  9  stood  up  for  approximately  1500  hours.  A  fore,  was  far  less  attractive  than  that  of  tlie  European  loco- 
careful  investigation  of  the  inner  tube  revealed  the  fact  that  motives,  which  were  painted  in  accordance  with  Chinese 
several  of  these  samples  were  defective.  Pieces  of  wood  were  preference,  and  had  been  touched  up  by  the  manufacturer.s' 
found  embedded  in  the  inner  tube  which  measured  ;4  in-  agents  after  arriving  in  China.  Don't  get  your  colors  mixed 
wide,  Ys  in.  thick  by  3.2  in.  long.  The  addition  of  this  for-  if  you  want  to  sell  goods  to  the  Chinese." 
eiim  matter  to  the  rutjber  compound  without  a  question  of 

doubt  caused  the  failure  of  samples  Nos.  5,  6,  8  and  10,  and  Prices  and  Production.— "Far  more  wealth  is  probably 

this  is  primarily  due  to  the  use  of  machine-made  tubes.  lost  through  restricted  output  than  is  claimed  in  increased 


Table  V — Tests  of  Hose,    Serial  S 

.Ml  Hose  Steamed  to  Bursting  10  Hours  a  Day  at  60-Ib.   Pressure 

Sample    No •  •  • ■. ,  ,'  2  3  4  5 

,     ,.       ,.        .                                                    1  Belore  steaming...  1.625  ....  ....  ....  ..-- 

Inside    diameter,    in (After    steaming 1.72  1.562  1.625  1.69  1.75 

-.   .  . ,      i-        .        ■                                          1  licfore  steaming...  2.625  ....  ....  ....  ■■■■ 

Outside    diameter,    in |  j^^^^^    slcaming! . .  .  2.69_  2.625  2.62S  2.69  2.625 

TL-  ,                                                                     1  Betore  slcanung...  0.125  ....  ....  ....  .... 

Thickness,    in (After    slcamii.g.  . . .  0.129  0.16O  0.167  O.200  O.20O 

Number   of   plies ,■■••- ; .  ^  ^  ^  ^  ^ 

!?.„.■ ;„                                                         f  Before  slca.nmg...  1.0  —  .... 

Friction,  m I  Aftei    steaming....  2.75  6.25  8.0  8.0  7.0 

Stretch  of  cover,  in {  Sfle'%KaSlg':::  4^  3.0  eii'  3:5-  3:6- 

Stretch  of  tube,  in Sr;^%SaSig^: ! !  If  i.S  elo'  o'  «' 

n.(!«.t,„„    in                                                      (  IScfoie    steaming..,  2.50  2.0  2.0  2.5  1.75 

Deflection,  in j  After    steaming'. . .  1.25  1.50  1.0  1.25  0.75 

Tensile  strength  of  tube.  lb.  per  sq.  in. . .     Btlrst'eamtg^: : :  111  125  "  U2  '  80  "  105  ' 

Time  required  .0  burst  under  60  lb.,  hours.  (Bcforc^steam^^^^^  ^^.,  ^..^...  ^^..^.  .  ^..^  . 

•Test    samples   removed   before   bursting. 


6 

1.625 

2.625 

0.192 
3 

2.0 

5.0 

4.0 

1.75 

0.875 

94 

800 

8 

9 

10 

1.562 

1.562 

1.69 

2.69 

2.69 

2.62S 

0.195 
3 

0.195 
3 

0.156 
3 

2.5 

8.0 

3.0 

2.5 

3.5 

3.0 

4.0 

1.625 

0.625 

3.5 

1.75 

1.0 

4.0 

1.50 

I.O 

103 

177 

141 

830 

1535 

862 

It  is  recommended  that  in  all  steam  hose  or  in  any  hose 
that  is  subjected  to  consideraljle  temperature,  a  calendered- 
made  tube  composed  of  three  distinct  layers  should  be  used. 
This  will  ver\'  material!)'  reduce  the  chances  of  dirt  or  for- 
eign matter  getting  mi.xed  with  the  rubber  compound,  and 
should  a  small  amount  be  present  the  other  two  calenders  will 
undoubtedly  preserve  the  life  of  the  hose. 

This  investigation  shows: 

1.  That  steam  hose  should  be  made  of  a  composition  of 
duck  and  braid. 


wages,"  say  the  Times,  London.  "It  is  not  certain  at  pres- 
ent how  far  the  industries  concerned  can  pay  the  advances  of 
wages  that  are  or  will  shortly  be  asked,  but  what  is  very  cer- 
tain is  that  these  advances,  if  they  are  paid,  will  have  to  come 
mainly  from  increased  production,  the  promotion  of  which  is 
therefore  of  more  use  to  workers  than  even  the  immediate 
grant  of  increased  pay.  What  all  parties  to  industry  will  be 
compelled  by  inevitable  circumstances  to  realize  is  that  no 
source  exists  to  pay  advanced  wages  or  even  to  maintain  em.- 
ployment  except  actual  production." 


Box  Cars  Built  by  C.  M.  &  St.  P. 

Underframe  Has  Steel  Center  Sill  and  Wooden 
Side  Sills;  Wooden  Frame  Body  with  Steel  Ends 


A  40-TON  box  car  in  which  many  interesting  features 
have  been  incorporated  has  been  designed  by  the  Chi- 
cago, Milwaukee  &  St.  Paul,  and  a  lot  of  1,000  is 
now  being  built  in  the  company's  shops  at  Milwaukee.  The 
general  outside  dimensions  of  the  car  are  as  follows:  length 
42  ft.  lyi  in,;  height  at  eaves  13  ft.  2  in.  and  width  at  eaves 
9  ft.  11  in.  The  inside  of  the  body  is  41  ft.  5}4  in.  long,  8 
ft.  10^  in.  wide,  9  ft.  IJ^  in.  high  at  the  center  and  8  ft. 
8^  in.  high  at  the  sides  witli  a  door  opening  8  ft.  2J4  iu- 
high.    The  cubical  capacity  of  the  car  is  3,267  cu.  ft. 

UNDERFRAME 

The  underframe  is  made  up  of  a  steel  center  sill  with  three 
wooden  sills  and  three  truss  rods  on  each  side.     The  center 


11.^1 


i  S£i:"£iiSc'*''*''*''* 


Details    of    the    Door    Construction 

sill  consists  of  two  12-in.  40-lb.  channels  43  ft.  long  with  a 
j4-in.  by  20-in.  cover  plate  extending  practically  the  full 
length  en  top  of  the  sill.  A  double  body  bolster  of  the  built- 
up  type  is  used.  The  top  chord  members  are  J4  in-  by  7  in. 
and  pass  through  the  center  sill  channels  near  the  neutral  axis 
and  over  a  combined  filler  and  center  plate  casting.  The  bot- 
tom bolster  members  are  1  in.  by  7  in.  and  pass  under  the 
center  casting.  Malleable  iron  fillers  are  bolted  between  the 
two  members  at  each  intermediate  sill  and  also  at  the  side 
bearings. 

The  end  sill  is  of  wood,  6jX  in.  wide  by  8J^  in.  high.    It  is 


cut  out  to  a  height  of  3J4  i°-  where  it  passes  over  the  center 
sill.  Two  nailing  strips  3^4  '"•  high  are  bolted  along  each 
side  of  the  center  sill.  With  tlie  four  intermediate  and  two  side 
sills,  there  are  eight  points  of  support  for  the  floor  boards. 


Foundation    Brake  Arrangement  of  the  C.    IVI.   &  St.   P.   Box  Car 

The  sills  are  all  8J4  in.  high,  the  width  of  the  intermediate 
sills  being  4  in.  and  of  the  side  sills  4J4  in.  The  truss  rods 
are  1^4  in.  in  diameter,  with  ends  upset  to  1^  in.  The  needle 
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Half  Sections  of  the  C.   M.  &.  St.   P.   Double  Sheathed    Box  Car 

beams  are  secured  to  substantial  spacing  castings  attached  to 
the  liOttom  of  the  sills. 

The  draft  gear  is  of  the  Cardwell  friction  type.     One  of 
the   illustrations   shows  the  details   of   the   application.      A 
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coujilcr  with  a  5-in.  bv  7-in.  shank  is  used,  but  slots  for  a     Tliese  parts  are  Ijolted  together  and  the  front  door  post  is 

coupler  kev  are  provided  in  the  sills.  further  reinforced  by  the  door  stop.    The  side  plate  is  734-in. 

The  side  trusses  are  made  up  of  6-in.  by  3-in.  posts  and     by  3-in.    There  are  two  belt  rails  4  in.  by  3  13/16  in.  located 


Longitudinal    Section    Showing    the    Arrangement    of    the    Body    Framing 

braces,  each  vertical  post  being  reinforced  by  a  2'<-)n.  by     2  ft.  5^  in.  and  5  ft.  5>i  in.  from  the  floor.     The  flooring 
Zyi-in.  angle  iron,  weighing  3.1  lb.  per  ft.     The  door  posts     is  1}^  in.  tliick,  the  inner  and  outer  sheathing  are  13/16  in. 


-'OV- + 2  0/- >|< 

Details    of    the    Draft    Gear    Application 

are  made  up  of  a  4j4-in.  by  5?^-in.  and  a  2-in.  by  3-in.         The  ends  are  of  the  Murphy  two-piece  type,  J4-in.  plates 
post  with  a  2>>4-in.  by  j4-in.  wrought  iron  strip  between,     being  used  for  the  lower  section  and  3/16-in.  plates  for  the 
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upper.  The  lower  plate  extends  down  behind  the  striking 
casting  and  over  the  end  sill  and  a  ly^-m.  by  2J/-in.  angle 
iron  riveted  to  the  plate  sets  into  the  upper  face  of  the  sill. 
This  construction  is  clearly  shown  in  the  drawing  of  the  draft 
rigging.  Diagonal  braces  extend  from  the  post  pocket  casting 
over  the  bolster  to  the  top  of  the  lower  end  section  on  each 
side.  The  end  plate,  to  which  the  upper  section  is  joined,  is 
3  in.  thick  and  is  fastened  to  the  side  plate  with  strap  bolts. 
The  end  is  lined  with  l\'^-\-n.  matched  boards  placed  vertic- 
ally. 

The  roof  is  supported  on  Ideal  carlines  formed  of  two  ,5-in. 
by  3-in.  by  Vg,-us..  angles,  to  which  are  bolted  the  wooden 
purlines  and  ridge  pole.  The  roof  is  the  Murphy  type  XL.\ 
flexible.     The  doors  are  of  the  bottom  supported  type  with 


Camel  door  fi.xtures.    Details  of  the  construction  at  the  doors 
are  shown  in  one  of  the  illustrations. 

BR.AKE  SLACK  ADJUSTER 

-An  interesting  detail  of  the  brake  rigging  is  the  method 
employed  for  taking  up  the  slack.  No  adjustment  is  pro- 
vided in  the  bottom  or  top  rods.  Instead,  the  fulcrum  lever  is 
attached  to  a  bracket  which  has  several  holes  for  adjusting  the 
piston  travel.  The  lever  is  provided  with  a  handle  and  letter- 
ing on  the  side  of  the  car  calls  attention  to  the  fact  that  ex- 
cessive travel  is  to  be  taken  up  at  the  fulcrum  lever  and  not 
at  the  trucks.  The  convenience  of  this  arrangement  has 
proved  of  great  assistance  in  eliminating  excessive  piston 
travel. 


Maintenance  of  Freight  Brakes 

Summary  of  the  Instructions  to  be  Published 
for  Distribution  by  the  Air  Brake  Association 


AT  the  convention  of  the  Air  Brake  Association  held 
in  Chicago  May  6  to  9,  1919,  a  comprehensive  set 
of  instructions  was  presented  to  the  association  by 
Mark  Purcell  as  a  part  of  his  paper  on  that  subject.  In  the 
abstract  of  Mr.  Purcell's  pa[>er,  published  in  the  Railway 
Mechanical  Engineer  for  June,  1919,  page  301,  these  instruc- 
tions were  not  referred  to  in  detail,  and  a  summary  of  those 
of  the  greatest  importance  is  here  given. 

The  instructions  outline  the  practice  to  be  followed  in 
cleaning  and  repairing  air  brake  equipment  on  freight  cars, 
and  the  association  finally  adopted  them  as  recommended 
practice,  to  be  published  in  pamphlet  form  for  sale  by  the 
association,  with  the  intention  that  they  Ije  distributed  gen- 
erally to  air  brake  repairmen,  foremen  and  others  interested. 
Before  final  action  to  this  effect  was  taken  a  spirited  dis- 
cussion took  place  on  a  number  of  the  author's  recommenda- 
tions, which  led  to  the  appointment  of  a  committee,  includ- 
ing Mr.  Purcell,  to  agree  upon  the  proper  instructions  on 
the  points  in  controversy,  which  were  presented  to  the  asso- 
ciation for  adoption. 

GEXERAL    INSTRUCTIOXS 

The  instructions  specify  that  freight  car  brakes  are  to  be 
cleaned  on  all  repair  and  shop  tracks  that  are  equipped  with 
air  pressure  for  brake  testing,  and  that  they  will  not  be 
cleaned  at  points  where  air  pressure  is  not  available.  All 
cars  marked  for  bad  order  triple  valves  or  brake  cylinders,  or 
where  Ijrakes  either  will  not  apply  or  leak  off,  are  to  receive 
the  same  treatment  as  that  required  for  brakes  which  are  out 
of  date.  Repairs  are  to  be  made,  whether  their  brakes  are 
in  date  or  out  of  date,  on  all  cars  with  loose  or  missing  pipe 
clamps,  angle  cocks  or  hose  turned  out  of  standard  position, 
loose  brake  cylinders,  auxilian,'  reser\'oir3  and  their  support- 
ing brackets,  brake  rods  worn  by  contact  with  wheels  or 
axles,  and  angle  cocks  which  are  non-standard  in  position. 

Cars  with  brakes  in  date,  that  is,  with  a  cleaning  date 
less  than  nine  months  old,  are  first  subjected  to  the  brake 
pipe  cleaning  test,  including  the  branch  pipe,  the  triple  valve 
and  release  valve.  After  Ijrake  pipe  leaks  have  been  remedied 
the  piston  travel  is  adjusted  and  the  brake  cylinder  tested 
for  leakage.  The  foundation  brake  gear  is  next  tested  and 
repairs  made  to  insure  that  moving  parts  have  ample  clear- 
ance, that  the  parts  are  properly  secured  and  that  the  levers 
are  standard  to  the  car.  The  retaining  valve  is  also  tested 
for  leakage.  If  either  the  triple  valve  is  changed  or  the 
cylinder  cleaned,  the  car  is  considered  the  same  as  one  with 
a  brake  out  of  date. 


Out  of  date  cars,  that  is,  cars  having  cleaning  dates  nine 
months  or  more  old,  are  treated  as  authorized" for  foreign 
cars  by  interchange  rule  No.  60. 

PROCEDURE  FOR  VARIOUS  OPERATIONS 

The  procedure  to  be  followed  in  carrj-ing  out  these  gen- 
eral instructions  is  covered  by  detail  instructions  for" the 
handling  of  each  part.  Only  the  more  important  items  are 
referred  to  here. 

Brake  Pipe  Leakage  Test. — Close  the  branch  pipe  cut-out 
cock  (except  with  in-date  brakes),  and  having  seen  that 
the  opposite  angle  cock  is  shut,  couple  the  yard  hose,  prefer- 
ably to  the  retaining  valve  end  of  the  car,  open  the  adjacent 
angle  cock  and  charge  the  brake  to  70  lb.  Test  for  and 
repair  leakage  from  the  brake  pipe  and  fittings  up  to  the 
branch  pipe  cut-out  cock.  This  includes  hose  coupling 
gaskets,  leakage  under  the  hose  clamp,  hose  porosity,  leakage 
around  the  angle  cock  key  under  the  handle  and  also  the 
threaded  and  gasket  joints,  including  the  main  Ijrake  pipe 
union.  With  in-date  brakes  it  also  includes  all  of  the  Ijranch 
pipe,  the  triple  valve  and  the  release  valve.  Open  and  close 
the  angle  cock  and  thereby  blow  out  the  brake  pipe  and  the 
free  hose.  Listen  at  the  coupler  to  detect  angle  cock  leakage 
into  the  hose,  and  replace  if  defective.  Then  connect  the 
dunmiy  coupling  to  the  hose,  open  the  angle  cock  and  com- 
plete the  leakage  test  here.  When  inspecting  for  leakage 
use  soap  suds  where  temperature  will  permit.  If  connecting 
with  the  yard  hose  or  the  dummy  coupling  discloses  bent 
hose  couplings,  or  if  hose  couplings  have  broken  stop  pins, 
or  are  otherwise  not  fit  for  sendee,  replace  the  hose. 

Piston  and  Packing  Cleaning. — Make  certain  that  the 
rivets  securing  the  piston  to  the  rod  are  tight.  Remove  the 
packing  expander.  Turn  the  flange  of  the  piston  packing 
outward  no  more  than  just  sufficient  to  clean  the  inside  of 
the  packing  and  inspect  for  cracks,  cuts  or  thin  spots  that 
would  warrant  replacement.  Avoid  bending  anv  packing 
more  than  necessary  and  clean  both  sides  by  drv  wiping.  If 
any  scraping  is  necessary  use  only  the  dull  round  comer  of 
the  scraper.  Kerosene,  gasolene  and  other  like  mineral  oils 
must  not  he  applied  to  packing  leather,  liecause  thev  remove 
the  filler  with  which  the  leather  packing  is  made  air-tight, 
harden  and  crack  the  leather,  and  thus  destrov  its  usefulness. 
Carefully  inspect  the  piston  packing,  and  if  found  cracked, 
cut  or  worn  thin  at  any  point  or  otherwise  defective  to  cause 
leakage,  replace  it  with  a  good  one.  Note  the  depression 
on  the  packing  caused  by  the  expander,  as  this  will  indicate 
any  uneven  bearing  or  an  expander    partly    out    of    place. 
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Examine  the  follower  for  cracks,  then  measure  its  diameter, 
and  if  it  is  ^  in.  or  more  smaller  than  the  rated  diameter 
of  the  brake  cylinder,  replace  it  with  one  of  standard  size. 
If  the  packing  appears  good,  tighten  the  follower  plate  nuts. 
These  nuts  sometimes  loosen  in  ser\-ice  and  this  causes  leak- 
age. Clean  the  joint  and  flanged  portion  of  the  non-pressure 
head  which  bolts  to  the  brake  cylinder. 

Where  facilities  or  conditions  will  permit,  the  brake 
cylinder  piston  should  be  removed  and  taken  to  a  suitable 
room  and  cleaned,  then  tested  in  a  cylinder  especially  pro- 
vided for  the  purpose,  this  to  be  followed  by  the  specified 
test  after  the  piston  has  been  reapplied  to  the  car. 

Cylind-er  Lubrication. — Using  the  grease  brush  provided, 
apply  a  very  thin,  uniform  coating  of  standard  brake  cylinder 
lubricant  to  the  entire  inner  surface  of  the  barrel  of  the  brake 
cylinder,  but  do  not  apply  any  to  the  piston  packing. 

Brake  Cylinder  Reservoirs  Loose  on  Tlieir  Supports. — If 
the  brake  cylinder  moves  during  application  or  release,  or  if 
any  of  the  cylinder  or  reservoir  l)olts  are  loose  or  gone,  or 
lock  nuts  missing,  needed  repairs  must  be  made  by  the  brake 
cleaners  unless  this  work  has  been  assigned  to  other  work- 
men. In  this  case  brake  cleaners  will  not  report  the  brake  in 
good  order  until  any  necessary  repairs  have  been  completed. 
One  man  can  observe  for  movement  of  the  brake  cylinder 
and  reser\'oir  and  brackets  by  bleeding  off  the  brakes. 

Brake  Cylinder  Leakage  Test. — Use  the  air  gage  to  test 
for  brake  cylinder  leakage.  With  brakes  that  have  just  been 
cleaned,  connect  the  gage  to  the  retaining  valve  if  the  latter 
is  the  improved  type,  having  the  exhaust  port  threaded  for 
this  purpose.  On  high  cars  use  the  ]'A-m.  hose  for  making 
this  connection.  If  the  retaining  valve  is  of  the  weight  type, 
attach  the  gage  to  the  triple  valve  exhaust  port.  In  testing 
in-date  brakes,  the  gage  may  be  attached  to  the  triple  valve 
exhaust  port  in  all  cases.  Always  insure  that  the  plug  in 
the  unused  exhaust  port  is  tight. 

With  the  brake  charged  to  70  lb.,  see  that  the  test  gage 
cock  is  closed.  Apply  w-ith  a  service  reduction  of  20  lb.  and 
release  the  triple  valve  so  that  the  test  gage  will  thereby  be 
connected  with  the  brake  cylinder  and  show  the  pressure 
in  it.  A  cylinder  pressure  of  50  lb.  must  be  obtained  before 
noting  the  leakage,  if  any.  Try  to  avoid  getting  over  60  lb. 
With  the  pressure  at  SO  lb.,  note  the  loss  of  pressure  during 
one  minute.  If  the  leakage  exceeds  5  lb.  per  minute  with 
a  brake  that  has  just  been  cleaned,  the  cause  must  be  found 
and  leakage  reduced  to  not  over  5  lb.  If  it  exceeds  10  lb. 
with  an  in-date  brake  treat  as  an  out  of  date  brake — that  is, 
thoroughly  clean,  repair  and  test — unless  correcting  leakage 
found  in  the  cylinder  pipe,  cylinder  head  joint  of  detached 
equipment  or  cylinder  head  joint  of  combined  equipment  re- 
duces the  leakage  to  within  the  specified  amount.  The  most 
common  sources  of  brake  cylinder  leakage  are  the  piston 
packing,  the  brake  cylinder  pressure  head  gasket,  the  bot- 
tom of  the  triple  valve  gasket  and,  with  detached  equipment, 
the  pipe  connecting  the  auxiliary  reservoir  and  brake  cylin- 
der. With  the  test  gage  attached  to  the  retaining  valve  the 
leakage  may  be  in  the  retaining  valve  pipe. 

If  temperature  will  permit,  apply  soap  suds  around  the 
piston  rod  next  to  the  cylinder  head.  Leaking  packing  will 
usually  be  indicated  by  bubbles  around  the  rod. 

If  the  pressure  rises  during  the  brake  cylinder  leakage 
test  there  is  leakage  into  the  brake  cylinder  past  the  emer- 
gencv  valve,  the  check  valve  case  gasket,  the  triple  valve  slide 
valve,  the  triple  valve  gasket  or  an  end  of  the  tube  in  the 
auxilian,'  reservoir.  If  the  rise  in  brake  cylinder  pressure  is 
three  pounds  or  less  per  minute,  repairs  may  be  omitted,  but 
if  it  exceeds  three  pounds,  locate  the  cause  and  repair  before 
continuing  the  test  for  brake  cylinder  leakage. 

Retaining  Valve  and  Pipe  Tests. — Test  the  retaining  valve 
pipe  on  cars  which  are  fitted  with  retaining  valves  not  pro- 
vided with  test  gage  connection  or  on  all  in-date  brake  cars. 
Turn  up  the  retaining  valve  handle,  charge  the  brake  to  70 


lb.  and  make  a  service  application  of  20  lb.  Open  the  by- 
pass in  the  test  hose  attachment  and,  as  soon  as  the  triple 
valve  moves  to  release  position,  start  at  the  triple  valve  and 
quickly  apply  soap  suds  to  all  of  the  joints  of  the  retaining 
valve  pipe  to  determine  whether  they  are  tight.  Repair  any 
defects  found  and  re-set,  repeating  until  the  pipe  is  tight. 

To  test  the  retaining  valve  pipe  of  cars  just  cleaned  which 
are  fitted  with  the  improved  retaining  valves,  the  test  gage 
will  be  connected  to  the  retaining  valve,  and  the  retaining 
valve  pipe  may  be  tested  simultaneously  with  the  brake 
cylinder.  Carefully  inspect  tlie  retaining  valve  pipe  and 
correct  all  leakage  before  condemning  the  cylinder  packing. 

After  it  has  been  determined  that  the  retaining  valve  vent 
port  is  open,  the  retaining  valve,  when  turned  up,  must  hold 
enough  pressure  to  prevent  moving  the  brake  shoes  on  the 
wheels  with  the  foot  within  three  minutes  after  the  triple 
valve  moves  to  release  position  on  the  brakes  which  have 
just  been  cleaned,  and  within  Iji  minutes  on  brakes  which 
liave  been  tested  only.  It  is  permissible  to  jar  the  vertical 
section  of  the  retaining  valve  pipe  to  aid  the  retaining  valve 
in  seating  accurately.  A  special  connection  equipped  with 
an  air  gage  may  be  attached  to  the  unused  exhaust  port  of 
the  triple  and  the  retaining  valve  pipe  pressure  shown  on 
the  gage,  in  which  case  the  leakage  should  not  reduce  the 
pressure  below  six  pounds  at  the  end  of  three  minutes  after 
releasing  the  brake  for  brakes  just  cleaned,  or  at  the  end 
of  IH  minutes  for  in-date  brakes. 

DISCUSSION 

The  provision  in  the  cylinder  test  that  newly  cleaned 
cylinders  do  not  exceed  a  leakage  of  five  pounds  per  min- 
ute and.  as  recommended  Ijy  the  paper's  author,  but  after- 
w-ard  modified,  that  on  in-date  cars  the  leakage  does  not 
exceed  10  lb.  per  minute  for  cars  less  than  three  months 
old  and  15  lb.  per  minute  for  cars  over  tliree  months  old, 
led  to  considerable  controversy  and  was  quite  generally  dis- 
cussed. Some  of  the  members  considered  this  test  too  severe, 
which  the  autlior  of  the  paper  admitted  to  Ije  the  case  if  the 
average  condition  of  brake  cylinders  today  were  to  be  used 
as  the  basis  of  judgment.  The  consensus  of  opinion,  how- 
ever, was  that  the  test  was  conservative,  and  a  number  of 
members  objected  to  so  liberal  a  leakage  allowance  for  cars 
with  the  older  cleaning  date.  Experience  of  railroads  in 
various  parts  of  the  country  indicated  that  a  newly  cleaned 
cylinder  which  meets  the  five-pound  leakage  requirement 
should  be  aisle  to  keep  well  within  10-lb.  leakage  through- 
out the  period  between  cleaning  dates.  To  accomplish  this, 
however,  the  work  must  be  properly  done  when  the  cylinder 
is  cleaned,  a  defective  leather  must  not  be  placed  back  in 
service,  lubricants  must  be  used  very  carefully  in  order  to 
avoid  the  destruction  of  the  leather  filler,  and  attention  must 
be  given  to  insure  against  leakage  around  the  follower  studs. 
The  necessity  for  the  use  of  good  leather  and  suitable  lubri- 
cants was  particularly  emphasized  by  several  members.  The 
difficulty  of  getting  work  done  of  a  quality  which  would 
reasonably  insure  the  cylinders  keeping  within  the  10-lb. 
leakage  limit  between  cleanings  as  brought  out  in  the  dis- 
cussion was  from  two  causes:  first,  the  difficult)'  of  securing 
competent  labor  and  of  properly  training  men  for  this  work, 
and,  second,  the  lack  of  facilities  in  many  places  for  properly 
testing  packing  leathers  and  pistons  for  leakage  before  re- 
placing them  in  the  cylinders  under  the  cars.  The  printing 
in  pamphlet  form  of  the  instructions  in  Mr.  Purcell's  paper 
for  distribution  among  the  foremen  and  workmen  concerned, 
was  suggested  as  a  remedy  for  the  first  difficulty  and  action 
to  that  effect  was  finally  taken  by  the  association  after  sev- 
eral revisions  had  been  made.  The  remedy  for  the  second 
difficulty  is  the  provision  of  facilities  inside  the  shop  for 
cleaning  and  testing  brake  cylinder  piston  and  packing  leath- 
ers. Proper  cleaning  and  inspection  of  packing  leathers  and 
pistons  is  difiicult  in  the  yard  in  all  kinds  of  weather. 


The   Safe   Movement  of   Explosives* 

Duties    of   Car    Inspectors    and    Repairers    in    Re- 
spect to  Shipments  of  Explosives  and  Inflammables 

BY  D.  J.  O'DEA 
Inspector,  Bureau  of  Explosives 


THE  safe  transportation  of  explosives  and  other  danger- 
ous articles  is  a  subject  that  has  required  the  attention 
of  various  classes  of  railroad  employees  throughout 
the  United  States  and  Canada  during  the  past  ten  years.  It 
is  a  subject  that  will  require  constant  attention  just  as  long 
as  such  articles  are  transported,  for  the  dangerous  nature 
of  these  articles  remains  the  same  and  they  must  be  treated 
in  the  manner  prescribed  by  the  regulations  if  we  are  to 
guard  against  injuries  to  persons  and  the  destruction  of  life 
and  property. 

Literature  consisting  of  the  regulations  for  the  safe  trans- 
portation of  e-xplosives  and  other  dangerous  articles,  bulletin 
notices  giving  the  details  of  accidents  that  have  occurred  from 
time  to  time  through  the  violation  of  such  regulations  and 
pamphlets  showing  pictures  and  sketches  of  the  proper  and 
improper  methods  of  loading  and  bracing  explosives  and  other 
dangerous  shipments,  have  been  circulated  for  the  use  and 
guidance  of  railroad  employees  and  shippers  throughout  the 
United  States  and  Canada,  at  various  times  during  the 
past  ten  years.  This  distribution  of  literature,  also  our 
lectures  and  inspections,  has  been  for  the  purpose  of  educat- 
ing all  railroad  employees  who  have  anything  to  do  with 
the  transportation  of  explosives  and  other  dangerous  articles, 
and  was  occasioned  by  the  numerous  serious  explosions,  fires 
and  casualties  that  occurred  on  railroads  due  primarily  to 
the  haphazard  manner  in  which  these  life  and  property  de- 
stroying shipments  were  handled  by  railroad  men  and  others 
who  had  no  suspicions  of  their  dangerous  nature.  Such  de- 
plorable single  accidents  as  that  which  cut  off  23  lives,  in- 
jured 80  persons  and  caused  a  financial  loss  of  over  one  mil- 
lion dollars,  naturally  caused  public  consternation  and  conse- 
quent alarm  for  the  future,  as  similar  explosions  were  bound 
to  continue  with  the  constant  increase  in  the  shipping  of  such 
dangerous  articles,  if  uniform  and  stringent  measures  for  their 
prevention  were  not  promulgated  and  enforced  throughout  the 
country. 

Therefore  the  American  Railway  Association,  representing 
all  of  the  railroads  of  the  country,  inaugurated  the  Bureau 
of  Explosives  for  the  purpose  of  carrying  on  this  work.  The 
regulations  governing  have  been  adopted  by  the  Interstate 
Commerce  Commission,  which  was  given  authority  to  act 
on  tlie  subject  by  a  special  act  of  Congress  in  which  is  stipu- 
lated penalties  for  violations  to  the  extent  of  $2,000  fine, 
eighteen  months  imprisonment,  or  both,  and  if  death  or  bodily 
injury  is  inflicted  the  unfortunate  party  responsible  is  liable 
to  receive  a  penalty  of  ten  years  imprisonment. 

The  regulations  for  the  safe  transportation  of  explosives 
and  other  dangerous  articles  is  one  of  many  subjects  of  rail- 
road literature  requiring  daily  observance  by  the  men  on  the 
ground,  those  men  whose  individual  daily  actions  mean  the 
operation  of  our  great  systems  of  railroads,  and  whose  in- 
dividual neglect,  blunder,  or  lack  of  knowledge  could  stop 
operations  for  a  time  with  questionable  results,  possible 
disaster,  yes  wipe  out  their  own  existence  as  well  as  others. 

The  regulations  on  the  whole  are  voluminous,  and  would 
confuse  a  car  inspector  or  car  man  who  would  try  to  memo- 
rize them  all  when  only  a  small  part  pertains  to  his  branch 
of  the  work,  but  if  each  of  you  will  study  and  observe  his 
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own  little  part  of  the  regulations,  you  will  find  them  brief 
and  simple,  and  instead  of  being  a  hardship  they  will  give 
you  confidence  and  satisfaction  in  knowing  your  duty  and 
that  your  action  was  right. 

These  regulations  have  been  printed  and  distributed  at 
great  work  and  expense,  and  it  is  a  pity  that  many  railroad 
employees  have  permitted  them  to  remain  within  their  reach 
without  acquiring  the  good  advice  they  offer,  especially  when 
it  pertains  to  some  part  of  their  assigned  duties. 

It  must  be  remembered  that  the  regulations  involve  many 
men  and  duties  both  in  and  out  of  the  railroad  service,  and 
the  neglect  or  blunder  of  any  one  of  the  many  having  to  do 
with  the  handling  of  a  single  shipment  would  be  sufficient 
to  render  the  work  of  all  the  others  of  no  avail.  It  could 
be  the  actual  or  contributory  cause  not  only  of  destructive 
fires,  but  of  disastrous  explosions,  since  large  quantities  of 
explosives  must  be  transported,  frequently  through  thickly 
populated  districts  and  in  trains  containing  cars  loaded  with 
other  dangerous  articles. 

The  specific  duties  applicable  to  car  inspectors  and  car 
men  generally  are  of  the  most  importance.  The  essential 
part  of  any  line  of  business  is  a  complete  knowledge  of  it; 
it  is  folly  to  expect  men  to  do  right  by  these  shipments  of 
explosives  and  other  dangerous  articles  if  they  have  not 
been  properly  instructed  and  furnished  the  necessarj'  in- 
formation on  the  subject.  Unfortunately  the  car  inspectors 
and  car  men  have  been  the  most  neglected  class  of  railroad 
employees  in  this  respect  in  not  receiving  instructions  per- 
taining to  their  part  of  the  work  involved  in  the  regulations 
for  the  transportation  of  explosives  and  other  dangerous 
articles. 

EXPLOSIVES 

There  are  three  distinct  classes  of  the  explosives  and  other 
dangerous  articles  for  especial  attention  by  car  inspectors 
under  the  regulations,  namely:  Explosives  for  wliich  a  certi- 
fied car  is  required,  the  inflammables  and  the  acids.  These 
are  the  placards  required  on  cars  containing  them,  four 
placards  to  the  car,  one  placard  applied  to  each  end  and  each 
door  or  side.  The  principal  warning  on  the  "Explosives" 
placard  for  car  men  is  that  portion  in  large  letters:  "EX- 
PLOSIVES, KEEP  FIRE  AWAY."  The" condensed  rules 
printed  thereon  for  the  handling  of  the  car  are  also  well  for 
car  inspectors  to  note  and  aid  in  having  any  violations  of 
them  corrected  when  observed,  but  this  placard  must  alwavs 
be  accompanied  by  the  car  certificate,  one  on  each  door. 

As  the  law  requires  that  cars  for  explosives  ,«hall  l^e  in 
exceptionally  good  condition,  so  also  it  requires  that  they 
shall  he  inspected  by  men  who  know  how  and  certified  to  so  it 
will  be  known  that  the  proper  precautions  were  taken  at  the 
originating  point.  This  certificate  is  to  be  executed  in  tripli- 
cate, two  for  the  car  doors  and  one  to  be  kept  on  file  at  the 
originating  point.  There  are  two  portions  to  the  certificate, 
number  one  to  be  signed  by  the  railway  employee  inspecting 
the  car,  which  reads: 

No.   1. 

I    hereby    certify    that    I    have    this    day    personally    examined 

car    No and    that    the    roof    and    sides    have   no    louse 

boards,  holes,  or  cracks,  or  unprotected  decayed  spots  liable  to  hold  sparks 
and  start  a  fire;  that  the  kingbolts  or  draft  bolts  are  properly  protected, 
and  that  there  are  no  uncovered  irons  or  nails  projecting  from  the  floor 
or  sides  of  the  car  which  might  injure  packages  of  explosives;  also,  that 
the  tloor  is  in  good  condition  and  has  this  day  been  cleanly  swept  before 
the  car  was  loaded;  that  I  have  examined  all  the  axle  boxes,  and  tliat  they 
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arc  properly   covered,   packed,  and  oiled,  and  that  the  air  brakes  and  hand 
brakes  are  in  condition    for  service. 

This  is  practically  a  legal  document,  and  when  a  man 
signs  it  he  is  holding  himself  responsible  under  the  law  for 
the  proper  condition  of  the  car  and  should  be  sure  that  he 
knows  that  the  car  complies  with  tlie  recjuirements  of  the 
regulations  before  he  applies  his  signature. 

It  .seems  incredible  that  a  man  would  sign  his  name  to  a 
document  without  knowing  its  reading,  but  I  have  found 
instances  where  these  car  certificates  have  been  signed  b)'  car 
inspectors  in  such  a  perfunctor\'  manner.  A  short  time  ago 
after  a  car  inspector  had  com])letcd  his  inspection  of  four 
cars  for  e.vplosive  shipments  at  a  transfer  station,  I  questioned 
him  about  the  inspection  work  while  he  was  signing  the 
certificates.  He  paid  no  attention  to  the  car  numbers  nor 
the  number  of  certificates  he  was  signing,  and  admitted  that 
he  never  received  a  copy  of  the  regulations  nor  read  the  car 
certificate  and  was  signing  for  something  he  knew  nothing 
about. 

Practically  all  the  car  inspectors'  duties  pertaining  to 
shipments  of  explosives  are  covered  by  one  regulation,  No. 
1662.  Considerable  wrong  has  occurred  by  tliis  class  of 
employees  doin.g  their  part  of 'thf  work  with  their  own  judg- 
.  ment  or  ideas  as  a  basis,  instead  of  using  regulation  1662  for 
their  guide.  Many  inspectors  considered  the  roof  of  an  ex- 
plosive car  perfect  Ijecause  it  was  metal  on  the  inside,  whereas 
the  regulations  clearly  show  that  the  outside  needs  careful 
inspection  to  guard  against  fires  from  sparks  holding  in 
open  or  decaxed  spots.  One  fire  from  such  a  cause  exploded 
a  car  of  500  cases  of  dynamite.  The  outside  roof  was  bad, 
permitting  a  spark  from  a  passing  train  to  lodge  and  set  it 
afire.  The  placard  warning  and  consequent  fear  of  an  ex- 
plosion kept  peo]ile  awa)',  so  there  was  onlj'  a  pro|3err\'  loss 
of  $7,000.  Another  fire  from  the  same  cause  exploded  a  car 
load  of  dynamite,  killing  two  persons  and  causing  a  property 
loss  of  $S,.-!00.  The  roof  of  another  car  which  contained 
black  powder  caught  fire  from  a  spark  of  an  engine  and  the 
fire  spread  to  three  other  cars  on  a  siding  loaded  with  dyna- 
mite. All  four  cars  exploded  with  a  property  loss  of  $10,891. 
These  heavy  losses  could  have  been  avoided  by  the  car 
inspector  at  the  originating  point  completing  his  work  with 
the  proper  inspection  of  the  outside  of  the  roof,  or  by  an 
inspector  at  one  of  the  interchange  points  through  which 
the  cars  pas.scd  detecting  the  defective  roofs.  This  part  that 
pertains  to  interchange  insipections  and  many  other  defects 
existing  during  transit  with  cars  containing  explosives,  em- 
phasizes the  necessity  of  a  careful  insijection  at  interchange 
points  as  required  by  regulation  1654  a  and  b.  In  addition 
to  the  possibility  of  defects  lacing  overlooked  at  the  originat- 
ing point,  defects  are  liable  to  develop  during  transit. 

From  the  fact  that  the  car  inspector  at  the  originating 
point  is  called  upon  especially  to  inspect  a  car  intended  for 
explosives  and  is  required  to  sign  the  car  certificate  covering 
such  inspection,  he  knows  positively  that  the  car  is  for  ex- 
plosives and  the  nature  of  the  special  inspection  required, 
but  it  has  been  the  common  practice  to  assume  that  during 
transit  the  car  inspectors  would  know  the  explosive  car  by 
the  placards.  In  many  instances  this  has  proved  unreliable, 
as  usually  the  car  inspector  is  rarely  looking  up  for  placards 
and  on  account  of  the  infrequency  of  such  placards  in  some 
districts,  to  some  ins|)ectors  it  would  be  like  looking  for  a 
needle  in  a  haystack  to  be  looking  for  cars  placarded  "Ex- 
plosives." The  most  practical  way  of  having  a  car  inspector 
at  an  interchange  |)oint  know  the  car  that  contains  explosives, 
in  order  to  make  certain  that  lie  actually  inspects  it  as  such, 
is  to  inform  him  of  the  presence  of  such  a  car. 
Part  of  regulation  1662  reads  as  follows: 

Holes  in  the  floor  or  lining  must  he  repaired  and  special  care  taken  to 
have  no  projecting  nails  or  bolts  or  exposed  nieces  of  metal  which  may 
work  loose  or  produce  holes  in   packages  of  explosives  during  transit. 

When  packages  of  explosives  are  to  he  loaded  over  exposed  draft  bolts 
or  kingbolts,  these  bolts  must  have  short  pieces  of  solid,  sound  wood  with 


beveled  ends  (2-inch  plank)  spiked  to  the  floor  over  them  (or  empty  pack- 
ages of  the  same  character  may  lie  used  for  this  jiurposej  to  prevent 
possibility    of  their    wearing   into    the   packages   of   explosives. 

It  will  be  noted  that  this  only  applies  to  metal  so  located 
that  it  would  injure  the  packages.  To  condemn  a  car  for 
use  of  explosives  because  it  has  a  metal  band  across  the  door 
sill,  or  exposed  metal  in  other  parts  where  the  shipment  would 
not  be  placed,  is  wrong.  The  regulations  are  clear  on  these 
points,  and  inspectors  must  stop  adding  risks  by  causing 
delay  to  shipments  at  transfer  and  other  stations  through  their 
neglect  to  follow  the  printed  regulation.  Delays  of  two  to 
four  days  have  occurred  at  some  stations  on  account  of  in- 
spectors reporting  cars  unfit  for  explosives  when  as  a  matter 
of  fact  they  w-ere  condemning  cars  improperly  in  this  manner. 

Of  course  there  is  c|uite  a  difference  in  the  inspection 
required  by  these  regulations  for  a  car  intended  for  explosives 
as  compared  with  the  inspection  given  the  ordinary  run  of 
cars  for  merchandise  and  other  shipments.  I  recall  that  at 
one  large  freight  station  an  agent's  faith  in  the  thoroughness 
with  which  inspectors  examined  cars  at  all  times  was  very 
much  exaggerated,  as  he  felt  certain  that  all  his  cars  were 
examined  as  thoroughly  as  any  intended  for  explosives.  The 
foreman  of  car  repairs  at  that  point  expressed  his  opinion 
of  the  difference  between  such  inspections  thus:  If  his  in- 
spector spent  two  minutes  looking  over  a  car  for  the  ordinary 
run  of  merchandise  freight  he  would  discharge  him  as  too 
slow  for  the  poll,  but  if  he  did  not  spend  about  three  to  six 
minutes  inspecting  a  car  intended  for  explosives  he  would 
consider  him  as  not  careful  and  thorough  enough  for  such 
inspections,  for  he  would  expect  as  careful  inspection  of  such 
a  car  as  would  be  given  a  passenger  car.  Some  cars  of  course 
can  be  inspected  faster  than  others,  ;i  metal  roof  on  the  out- 
side being  easier  to  inspect  than  and  old  wooden  roof;  rust 
coated  trucks  and  wheels  fairly  well  worn  require  a  slower 
inspection  than  a  new  or  comparatively  new  car. 

While  the  dangerous  nature  of  explosives  and  other  danger- 
ous articles  and  tlie  alarming  con.sequences  they  are  liable 
to  cause  in  their  transportation,  emphasizes  the  great  im- 
portance of  particularly  caring  for  such  shipments  in  the 
manner  prescribed  by  the  regulations,  it  also  emphasizes  the 
importance  of  the  car  man's  duties  being  thorough  with  all 
cars  regardless  of  the  nature  of  the  lading.  Many  train 
accidents  in  which  explosives  and  other  dangerous  articles 
were  involved  and  through  their  presence  added  exceedingly 
heavily  to  the  injuries  to  persons  and  the  destruction  of  life 
and  property,  .vere  the  result  of  defective  equipment  other 
than  that  which  contained  the  explosives  and  other  dangerous 
articles.  While  the  regulations  provide  that  "at  points  where 
trains  stop  and  time  permits,  cars  containing  explosives  and 
adjacent  cars  must  be  examined  to  see  that  they  are  in  good 
condition  and  free  from  hot  boxes  or  other  defects  liable  to 
cause  dama.ge,''  the  importance  of  the  car  man's  duties  being 
thoroughly  performed  at  all  times  should  be  constantly  re- 
membered. 

.All  explosives  are  re(|uired  to  be  well  packed  in  specified 
containers  when  offered  for  shipment  and  properly  loaded  and 
braced  in  the  cars  for  forwarding.  However,  the  shocks  cars 
receive  incident  to  yard  and  road  movement  sometimes  have 
the  effect  of  breaking  the  bracing  or  the  packages,  permitting 
the  contents  to  leak  or  become  exposed.  The  records  of  our 
Bureau  show  many  such  instances.  Therefore,  essential  re- 
quirements are  to  keep  fires  away  and  when  inspection  or 
other  work  at  such  a  car  is  necessary  after  daylight  hours, 
naked  lights  mu.st  not  be  used.  Extreme  caution  must  lie  ex- 
ercised to  prevent  the  striking  of  sparks  or  permitting  the  fric- 
tion of  tools,  bolts,  rods  or  other  metal  parts  of  the  car  to  come 
in  contact  with  loose  explosives,  or  for  such  metal  parts  to 
wear  through  and  damage  the  packages.  A  draft  bolt  was 
found  broken  in  a  car  containing  fifty  cases  of  dynamite.  The 
car  repairer  while  replacing  a  draft  bolt  in  the  car  struck  some 
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of  the  loose  dynamite  that  settled  around  the  bolt,  burning 
his  face  and  injuring  both  eyes.  A  serious  accident  was 
narrowly  averted.  The  broken  draft  bolt  may  have  been 
due  to  poor  inspection  at  the  loading  point. 

Many  other  simple  acts  have  resulted  in  serious  accidents 
with  shii)ments  of  explosives.  Nitroglycerine,  the  licjuid  in- 
gredient of  dynamite,  leaking  from  containers  through  to  the 
wheels  and  rail,  caused  it  to  detonate  when  the  car  was 
moved,  exploding  all  in  the  car  with  the  loss  of  several  lives 
any  many  thousands  of  dollars'  worth  of  property.  One  of 
the  kegs  in  a  sliipment  of  black  powder  was  found  in  a  dam- 
aged condition  with  powder  strewn  over  the  car  floor.  After 
putting  back  in  the  keg  what  could  Ije  readily  picked  up 
from  the  floor  of  the  car,  the  remainder  was  swept  out  on  the 
ground.  A  bystander  thoughtlessly  threw  a  lighted  match 
on  the  ground  among  the  sweepings.  There  was  an  immedi- 
ate flash  which  communicated  to  the  kegs  of  powder  in  the 
car,  with  the  result  that  fourteen  persons  were  killed  and 
eight  injured.  In  a  similar  instance,  a  way-freight  conductor 
instead  of  disposing  of  loose  powder  in  the  manner  prescribed 
by  the  regulations  and  comphing  with  the  warning  given  on 
the  placard,  knew  just  enough  about  the  characteristic  of 
black  powder,  as  he  thought,  to  have  some  fun  with  it.  Some 
powder  was  loose  on  the  car  floor  from  defective  packages, 
and  after  picking  up  most  of  it  he  swept  the  remainder  out  on 
the  ground.  It  was  on  a  Southern  road  where  colored  men 
were  emploved  as  trainmen,  and  knowing  that  the  loosely 
scattered  jiowder  would  merely  fla.sh  when  lighted,  it  was 
thought  a  fine  joke  to  get  a  colored  man  in  the  center  of  the 
scattered  powder  and  then  light  it.  The  conductor  and  some 
of  his  men  accomplished  this  and  were  enjoying  a  hearty 
laugh,  when  suddenly  all  tlie  powder  in  the  car  exploded, 
killing  them  and  some  children  who  were  playing  nearby, 
a  total  of  eight  lives  sacrificed.  In  the  excitement  of  the  joke, 
it  was  not  considered  that  a  small  spark  of  the  ignited  powder 
would  flash  up  into  the  car  and  explode  all  with  such  a 
disastrous  result. 

Loose  or  scattered  black  powder  is  exceedingly  dangerous, 
and  it  is  very  odd  how  far  a  trail  of  it  will  carry  fire  when 
it  catches  a  spark.  In  the  city  of  Wilmington,  a  wagon 
loaded  with  powder  was  being  driven  along  the  street.  One 
of  the  kegs  had  a  hole  from  which  powder  escaped  in  small 
quantities,  and  a  man  driving  a  fast  trotting  horse  two  blocks 
away,  crossing  the  street  at  right  angles,  through  a  spark 
produced  Ijy  the  shoe  of  the  horse  striking  a  colible  stone, 
ignited  this  trail  of  powder.  The  fire  followed  that  wagon 
two  blocks,  caught  up  with  it  and  exploded  the  entire  load. 

Such  instances  show  the  care  that  should  l^e  taken  with 
any  trail  of  powder  from  leaking  packages  around  freight 
cars. 

HAZARDS  OF  INFLAMMABLE  AND  ACID  SHIPMENTS 

While  a  mishap  with  exi)losives  is  capable  of  great  destruc- 
tion, accidents  with  the  inflammable  and  acid  shipments 
have  been  the  most  numerous,  and  when  measured  by  loss 
of  life,  number  of  personal  injuries  and  extent  of  damage  to 
propertv,  one  of  the  most  disastrous  accidents  that  can  be 
traced  to  the  transportation  of  dangerous  articles,  occurred  in 
September,  1915,  with  a  tank  car  load  of  gasoline.  Forty- 
seven  persons  were  killed  and  524  persons  were  injured.  The 
property  loss  was  over  one  million  dollars.  The  greatest 
hazard  with  inflammalile  shiimients  has  been  with  the  move- 
ment of  inflammalile  liquids. 

Cars  containing  fireworks,  smokeless  powder,  inflammaljle 
solids  such  as  matches,  chlorate  of  potash  and  various  other 
articles  liable  to  catch  fire  through  friction  or  by  Ijeing 
dropped  or  crushed  or  by  spontaneous  combustion;  inflam- 
mable liquids  like  gasoline,  liquified  petroleum  gas,  bi- 
sulfide of  carbon,  naptha,  benzol,  alcohol,  and  some  paints 
and  varnishes;  compressed  gases  such  as  acetylene,  hydrogen, 


blaugas,  hydrocarbon,  must  be  protected   by  four  "Inflam- 
mable'' placards,  one  applied  to  each  end  and  each  side. 

The  three  notes  on  the  Ijottom  of  these  cards  are  also  im- 
portant.   They  read: 

1.  Tlii.'i  car  must  not  be  iiext  to  a  car   containitiK  explo.sives. 

2.  Do  not  enter  with  exposed  tlanie,  nor  with  lighted  lantern,  until  car 
lias  been   ventilated  and  vapors  allowed  to  c?cai)e. 

3.  Wlien  lading  requiring  this  placard  is  unloaded  from  box  or  stock 
cars.  Agents,  Vardmasters  and  Conductors  nnist  remove  the  placards, 
Tanii  cars  must   retain   placards   until  cleaned. 

Accidents  have  happened  frequently  due  to  men  not  obey- 
ing these  warnings,  by  car  inspectors  and  others  poking  a 
torch,  lighted  lantern  or  match  around  a  leaking  car  or  in  the 
dome  of  an  empty  tank  car.  The  ordinary  trainman's  hand 
hmtern  is  responsiljle  for  a  large  number  of  these  accidents, 
and  car  inspectors  and  others  are  in  the  habit  of  utilizing 
their  torches  or  hand  lanterns  for  the  purpose  of  making 
inspections  of  such  cars.  It  is  probably  due  to  lack  of  knowl- 
edge that  some  fatalities  have  resulted  from  the  use  of  such 
lights  in  connection  with  work  at  night,  and  employees 
should  be  impressed  with  the  importance  of  observing  the 
caution  to  keep  lights  and  fires  away.  A  leaking  container 
of  any  inflammable  is  a  hazard,  and  the  best  time  to  examine 
it  or  to  do  any  repair  work  on  a  car  protected  by  "inflam- 
mable" placards  is  during  the  daylight  hours. 

The  inflammable  solids  or  oxidizing  materials  when  com- 
bined with  combustible  or  organic  matter  may  cause  fires 
spontaneously.  For  example,  pennanganate  of  potash  if  it 
gets  out  of  its  package  and  becomes  mixed  with  organic 
matter,  such  as  may  be  found  in  the  ordinary  dirt  of  a  freight 
car,  may  ignite  of  its  own  accord,  or  when  an  attempt  is  made 
to  pick  it  up  with  a  shovel  a  spark  ma)'  be  created  which 
may  cause  ignition  of  the  entire  mass. 

Inflammable  compressed  gases  if  leaking  from  their  cylin- 
ders are  readily  ignited  Ijy  the  presence  of  an  open  flame 
or  lighted  lantern,  and  the  ignition  of  these  gases  may  result 
in  a  serious  explosion  and  fire  that  may  be  far-reaching,  for 
the  reason  that  when  the  gases  mix  with  the  air  they  form 
an  explosive  mixture. 

In  the  treatment  of  tank  cars  which  are  protected  liy  the 
inflammable  placard,  or  by  the  acid  placard,  according  to 
whether  the  contents  are  inflammable  liquids  or  acids,  their 
handling  deserves  careful  attention  on  the  part  of  car  men. 
The  regulations  require  such  cars  to  comply  with  the  Master 
Car  Builders'  rules  and  when  they  do  not  their  transportation 
is  forbidden.  W'hen  such  cars  are  set  out  for  M.  C.  B. 
defects  and  in  addition  may  exhibit  leaks  at  the  seams,  rivets 
or  outlet  valves,  there  is  danger  of  ignition  of  the  vapors 
escaping  from  inflammable  liquids,  or  if  tlie  leaking  lic|uid 
is  acid,  danger  of  serious  burns  to  railroad  employees.  It 
is  customan-  for  well  instructed  men  to  stop  leaks  through 
the  seams  or  rivets  of  tank  cars  by  caulking  the  metal,  and 
this  can  be  done  with  reasonable  safety  even  when  the  tank 
is  loaded  with  gasoline.  The  question  of  whether  bronze 
rather  than  steel  tools  should  be  used  for  the  caulking  has 
been  considered,  and  our  investigation  justifies  the  con- 
clusion that  there  is  no  ca.se  on  record  of  any  serious  fire 
caused  by  the  use  of  steel  tools.  Steel  tools  are  more  efficient 
for  this  purpose.  In  some  instances  it  would  be  quite  difficult 
if  not  impossible  to  caulk  a  seam  by  the  use  of  a  bronze 
tool.  Such  work  on  an  empty  tank  car  is  dangerous,  and 
the  Ijest  method  is  not  to  permit  the  caulking  of  an  empty 
tank  car  until  the  tank  has  been  steam  cleaned,  unless  it  is 
known  that  it  previously  contained  a  substance  that  would 
not  cause  gas  to  remain  in  the  tank.  If  the  leak  from  a  tank 
car  is  very  bad,  attempts  should  not  be  made  to  repair  it,  but 
the  contents  should  be  transferred  as  quickly  as  possible  to 
a  suitable  car. 

The  presence  on  the  inflammable  placard  of  "Keep  Lights 
and  Fires  Away"  is  not  always  sufficient  to  act  as  a  warning, 
and  a  guard  is  a  more  reliable  means  of  preventing  the  pos- 
sibility of  a  serious  accident.     In  a  recent  case  when  it  was 
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impossible  to  stop  a  leak  at  an  outlet  valve,  every  person  in 
the  railroad  yard  was  notified  of  the  presence  and  location 
of  the  tank  car.  Some  employees  owning  automobiles  saw  an 
opportunity  of  getting  gasoline  without  expense.  This  op- 
eration was  performed  safelj-  during  daxiight  hours,  but 
when  a  niglit  )ardman  came  on  duty  he  proceeded  to  steal 
some  of  the  ga.«oline,  using  his  lighted  lantern  for  the  pur- 
pose of  seeing  when  his  container  became  filled.  A  very 
serious  fire  followed  and  the  employee  was  badly  burned. 
The  presence  of  an  active  guard  could  have  prevented  this. 
The  Bureau's  records  show  many  instances  of  personal  in- 
juries and  serious  fires  caused  by  employees  attempting  to 
pilfer  gasoline  and  alcohol  from  tank  cars. 

One  of  the  most  dangerous  substances  handled  by  rail- 
roads in  tank  cars  is  casinghead  gasoline.  The  regulations 
require  that  tank  cars  containing  this  material  should  bear 
on  the  top  of  the  dome  cap  and  on  each  side  of  the  dome,  a 
special  placard  reading : 

CAUTION 

Avoid  Accidents 

Do  Not  Remove  This  Dome  Cover  While  Gas  Pressure 

Exists  in  Tank.   Keep  Lighted  Lanterns  Away 

The  regulations  also  require  that  tank  cars  containing  this 
liquid  shall  be  equipped  with  a  mechanical  arrangement  for 
closing  of  dome  covers  as  called  for  in  the  M.  C.  B.  specifica- 
tions, and  this  arrangement  must  either  be  such  as  to  make 
it  practically  impossible  to  remove  the  dome  cover  while 
the  interior  of  the  car  is  subjected  to  pressure;  or  suitable 
vents  that  will  be  opened  automatically  b\-  starting  the  opera- 
tion of  removing  the  dome  cover  must  be  provided.  One  of 
the  most  serious  accidents  in  the  history  of  the  railroads  oc- 
curred in  September,  1915,  due  to  the  opening  of  a  dome  cover 
of  a  tank  car  containing  casinghead  gasoline,  although  it 
was  known  at  the  time  that  interior  pressure  existed. 

The  regulations  require  that  safety  valves  on  tank  cars 
containing  any  of  the  inflammable  liquids  that  give  off  vola- 
tile vapors  at  or  below  a  temperature  of  20  deg.  F.  shall  be  set 
to  operate  at  a  pressure  of  25  II).  per  sq.  in.,  as  a  safety  pre- 
caution to  prevent  the  frequent  unnecessary  escape  of  the 
vapor.  The  Master  Car  Builders'  Specifications  for  tank 
cars,  with  which  )Our  duties  require  you  to  be  familiar,  covers 
in  detail  the  essentials  in  this  respect  applicable  to  the  vari- 
ous volatile  and  acid  products. 

The  regulations  require  that  empty  tank  cars  that  previ- 
ously contained  gasoline  or  any  of  the  other  liquids  requiring 
the  inflammable  placard  must  retain  such  placards  until  the 
cars  are  known  to  have  been  properly  cleaned  with  steam 
or  reloaded  with  a  substance  that  does  not  require  the  plac- 
ard. Many  fatal  accidents  have  resulted  from  using  lanterns 
or  lighted  matches  to  repair  unsteanied  tank  cars,  which  may 
contain  inflammable  vapors  even  when  the  previous  lading 
was  not  of  a  flash  point  below  80  deg.  F.  Only  incandescent 
electric  lights  should  be  used  for  this  examination. 

An  emptv  tank  car,  which  had  previously  contained  fuel 
oil,  was  being  repaired.  While  a  shopman  with  a  lighted 
lantern  stood  over  the  open  manhole  of  the  dome  an  explosion 
occurred  which  threw  him  to  the  rafters  of  the  repair  shop 
shed  and  dropping  liack  on  the  car  he  was  fatally  liurned, 
dying  a  few  hours  later.  A  number  of  other  employees  were 
burned  bv  the  fire  that  followed,  which  destroyed  the  repair 
shop  and  all  the  cars  in  the  vicinity  with  a  heavy  property 
loss. 

While  repairing  an  empty  tank  car  which  had  previously 
contained  naphtha,  a  red-hot  rivet  was  passed  to  one  of  the 
employees  inside  of  the  tank,  which  ignited  the  gases,  killing 
the  employee  in  the  tank  and  seriously  burning  the  other. 
This  car  had  been  empty  for  seventeen  days,  but  had  not  been 
cleaned  by  steam. 

A  repairman  arranged  to  rivet  a  grab  iron  on  the  end  of  an 
empty   tank   car   which   had   previously   contained   gasoline. 


His  helper  entered  the  tank  but  came  out  saying  the  vapors 
were  too  strong  for  him.  The  repairman  then  enterd  the 
tank  and  instructed  his  heljier  to  hand  him  a  hot  rivet.  When 
the  rivet  entered  the  manhole  an  explosion  occurred,  severely 
burning  Uie  repairman  who  died  two  hours  later. 

Inspection  by  a  car  inspector  and  repairer  was  being  made 
of  an  empt)'  tank  car  which  previously  contained  gasoline. 
They  removed  the  dome  cover  to  ascertain  whether  the  car 
contained  an)'  liquids  and  the  inspector  thoughtlessly  struck 
a  match.  The  vapors  were  ignited  and  an  explosion  fol- 
lowed, severely  burning  the  inspector. 

These  are  only  a  few  of  the  many  similar  accidents  that 
have  occurred  to  car  men  on  empty  tank  cars. 

Leaking  packages  of  inflammalile  or  corrosive  liquids 
wlien  observed  should  be  immediately  taken  care  of.  If  in 
doubt  a  call  should  be  made  for  some  authorized  and  com- 
petent railroad  employee  to  supervise  the  removal  of  the 
leaking  packages  from  the  car. 

PRECAUTIONS  IN  CASE  OF  FIRE 

The  best  manner  of  extinguishing  firse  depends  upon 
the  immediate  existing  local  conditions.  Fires  caused  by 
nitric  acid  or  mixed  nitric  and  sulphuric  acids  can  be  con- 
trolled by  the  use  of  water.  In  applying  the  water  care  must 
be  exercised  as  slight  e.xplosions  may  occur,  accompanied 
by  the  projection  of  hot  acid,  which  may  cause  dangerous 
Ijums.  Therefore,  the  water  should  be  applied  from  a  safe 
distance.  Sand  may  also  be  used  to  stop  a  fire  started  by 
acid.  But  if  the  fire  has  thus  been  stopped  the  early  use 
of  water  is  desiral^le  to  prevent  the  fire  breaking  out  again. 
Thoroughly  flush  away  any  remaining  acid  and  remove  leak- 
ing and  damaged  containers,  .^cid  fires  give  off  nitrous 
fumes  which  are  extremely  irritating  and  are  poisonous.  Em- 
|)loyees  should  not  enter  a  car  or  other  confined  space  where 
such  fumes  are  present. 

Fire  in  a  car  of  friction  matches  frequently  involves  igni- 
tion of  the  match  lieads  in  only  one  or  a  few  of  the  inside 
cartons.  If  the  outside  bo.x  is  not  broken  open  and  the 
smoke  dies  away  after  a  moment  or  two,  no  further  action  is 
necesar)-  as  the  fire  has  already  been  extinguished  for  want 
of  oxygen,  and  nothing  will  be  gained  by  opening  the  box. 
If  the  fire  has  gained  some  headway,  the  burning  box  or  boxes 
should  be  removed  from  the  car  if  this  is  possible,  or  water 
should  be  freely  used.  Boxes  should  not  be  broken  open  as 
the  fire  will  be  increased  by  such  action. 

Fires  in  ground  charcoal  or  in  charcoal  screenings  are  best 
handled  by  removing  the  burning  packages  (usually  bags). 
If  removal  is  not  possible,  water  may  be  used  sparingly  to 
extinguish  the  visible  fire;  then  remove  all  the  cliarcoal  and 
separate  the  wet  from  the  dry.  The  dry  charcoal  should  be 
stored  under  cover  and  under  observation  for  several  days 
before  permitting  it  to  be  forwarded  as  it  is  probable  that  fire 
tnay  burst  out  again.  The  wet  charcoal  should  be  destroyed 
as  it  is  unsafe  to  transport.  Fires  in  lump  charcoal  should 
lie  extinguished  with  as  little  water  as  possible  and  the  wet 
cliarcoal  removed  from  the  balance  of  the  lading.  The  same 
(irecautions  as  to  observation  for  several  days  should  be 
followed  to  see  that  fire  does  not  occur  again. 

Fires  which  involve  only  a  small  amount  of  gasoline  can 
often  be  extinguished  by  the  liberal  use  of  water,  but  if  there 
is  a  large  amount  of  gasoline  already  ignited,  water  will 
only  spread  the  fire.  Sand  or  earth  should  be  used  to  control 
the  flames  of  the  burning  gasoline,  and  could  possibly  be  used 
in  sufficient  quantity  to  smother  the  fire. 

Fires  involving  tank  cars  may  occur  through  ignition  of 
the  vapors  escaping  from  the  safety  valve.  The  burning 
of  these  vapors  and  even  the  liquid  itself  at  a  safety  valve  is 
not  a  serious  matter  except  as  a  source  of  trouble  to  surround- 
ing property.  An  effort  should  be  made  to  promptly  ex- 
tinguish such  fires  by  the  use  of  wet  bagging  thrown  over 
the  safety  valve,  throwing  sand  in  quantity  on  top,  or  if  the 


September.  1919 


RAILWAY     MECHANICAL     ENGINEER 


537 


means  are  available,  by  the  use  of  a  heavy  jet  of  steam.  If 
this  cannot  be  done,  isolation  is  the  proper  course  to  pursue, 
and  the  fire  will  eventually  burn  itself  out. 

If  in  repairing  cars  containing  dangerous  lading  it  is 
necessary  to  disturb  the  lading,  care  must  be  exercised  to 
properly  load  and  brace  it  before  the  repaired  car  is  permitted 
to  go  forward. 

The  Interstate  Commerce  Commission  regulations  require 
that  carrier's  employees  shall  report  all  violations  of  the 
regulations  observed,  and  car  defects  constitute  serious  viola- 
tions of  the  regulations  which  should  be  reported  to  the 
proper  railroad  official.  These  reports  are  our  best  means  of 
guarding  against  a  repetition  of  violations  before  they  result 
in  more  serious  consequences. 

As  the  regulations  place  upon  the  carriers  a  duty  to  make 
the  regulations  effective  and  to  thoroughly  instruct  their 
employees  in  relation  thereto,  in  turn  the  carriers  necessarily 
hold  trainmasters,  yardmasters,  station  agents  and  those  who 
have  men  under  their  jurisdiction,  responsible  respectively 
for  the  proper  instruction  of  the  employees  under  them  and 
for  their  compliance  with  the  regulations.  Therefore,  it  is  es- 
sential that  chief  car  inspectors  and  foremen  protect  them- 
selves with  a  suitable  means  of  instructing  employees  under 
their  jurisdiction  and  insuring  compliance  by  them  with  the 
regulations.  The  monthly  or  periodical  business  meetings  of 
car  men  that  are  in  practice  on  some  roads  affords  an  excellent 
opportunity  to  include  subjects  pertaining  to  the  regulations 
for  discussion  and  instruction  of  the  car  men,  who  should  be 
furnished  literature  pertaining  to  their  part  of  the  duties 
involved.  The  use  of  the  accident  bulletin  issued  quarterly 
by  our  Bureau  also  serve  as  an  excellent  means  of  imparting 
knowledge  on  the  subject. 

After  proper  provision  is  made  for  the  instruction  of  em- 
ployees, it  is  still  incumbent  to  know  that  the  regulations  are 
actually  complied  with  by  them  when  the  occasion  arises. 
Such  a  knowledge  can  be  oljtained  by  a  periodical  check  of 
the  work  of  the  various  employees. 

Before  any  work  is  commenced  on  any  cars  containing 
explosives  or  other  dangerous  articles,  it  should  be  the  rule 
that  some  specially  posted  employee  will  inspect  the  car  and 
supervise  the  w-ork.  By  having  some  system  for  the  handling 
of  these  subjects,  a  chief  car  inspector  or  foreman  can  then 
have  some  assurance  that  he  has  guarded  against  trouble 
or  disaster  with  the  employees  and  property  under  his  juris- 
diction. 


ALL-METAL  PASSENGFR  CARS  FOR 
BRITISH  RAILWAYS* 

Before  the  war  the  supplies  of  lumber  for  rolling  stock  in 
Great  Britain  were  adequate  at  comparatively  low  prices,  but 
at  the  present  time,  the  conditions  have  changed  entirely. 
The  United  Kingdom  has  in  the  past  imported  about  90  per 
cent  of  its  requirements  but  with  the  decrease  in  the  avail- 
able vessels  since  the  war  the  problem  of  getting  the  lumber 
into  England  has  been  a  difficult  one.  At  the  present  time  the 
British  imports  of  timber  are  two  years  in  arrears  and  on  ac- 
count of  the  present  demand  for  this  material  on  all  sides, 
it  is  estimated  that  it  will  not  be  less  than  five  years  before 
the  demands  for  lumber  for  railway  rolling  stock  can  be  met 
as  in  pre-war  days.  On  the  other  hand,  the  metal  output  of 
Great  Britain  has  greatly  increased  during  the  war  and  there 
would  be  no  difficulty  in  supplying  the  20,000  tons  of  metal 
per  year  necessary  for  the  construction  of  passenger  car  bodies 
required  by  the  railway  companies.  Furthermore,  the  prices 
of  iron  and  steel  have  increased  but  about  124  per  cent  since 
1914,  whereas  the  price  of  lumber  has  increased  about  218 

"Tdkcn  fiuin  a  paper  presented  by  F.  E.  Gobey,  assistant  carriage  and 
uagon  superiiilendent,  Lancashire  S:  Yorkshire,  England,  before  the  Insti- 
tution of  Civil   Engineers,  London. 


per  cent.     Thus  the  development  of  the  all-metal  passenger 
car  appears  to  be  a  natural  evolution. 

There  are  in  Great  Britain  52,250  railway  passenger  cars. 
They  are  mainly  of  wooden  superstructure.  A  large  number, 
however,  have  all-metal  or  composite,  lumber  and  metal, 
underframes.  Table  I  indicates,  in  brief,  the  general  con- 
struction of  passenger  cars  on  fourteen  railways  in  Great 
Britain: 

TaDLE     1 SLMM.XRY      of      i'.\SSENGER      CaRS     OwNED     BY      FOURTEEN      RaILWAY 

Companies.  .Iuly  31,   1918.  Showing  the  Amount  of  Timber 
AND  Metal  Construction 

BODIES 

Number  of  Percentage 

Built  01                                                              cars  of  total 

limber     46,133  95.9 

Timber  with  metal  outside   panels 1,761  3.7 

Composite,  timber  and  metal 158  0.3 

Mctai   entiicly    46  0.1 

Toial  48,098  lOO.O 

UNDERFRAMES 

Number  of  Percentage 

^.    ,                           Built  of  cars  of  total 

Timber  592  1.2 

Timber,  with  metal  plate  on  solebars 19.750  41.1 

Timber,  with  metal  angle  or  cllannel  on  solebars 6,469  13.4 

Composite,  timber  and  metal 4.569  9  5 

Metal   entirely    16,718  34^8 

Total     48.098  100.0 

The  nunibcr  of  cars  given  in  this  table  represent  92  per  cent  of  total 
number  of  passenger  cars  in  Great  Britain. 

Most  of  the  six-wheel  passenger  cars  have  iron  or  steel 
plates  ij-in.  thick  on  the  outside  of  wooden  side  sills  and 
the  four-wheel  truck  cars  use  either  the  steel  plates  or  angles 
or  channels.  In  some  cases  they  have  composite  underframes 
with  rolled  steel  side  sills  and  bolsters.  However,  the  all- 
metal  underframe  and  truck  has  been  the  standard  practice 
since  1900.  The  average  weight  of  metal  in  a  modern  pas- 
senger car,  56  feet  long,  with  a  steel  underframe  and  wooden 
body  is  41,500  lb.  or  66  per  cent  of  the  total  weight  of  the 
car. 

The  design  of  British  cars  with  numerous  side  doors  which 
break  the  continuity  of  the  body  as  a  girder,  has  made  it 
necessary  for  the  superstructure  and  load  to  be  carried  by  the 
underframe.     The  bodies  of  this  type  are  designed  to  keep 

Table  II — Comparison  of  General  Dimensions  of  British  and  American 
Multiple-LInit   Electric   Cars 

Lancashire 
Long  Island  &  Yorkshire 

,    J  ^'-      In-  Ft.  In. 

Length  over  liody  corner  posts 54       9J4 

Length  over    buffers 64       SH  65      '} 

Width   over    body 9       9^                     9       4 

Width    mside    body 9       4^                     S     IVA 

\Vidth    over    cornices 9      11^                     9       2 

Width  over  belt  rail 9      10>^                    9       3U 

Height  fiom  rail  to  top  of  roof 13       0  12       41/^ 

Height   from   rail  to   top  of  ventilators 13       S%  12        SH 

Height  from  rail  to  top  of  floor 4       4^                     4        ]  v! 

Height   from   rail    to  center  of  buffers 2      10^                     3       6 

Center  to  center  of  trucks 39       9  45        g 

Wheelbase    of    trucks 

Number  of  passenger  seats 80            '95'" 

Weight  of  car  unloaded 63,1001b.  64.960  1b 

Weight  of  car  without  trucks 45.100  lb.  4'>  504  lb 

W'eight  of  one  truck 9.000  1b.  li'''281b 

Weight  per   seat 788  lb.                  683.7  lb! 

free  from  distortion.  The  underframe  is  calculated  to  sus- 
tain, in  addition  to  the  weight  placed  upon  it,  strains  due  to 
buffing  and  drawgear,  oscillation,  and  vibration.  The  Brit- 
ish standard  underframe  for  passenger  cars  with  wooden 
superstructure  is  composed  of  four  longitudinal  members  with 
bolsters  and  cross-bars  all  in  the  same  plane  suitably  trussed. 
The  only  railway  passenger  cars  constructed  entirely  of 
metal  in  Great  Britain  are  those  used  in  the  electric  service 
of  the  Lancashire  &  Yorkshire,  between  Lancashire  and  Bury, 
which  uses  the  multiple-unit  control  system.  These  cars  are 
like  the  American  type  of  passenger  car  in  that  they  have  the 
center  aisle  with  the  doors  opening  onto  platforms  at  the  ends. 
However  the  Lancashire  &  Yorkshire  cars  have  seating  space 
for  five  passengers  across  the  car,  diree  on  one  side  of  the 
aisle  and  two  on  the  other,  the  aisle  being  much  narrower  than 
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in  American  cars.  The  general  dimensions  of  these  cars  are 
shown  in  Table  II  together  with  those  of  similar  cars  used 
on  the  Long  Island  in  its  electric  ser\ice  in  the  United  Slates. 
In  order  to  show  the  small  amount  of  difference  in  weight 
between  the  all-metal,  as  designed  by  the  Lancashire  S:  York- 
shire for  its  electric  service  between  Manchester  and  Burj', 
and  the  composite  type  of  construction  used  between  Liver- 
pool and  Southport.  the  dimensions  in  Taljle  III  are  given. 
It  should  l)c  stated,  however,  that  the  cars  with  timber  bodies 
have  an  underframe  of  a  heavier  type  of  construction  than 
the  all-metal  car,  the  latter  being  of  more  recent  construction. 
The  elliptical  type  of  roof  of  the  all-metal  cars  is  also  lighter 
than  the  clerestory  type  on  the  wooden  cars  and,  further, 
there  are  more  seats  in  the  all-metal  car  which  reduces  the 
total  weight  per  passenger  seat. 

'i.\EL£     ill COMr.\R.\TlVE     WeIOIITS     OK     ElECTPIC     MoTOR     CaBS 

Manchester 
and  Bury 
Liverpool  and  Southport      all-metal 
wood  cars  cars 

Third  class  Third  class  Third  class 

D.C.  M.U.C.  M.U.C. 

Description                                  motor  car  motor  car  motor  car 

Ft.     In.  Ft.     In.  Ft.     In. 

Lenelh  over  oody 60       0  60       0  63       7 

W.a  over  body 10      0  10      0  9       4 

Hc.ght  of  cat  inside,  floor  to  root 8       OvS            »       O'A  »       .J /J 

Hciahl  of  cai   from  rail  level  to  floor . .       4       4'/i           4       4;4i  4       I A 

";  j,"/  °.'. .".'..'!?"'.  ."."..'f"'..'°..'°'.'.°'  I-'       7H  12       7H  1-'       4/. 

Center   to  center   oi   trucks 40       6  40       6  ''J       " 

Wheclliasc    of   trucks „S       0  8       0  „'..*, 

Tyre   ol    roo: Clerestory  Clerestory  Elliptical 

Number    ol    scats ■'>9  6S  74 

Weight  of  body  and  underframe.  with  ,050111, 

draft   and   brake   gear 47,1101b.  51.1881b.  39.592  1b. 

Weight   per   passenger    seat,   body    and  ,-,,11,  ts- 11, 

t;ndcrframe  onlv    682.7  1b.  732.7  b  ^    SSjli. 

Weight  of  tivo  trucks  complete 53.1501b.  53.1501b.  62.7191b. 

Vv'cighl    of    other    electrical    equipment,  „„,,,  ,o«.oii, 

Incluuiiie  cables    per  car 6.700  b.  9.902  1b.  18.649  1b. 

ToS  weight  uttWed.  "!::;..: I06:9601b.  I14.2401b.  120.9601b. 

V.'cighl  per  pajscnser  seat  of  total  weisht  ,  .,„  „  ,  ,^.  „  ,  ,, ,  ,. 

unloaded     I.33O  lb.  1,680  lb.  1,634  lb. 

The  difference  in  the  cost  of  the  two  cars  mentioned  above 
is  slight,  the  all-metal  car  costing  about  4.8  per  cent  more  than 
the  wooden  car  with  an  all-metal  underframe. 

During  the  three  years  the  all-metal  cars  have  been  in  ser- 
vice they  have  averaged  250,000  miles  a  year.  There  has 
been  no  weakening  of  the  underframe  or  superstructure.  It 
was  found  that  where  aluminum,  which  is  used  for  the  side 
panels  and  roof  sheets,  comes  in  contact  with  Flexolith  it  will 
o.\idize,  and  the  aluminum  in  such  cases  has  been  replaced 
with  brass.  While  the  cars  have  not  been  in  service  long 
enough  to  make  any  direct  maintenance  comparison  with 
wood'en  cars  it  is  believed  that  slightly  less  material  and  labor 
will  be  required  on  the  all-metal  cars. 

As  will  Ije  noted  above  these  cars  are  built  with  aluminum 
side  panels  and  roof  sheets,  and  it  is  claimed  that  a  return  of 
20  per  cent  a  year  saving  will  be  made,  based  on  the  reduc- 
tion in  wei,ght,'  and  considering  the  interest  on  the  increased 
initial  outlav.     The  saving  amounts  to  1,62.>  lb.  per  car. 

An  aluminum  with  a  tensile  breaking  load  of  24,600  lb. 
per  sq.  in.  is  not  suitable  to  replace  steel  having  a  breaking 
load  of  over  62,800  to  71,600  lb.  per  sq.  in.  for  framing  pur- 
poses but  with  alloys,  of  both  aluminum  and  steel,  metals  of 
sufficient  strength  may  be  used  with  a  reduction  in  weight. 

As  re.gards  standardization,  aside  from  the  uniformity  of 
width  and  length,  there  is  little  or  no  advantage  in  the  stand- 
ardization of  the  superstructure  of  a  passenger  car,  for  it  will 
last  the  life  of  the  car.  Commercial  advantages  will  be  olj- 
tained  bv  the  use  of  standard  rolled  sections,  pressings,  doors 
and  mouldings,  however,  in  the  construction  of  the  car.  It  is 
believed  that  if  metal  construction  is  adopted,  the  old  com- 
partment carriage  should  give  place  to  the  car  with  the  center 
aisle  such  as  isused  in  .America.  This  type  of  car  for  main 
and  suburban  electric  services  in  England  should  have  a 
minimum  inside  width  of  8  ft.  11  '/i  in.  This  will  give  more 
seating  space  per  passenger  than  the  present  four-a-side  com- 


partment in  a  side  corridor  car.  as  it  will  allow  three  passen- 
gers on  one  side  of  the  aisle  and  two  on  the  other. 

From  a  study  of  the  designs  of  the  center  aisle  cars,  it  has 
Ijoen  found  that  the  weight  of  the  car  per  seat  diminishes  as  a 
length  of  65  ft.  is  approached,  due  to  the  excessive  girder 
constructions  required  for  the  underframe  on  cars  of  such 
length.  .A  study  of  the  conditions  in  England  discloses  the 
fact  that  the  economic  car  for  a  suburban  electric  service 
would  have  a  length  of  63  ft.  7  in.  Such  a  car  with  a  center 
aisle  with  three  passengers  on  one  side  and  two  on  the  other 
would  have  a  seating  capacit}-  of  lOo  and  the  weight  per  jias- 
senger  seat  would  be  560  lb.  For  long  distance  main  line 
cars  additional  comfort  to  the  passengers  will  be  olitaincd  by 
having  seats  for  two  passengers  only  on  each  side  of  the  aisle. 

The  all-metal  open  car  has  the  following  advantages  over 
ordinar)-  compartment  cars  of  timber  construction: — 

(a)  Increased  inside  width  due  to  the  framing  l)eing 
thinner. 

(1))  .\  liody  which  may  be  built  to  the  full  limit  of  the 
load-gage  for  the  paying  load. 

(c)  The  deletion  of  the  side  corridor  and  cross  partitions, 
saving  1 1 20  \h.  in  weight. 

(d)  Seats  will  be  better  occupied,  making  each  car  more 
remunerative,  and  reducing  the  weight  of  trains. 

(e)  An  open  aisle,  which  allows  the  circulation  of  passen- 
gers, and  may  he  passed  along  comfortaljly,  even  if  of  less 
width  than  an  enclosed  side  corridor. 

(f)  Few  outside  doors,  reducing  initial  cost,  maintenance, 
and  traffic-staff  duties. 

(g)  Greater  strength  of  car  side,  which,  if  desired,  may  be 
used  as  a  girder. 

(h)  Saving  of  interest  by  gradual  reduction  in  the  present 
stocks  of  timljcr. 

(k)   Simplification  of  parts. 

(1)   Greater  safety  in  case  of  accident. 

There  is  no  comfort  provided  by  the  existing  main-line 
small  passenger  compartment  cars  which  cannot  be  secured  in 
an  open  aisle  all-metal  car.  In  suburban  cars  where  frequent 
stops  are  made,  the  weight  should  be  reduced  to  a  minimum 
consistent  with  safety  and  proper  maintenance.  Main-line 
cars  must  1)6  built  to  resist  greater  stresses  and  must  provide 
protection  for  passengers  in  case  of  accident. 

Automatic  center  couplings  without  side  Ijuffers  have  been 
very  successful  in  the  electric  service  of  the  Lancashire  & 
Yorkshire  during  the  last  15  years  for  train  speeds  up  to  60 
m.  p.  h.  and  the  development  of  the  coupler  will  be  to  auto- 
maticalh-  engage  also  the  brake  and  electric  connections.  In 
England  practically  all  the  station  platforms  are  elevated  a 
certain  amount  above  the  rail  to  accommodate  the  side  door 
compartment  cars.  Thus  the  conditions  are  sucli  that  on 
main-line  cars  steps  from  the  vestiljules  will  be  necessary  on 
account  of  the  varying  height  of  the  station  platforms  above 
the  rail  level. 

While  much  has  been  said  about  the  adoption  of  the  open 
aisle  car  in  contrast  with  the  side  door  compartment  car,  it 
might  be  said  that  it  is  not  necessary  that  the  open  aisle  car 
be  used  with  the  change  from  a  timber  to  metal  construction. 

Throughout  the  discussion  of  this  suljject  the  author  fre- 
quentlv  referred  to  the  practices  followed  by  the  railroads  of 
the  United  States  in  all-metal  car  construction. 


Plight  of  Russian-  R.viLWAys. — The  Russian  railway 
system  tlireatens  to  collapse,  owing  to  the  fact  that  no  re- 
pairs have  been  effected  since  the  revolution,  says  an  article 
in  the  Reconstruction  Supplement  of  the  Review  of  the 
Foreign  Press  issued  Ijy  the  British  War  Office.  The  sta- 
tion iJuildings  are  for  the  most  part  deserted,  the  warehouses 
falling  in,  and  the  central  switches  and  signaling  apparatus 
no  longer  work,  owing  to  the  lack  of  spares  with  which  to 
replace  the  wornout  parts. 


Shop  Practice 
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FURNACE  FOR  BRAZING  COPPER  PIPE 

BY  E.  A.  M. 

Thf  furnace  shown  in  the  drawing  is  a  shop  made  device 
which  should  prove  very  convenient  for  use  in  brazing  cop- 
per pipe. 

The  furnace  itself  occupies  a  space  measuring  24  in.  by 
13  J/2  in.  and  stands  14  in.  high.  It  is  mounted  on  a  rigid 
table,  built  up  of  angles,  flat  sections  and  tie  rods  in  wrought 
iron  pipe  sleeves,  and  is  covered  with  a  top  of  ,'4 -in.  steel 


clay  applied  to  the  brick.  Openings  5  J/  in.  wide  by  5><  in. 
deep  are  cut  through  the  sides  of  the  furnace  to  permit  the 
pipe  to  be  passed  through  the  combustion  chamljer.  The  top 
of  the  box  is  left  open,  but  a  piece  of  plate  may  be  provided 
which  will  serve  as  a  cover  when  desired. 

Through  one  side  of  the  furnace,  near  the  bottom  of  the 
combustion  chamber,  is  a  ISv^-in.  pipe.  This  forms  an  open- 
ing in  front  of  the  burner,  which  is  held  in  position  by  1-in. 
by  J/8-in.  iron  supports  from  the  top  of  the  table.  The 
burner  is  fed  by  a  >-4-in.  oil  supply  pipe  and  a  IJ-l-in.  air 


'/2"from  air  //nc 


k U'/!"- 


A  Conveniently  Arranged   Furnace  for  Pipe   Brazing 


or  iron  plate.  The  table  is  4  ft.  8  in.  long  and  just  wide 
enough  to  conveniently  hold  the  furnace  at  one  end.  The 
remainder  of  the  top  holds  the  burner  and  the  air  and  oil 
supply  pipes  and  control  valves. 

The  furnace  box  is  buih  of  ^-in.  or  o/16-in.  sheet  metal, 
with  angles  on  the  outside  of  the  corners.  It  is  lined  with 
firebrick  and  the  combustion  chamber  is  finished  with  fire 


pipe,  controlled  by  angle  valves.  The  valves  are  located  above 
the  top  of  the  table  about  two  feet  from  the  end  of  the  furnace. 
As  shown  in  the  drawing,  the  device  is  intended  to  use 
crude  oil. 

This  furnace  has  been  used  very  successfully  to  handle  up 
to  4-in.  copper  pipes  and  no  doubt  could  handle  even  larger 
sizes  if  occasion  required. 
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WELDING   LOCOMOTIVE  CYLINDERS 


BY  J.  B.  TYNAN 
Superintendent  Shops,  Wheeling  &  Lal<e  Erie, 


Jrewster,  Ohio 


The  possibilities  of  reclamation  by  welding  are  forcibly 
illustrated  b_\'  the  repairs  made  to  a  locomotive  cylinder  cast- 
ing in  the  W'lieeling  &  Lake  Erie  shops  at  Brewster,  Ohio. 
A  cylinder  casting  having  a  large  section  of  the  barrel  broken 
off,  was  successfully  repaired  by  gas  welding. 

In  making  repairs  to  this  cylinder  a  pattern  of  the  missing 


The    Broken    Casting    as    Received    in    the    Shop 

part  was  first  made  and  a  patch  casting,  weighing  505  lb., 
cast  from  iron  scrap.  The  rough  edges  of  the  cylinder  were 
chipped  to  an   angle  of  45   deg.   and  the  patch  fitted  and 


The    Cylinder    Casting    After    Welding    and     Boring 

bolted  into  place.  A  furnace  of  brick  was  then  built  around 
the  cylinder,  with  an  opening  at  one  end  large  enough  to 
admit  an  oil  torch,  and  the  entire  casting  was  brought  to  a 
red  heat  before  the  welding  was  begun.     The  patch   was 


then  welded  to  the  cylinder  and  the  old  stud  holes  also 
welded  shut.  An  oil  burner  was  kept  burning  inside  of  the 
cylinder  until  the  welding  was  completed. 

After  the  welding  was  completed  the  furnace  was  filled 
with  pine  wood  and  the  cylinder  kept  at  a  cherry  red  heat 
for  seven  hours.  The  furnace  was  then  closed  as  tightly 
as  possible  and  the  cylinder  allowed  to  cool  slowly.  After 
being  thoroughly  cooled,  the  cylinder  was  bored  and  the  face 
finished  ready  for  new  stud  holes.  This  method  of  repairing 
gave  satisfactory  results  and  eliminated  a  long  wait  for  a 
new  cylinder  casting,  thus  enabling  the  shop  to  turn  this 
locomotive  out  for  service  in  a  comparatively  short  time. 


SAFETY  NON-SLIP   SHOE   FOR    LADDERS 

BY  A.  G.  JOHNSON 
Mechanical  Engineer,  Duluth  &  Iron  Range.  T»o  Harbors,  Minn. 

.\  safety  non-slip  shoe  for  use  on  ladders  is  shown  in  the 
illustration.  This  shoe  is  made  of  hardwood  blocks  with 
two  clips  of  No.  10  gage  steel  plate,  formed  and  drilled,  and 
attached  to  the  ladder  as  shown.  These  plates  may  be  se- 
lected from  boiler  shop  scrap.  A  pad  of  rubber  is  glued  and 
then  nailed  to  the  underside  of  the  hardwood  blocks,  which 


Application  of  the  Non-Slip   Ladder  Shoe 

prevents  the  ladder  from  slipping  while  being  used  on  a  hard 
or  smooth  surface.  These  shoes  have  been  in  use  in  the 
shops,  roundhouse  and  power  plant  of  the  Duluth  &  Iron 
Range  for  a  number  of  years  and  have  given  very  satisfactory 
service  when  used  on  concrete  or  other  hard  floors,  preventing 
slipping  of  the  ladder  and  possible  injury  to  the  person 
using  it. 


Rustless  Steel. — A  new  Sheffield  invention  is  a  rustless 
steel  having  a  bright  surface  and  able  to  resist  the  corroding 
eft'ect  of  air,  water  and  acids  without  staining.  It  was 
I  lianced  upon  largely  by  accident,  just  prior  to  the  outbreak 
of  the  war  and  was  immediately  commandeered  by  the 
British  government  for  use  in  airplane  construction  and  for 
purposes  where  strength  and  durability,  combined  with  rust 
Insisting  qualities  were  invaluable.  A  local  metallurgist, 
Harry  Brearly,  author  of  numerous  standard  works,  was 
experimenting  in  the  armament  shop  to  find  a  means  of  pre- 
venting erosion  in  gun  tubes.  After  some  of  his  experiments 
he  noticed  that  certain  pieces  of  chrome  steel  had  not  suffered 
from  corrosive  influences  under  conditions  which  would  have 
rusted  ordinary  steel.  He  followed  up  this  clue,  and  what 
is  known  as  stainless  steel  was  eventually  worked  out  and 
added  to  Sheffield's  metallurgical  triumphs. — Scientific 
American. 


Master  Blacksmiths'  Convention 


Papers  on  Heat  Treatment  of  Steel,  Autogenous 
Welding,  Spring  Making  and   Shop   Equipment 


M' 


fETHODS  of  securing  increased  production  in  the 
shops  and  increasing  the  service  secured  from  forg- 
ings  were  the  principal  topics  discussed  at  the  twenty- 
fifth  convention  of  the  International  Railroad  Master  Black- 
smiths' Association,  held  at  the  Hotel  Sherman,  Chicago,  on 
August  19-21.  The  convention  was  opened  with  prayer  and 
an  address  of  welcome,  following  which  the  president,  W.  C. 
Scofield,  delivered  an  address  which  reviewed  briefly  the 
developments  since  the  last  meeting  in  1916. 

PRESIDENT'S  ADDRESS 

Mr.  Scofield  said  in  part :  In  reviewing  the  great  world 
conflict,  our  craft  can  with  reasonable  pride,  look  at  the  many 
monster  guns,  munitions  and  engines  of  war,  and  know  that 
their  ingenuity  and  brawn  helped  in  making  these  mighty 
implements.  In  the  present  upheaval  let  us  forget  the  falla- 
cies of  socialism,  the  ignorance  of  boLshevism,  and  the  utter 


and  shape  of  the  forging,  as  the  shape  of  the  forging  will 
determine  the  cost  of  both  the  drop  forging  and  trimming 
dies.  Drop  forgings  on  account  of  their  shape  and  refine- 
ment will  influence  the  life  of  the  die.  The  maximum 
output  from  a  set  of  dies  will  vary  from  10,000  to  50,000. 
In  order  to  get  the  cost  of  the  product,  it  is  necessary  to 
get  the  first  or  original  cost  of  the  dies  and  also  the  number 
of  times  the  dies  are  dressed  before  they  are  worn  out  and 
the  number  of  forgings  made  from  these  dies.  It  will  be 
perceived  from  the  foregoing  that  everything  that  is  necessary 
to  produce  a  forging  must  enter  into  the  cost  of  that  forging. 
There  must  be  business  methods  for  ascertaining  the  true 
cost  of  doing  work,  especially  if  manufacturing  is  being  done 
for  the  market.  If  a  furnace  needs  repairing  and  the  brick 
mason  helps  himself  to  a  load  of  fire  brick  to  repair  it  and 
does  not  charge  the  brick  against  that  furnace,  then  some  part 
is  not  charged  for  something  it  did  get  and  some  other  part 


C.    Scofield     (Ml.    Cent.) 
President 


Carruthers    (D.    IVI.    &    N.) 
First    Vice-President 


G.    P.   White    (M.   K.  &   T.) 
Second    Vice-President 


nonsense  of  the  soviet,  and  return  to  the  principles  of  our 
fathers  and  realize  that  the  safety  of  our  institutions,  the 
success  of  country,  and  the  happines  of  our  home,  depend 
not  so  much  upon  how  much  we  can  get,  but  upon  how  much 
we  can  do. 

COST  ACCOUNTING  IN  BLACKSMITH  SHOPS 

BY  G.  F.  HINKINS 
Westinfihouse  Air  Brake  Company 

A  paper  touching  on  the  history  of  the  association  and 
the  duties  and  responsibilities  of  its  members  was  sub- 
mitted by  G.  F.  Hinkins.  In  concluding  his  paper  Mr. 
Hinkins  made  a  plea  for  more  thorough  methods  of  com- 
puting the  cost  of  work,  which  is  given  in  part  below: 

As  a  rule,  the  foremen  blacksmiths  have  every  qualifica- 
tion for  handling  shop  work.  By  that  I  mean  that  they 
possess  e.xecutive  and  mechanical  ability,  but  how  many 
understand  the  fundamental  principles  on  which  their  busi- 
ness is  conducted?  Of  course,  they  can  tell  the  flat  labor 
cost  of  their  product,  but  do  they  know  the  overhead  ex- 
penses? This  is  a  very  complex  proposition.  The  overhead 
for  making  a  flat  chisel  is  much  less  than  the  overhead  for 
making  an  intricate  drop-forging,  by  reason  of  the  high  first 
cost  and  upkeep  of  the  dies.  The  overhead  expense  of  pro- 
ducing different  forgings  varies  in  accordance  with  the  nature 


is  paying  for  something  it  did  not  get.  The  upkeep  of  the 
various  types  of  equipment  such  as  steam  hammers,  drop 
hammers  and  forging  machines  will  differ  and  the  expense  for 
repairs  must  be  kept  separate  which  is  done  by  charging  such 
items  against  the  individual  machine.  Every  machine  and 
furnace  is  designated  with  a  shop  or  machine  number  so 
that  all  repairs  and  renewals  are  charged  against  the  equip- 
ment. In  this  way,  the  cost  of  maintenance  of  ever\-  machine 
and  furnace  is  known.  This  is  a  necessary  feature  of  a  cost 
accounting  system  which  gives  the  cost  of  any  manufactured 
article.  You  may  manipulate  your  charges  as  you  please, 
but  you  cannot  get  awav  from  the  cost.  Your  firm  pavs  the 
bill. 

DROP  FORGING  AND  ITS  POSSIBILITIES 
BY  J.  D.  BOYLE 

The  following  is  an  abstract  of  the  paper  on  this  subject: 
Steel  is  not  a  simple  substance  like  pure  iron,  gold  or  copper, 
but  a  complex  artificial  substance.  It  is  composed  of  group- 
ings of  elements  which  enter  into  its  makeup.  These  elements 
are  only  visible  with  the  aid  of  a  microscope.  The  term 
micro-structure  has  been  given  to  what  is  thus  lirought  to 
view.  Upon  polishing  ancl  etching  a  piece  of  steel  the  struc- 
ture is  apparent  through  the  action  of  the  etching  medium, 
(acid  or  other  corrosive  materials)  which  affect  the  elements 
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variously,  causing  each  to  assume  a  color  or  structure  peculiar 
to  itself. 

When  steel  is  heated  above  its  critical  point  for  the  forg- 
ing operation  and  sulimitted  to  blows  under  the  hammer  the 
molecules  of  the  metal  are  forced  apart.  To  bring  the  steel 
to  its  greatest  maximum  strength  a  proper  scientific  heat- 
treatment  is  needed.  This  is  accomplished  with  proper  fur- 
naces, heat  measuring  instruments  and  trained  workmen. 
With  all  the  above-mentioned  facilities,  automatic  signal 
])\Tonieters,  well-designed  cooling  systems  and  semi-mulfle 
furnaces  designed  for  this  purpo.se  should  be  used.  Heat- 
treating  departments  of  this  type  are  built  to  insure  quality 
and  progressive  production.  The  materials  going  into  the 
vital  parts  of  a  locomotive  should  be  subjected  to  a  chemical 
analysis  and  a  heat-treatment  applied.  After  heat-treat- 
ment, test  specimens  should  be  taken  to  determine  the  physi- 
cal  characteristics. 

DISCUSSION' 

H.  E.  Gamble  (Tenn.)  told  of  the  wide  variety  of  work 
made  under  drop  hammers.  At  the  Juniata  shops  hammers 
ranging  from  1,500  to  12,000  lb.  are  in  use  and  the 
capacity  of  the  largest  size  has  been  overtaxed.  All  recip- 
rocating parts  for  locomotives  are  heat  treated  after  they  are 
drop  forged.  G.  Frascr  (A.  T.  &  S.  F.)  stated  that  a 
steam  hammer  could  ijc  used  for  drop  forge  work  liy  making 
dies  similar  to  those  used  in  the  drop  hammer.  The  dies 
are  held  in  a  box  tool  secured  by  a  band  and  hung  in  the 
frame.  Several  members  stated  that  this  method  was  being 
used  with  satisfactory  results.  O.  Schutze  (C,  M.  &  S.  P.) 
told  how  drop  forge  dies  had  been  adapted  to  use  in  a 
Bradlev  hammer  for  making  spring  hanger  giljs.  Ample 
clearance  must  he  allowed  to  dispose  of  surplus  material, 
otherwise  the  dies  will  have  a  short  life,  .\ttemiils  to  make 
drop  forgings  under  a  hydraulic  press  had  proved  unsuc- 
cessful. There  was  some  discussion  regarding  the  best 
material  for  piston  keys,  and  it  was  agreed  that  tire  steel 
was  tl'.e  most  satisfactory  for  this  jjurpose. 

REPAIRS  TO  LOCOMOTIVES  FRAMES 

BV  P.  T.  LAVINDER 
Norfolk  «  Wciurn 

Cast  Steel  now  having  ])ractically  taken  the  place  of 
wrought  iron  frames  brings  into  the  question  of  frame  re- 
pairs a  great  man\-  new  features.  The  subject  of  repairs  to 
an  engine  frame  should  Ije  carefully  considered  from  all 
sides.  We  should  lie  governed  by  the  results  oljtained  by 
the  most  successful  methods  in  rejiairing  frames.  The  shops 
must  t)e  prepared  to  do  this  work  in  a  quick,  easy  manner, 
keeping  in  mind  at  all  times  the  safety  of  the  employees. 
All  the  skilled  helj)  that  is  required  to  do  this  work  must 
also  be  provided  and  the  man  in  direct  charge  of,  or  the 
man  doing  this  work,  must  lie  personally  interested  in  it. 

At  the  Roanoke  shops  of  the  Norfolk  &  ^\■estem,  the  fol- 
lowing method  of  repairing  frames  is  lieing  used  with  great 
success:  It  was  formerly  the  practice  to  use  electric  welding 
exclusivelv  in  repairing  locomotive  frames  with  the  exception 
of  welds  made  in  the  smith  shoji  forge.  In  making  electric 
welds  the  procedure  was  as  follows:  The  frame  was  cut 
from  both  sides  at  angles  of  approximately  45  degrees.  The 
frame  was  expanded  from  i/M  in.  to  5/.i2  in.  depending 
on  the  size  of  the  frame;  using  a  portable  grinder  on  the 
scarf  where  the  weld  was  to  be  made,  cleaning  it  to  secure 
good  liright  metal.  Welding  was  begun  at  the  bottom  of 
the  scarf,  one  operator  working  on  each  side  of  the  frame. 
Care  was  taken  to  keep  the  weld  free  from  oxidization  and 
scale  as  much  as  possible,  by  the  use  of  a  wire  brush,  and 
when  the  weld  was  comijleted  it  was  annealed. 

The  Roanoke  shop  has  made  19  oxy-acetylene  welds  on 
locomotive  frames  in  the  past  60  days.  This  is  the  first 
frame  welding  done  at  this  shop  by  this  process.     Xo  fail- 


ures have  lieen  reported  up  to  this  time,  and  it  is  believed 
this  method  will  prove  very  satisfactory.  In  making  welds 
br  the  ox\-acetylene  process  on  locomotive  frames  the  fol- 
lowing method  is  used :  First,  the  frame  is  trammed  over  the 
break  with  a  long  tram,  care  being  taken  to  use  a  tram  long 
enough  to  keep  clear  of  the  heat.  Second,  the  frame  is  cut 
from  both  sides  in  a  V-shape  at  angles  of  45  degrees.  Third, 
the  portable  grinder  is  used  on  the  scarf,  where  the  weld  is 
to  be  made,  cleaning  it  to  good  bright  metal.  Fourth,  the 
frame  is  spread  for  expansion  allowing  ,'4  in.  to  9/,52  in. 
according  to  the  size  of  the  frame.  Some  acetylene  welders 
allow  far  less  expansion  than  others,  Ijut  we  believe  that  a 
frame  welded  a  little  too  long  is  much  Ijetter  than  one  too 
short.  More  expansion  .should  l)e  allowed  when  a  furnace 
is  used  around  the  frame  for  preheating  purposes.  Fifth, 
the  expansion  blocks  are  covered  with  asbestos  in  case  they 
are  lial)le  to  get  hot.  Sixth,  a  piece  of  boiler  plate  is  cut 
and  -placed  under  the  frame  at  the  location  of  the  weld. 
Seventh,  the  frame  is  heated  with  a  welding  blow  pipe  or 
preheated  with  an  oil  Ijumer.  Eighth,  welding  is  started 
at  th'  l)ottom  of  the  scarf,  the  operator  on  each  side  of  the 
frame  bringing  the  metal  out  to  the  desired  thickness  and 
proceeding  uj)  the  scarf.  This  is  necessary  as  a  welder 
should  never  go  back  over  a  weld  to  appl>'  more  metal.  When 
the  weld  is  practically  completed  the  spreader  l)lock  is 
removed.  This  is  necessary  as  the  weld  is  getting  shorter 
just  as  soon  as  welding  stops.  If  a  lower  rail  is  to  be  con- 
tended with,  it  should  lie  heated  to  a  good  cherry  heat,  thus 
allowing  the  top  and  bcltom  rails  to  contract  evenly,  remov- 
ing all  strains.  Expansion  and  contraction  must  be  gov- 
erned b\-  the  welders,  as  some  welders  are  faster  workers 
than  others.  Frame  welding,  whether  by  the  electric  or 
oxv-acetylene  process,  should  be  done  by  the  most  competent 
o]7crator  availal:le  as  the  success  of  the  work  depends  en- 
tirely upon  the  operator. 

In  conclusion  I  would  recommend  that  when  an  engine 
coiiies  into  the  shop  for  heavy  repairs  and  the  frames  h  ive 
been  welded  four  or  five  t'mes,  the  frame  not  having  lieen 
taken  from  under  the  engine  at  the  time  the  welds  were 
made  that  the  frame  should  be  taken  down  and  put  in  the 
smith  shop.  .All  welds  prev:ousl\-  made  while  the  frame  was 
under  the  engine  should  then  lie  cut  out  and  worked  over 
and  the  frame  made  to  proper  dimensions.  One  leg  of 
even'  Ijrace  should  then  l)e  heated  midway  between  the  toj) 
and  liottom  of  the  rail  to  a  red  heat.  By  this  method  all 
strains  in  the  frame  that  have  been  caused  b.v  welding  or 
otherwise  will  be  released. 

DISCUSSION 

There  was  a  prolonged  controversy  regarding  the  best 
methods  for  expanding  frames  preparatory  to  welding. 
Some  stated  that  the  1:iottom  rail  should  never  be  heated  to 
secure  expansion  in  the  top  rail,  as  it  was  unnecessan'  and 
caused  the  rail  to  .shorten.  G.  W.  Grady  (C.  &  N.  W.) 
criticized  the  practice  of  welding  from  the  bottom  of  rail 
due  to  the  uneven  heating  of  the  section.  He  advocated 
welding  out  from  the  center  to  keep  the  same  heat  at  the 
toji  and  bottom  of  the  rail.  Good  results  have  been  secured 
by  this  method  without  annealing  after  the  weld  is  com- 
pleted. 

PURPOSES  AND  RESULTS  OF  THE  HEAT-TREATMENT 
OF  IRON  AND  STEEL 

BY  GEORGE  HUTTON 
New  York  Centml 

Heat  treatment  as  pertaining  to  railroad  work  in  railroad 
.shops  seems  to  have  .gone  Ijackward  during  the  past  three 
or  four  years.  When  first  introduced  on  locomotive  work 
it  was  thought  this  method  was  going  to  create  a  gi'eat  im- 
provement in  the  quality  of  forgings  over  the  hit  or  miss 
method.     The  method  in  vogue  today  is  for  the  forge  shop 
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to  construct  the  different  forcings  and  send  them  to  the  vari- 
ous departments  to  be  machined  to  size  and  then  applied  to 
the  locomotive  without  any  record  or  any  means  of  knowing 
if  these  forgings  are  of  equal  strength  or  of  uniform  cjuality. 

These  are  the  existing  conditions  today.  In  forging  side 
rod?,  piston  rods,  rod  straps  or  any  piece  of  work  that  may 
be  important,  }-ou  endeavor  to  have  these  forgings  made  up 
by  the  best  workmen  you  may  have,  and  to  exercise  great 
care  in  heating  and  hammering  them.  You  may  also  be 
cautioned,  and  caution  }our  men  to  have  them  carefully 
annealed  and  laid  on  the  floor  stacked  in  such  a  way  as  to 
cool  off  equall)',  so  that  machining  may  be  best  accomplished. 
When  you  have  carefully  looked  after  this  you  have  forg- 
ings that  will  only  stand  up  to  a  strain  equal  to  the  strength 
of  annealed  material.  Remember,  annealing  weakens 
forgings. 

You  will  remember  when  vanadium  steel  was  introduced 
in  railroad  work  about  the  time  when  heat-treatment  was 
also  introduced  or  brought  into  shop  practice.  Why  was 
hest-trealment  confined  to  the  alloy  steel  only?  The  steel 
makers  furnished  a  steel  w-hich,  if  no  heat-treatment  was 
applied,  would  not  l.e  any  better  or  an)-  different  from  the 
annealed  open-hearth  steel,  generally  in  use  before  the  time 
of  alloys  or  the  open  hearth  in  use  today. 

Y'ou  have,  no  doubt,  noted  the  breakage  of  alloy  steel 
forgings  that  may  have  come  to  your  shop  off  the  road  that 
had  been  heat-treated,  and  I  am  positive  in  my  opinion  that 
your  verdict  was,  "Too  hard;  lirittle;  too  hot  when  quenched; 
not  drawn  back  enough."  and  this  is  exactly  what  has  set 
back  or  almost  killed  the  wonderful  results  of  heat-treatment 
especially  on  alloj'  steel.  The  average  result  of  this  method 
has  been  a  sacrifice  of  elasticity  for  tensile  strength.  I  am 
of  the  opinion  tiiat  w'hen  the  alloy  steel  was  introduced  it 
was  never  meant  that  forgings  should  be  treated  to  such  an 
extent  that  Ijreakage  was  the  natural  result,  but  certainly  this 
has  l)een  the  case. 

During  the  1915  convention  in  the  discussion  on  heat- 
treatment,  one  memlier  remarked  that  if  we  make  our  forg- 
ings. get  the  proper  heat  and  proper  hammering  we  would 
have  much  better  forgings  than  any  of  the  heat-treated  ones. 
If  we  could  onh'  attain  efficiency  of  that  kind  the  whole 
prol^lem  would  he  solved.  But  who  are  the  craftsmen  who 
could  do  it  and  put  it  in  effect  in  all  our  smith  shops?  There 
is  too  much  left  to  guesswork  when  that  method  is  com- 
pared to  heat-treatment.  When  heat-treatment  was  intro- 
duced the  main  object  was  to  get  strength,  durability  and 
unifonnity,  and  also  to  reduce  the  weight  of  forgings  and 
castings,  and  to  a  great  extent  this  has  been  accomplished 
with  the  exception  of  securing  uniformity,  and  that  is  what 
we  are  trii-ing  to  attain  with  this  method. 

Heat-treatment  of  locomotive  forgings  is  a  very  different 
practice  in  comparison  with  heat-treatment  on  automobiles 
or  trucks  or  any  light  forgings  in  other  industries.  We  must 
all  admit  that  the  automobile  builders  have  been  successful. 
It  has  l5een  proved  that  we  can  get  the  desired  strength  and 
also  the  endurance  test  on  some  forgings,  and  several  shops 
have  Ijeen  ver\-  successful  on  all  forgings  they  have  heat- 
treated,  but  failure  has  been  the  result  in  the  majority  of 
shops.  I  believe  it  has  come  about  through  the  fact  that  all 
the  experiments  were  on  alloy  steel  only.  The  greatest 
trouble  is  to  attain  uniformity  in  heavy  forgings.  Aside 
from  all  the  discouraging  features  of  heat-treatment  that  are 
found  in  the  average  railroad  shop,  I  believe  it  is  a  metiiod 
we  should  all  endeavor  to  learn  more  about. 

Tliere  are  many  obstacles  which  are  detrimental  to  suc- 
cessful heat-treatment  of  locomotive  forgings  in  railroad 
shops.  There  is  the  cumljersome  equipment  and  space  which 
is  essential  to  success.  There  are  ven,-  few  shops  that  could 
readily  be  prepared  to  treat  even  the  lightest  of  forgings. 
Tlien  there  is  the  output  to  be  considered  and  the  extra 
help  required.     But  considering  all  the  obstacles  and  expen- 


sive equipment   I  believe  it  would  prove  a   good  investment 
w^hen  the  method  was  thoroughly  understood. 

If  heat-treatment  was  introduced  in  your  sho|i,  what 
would  your  opinion  be,  for  or  against  it?  If  heat-treatment 
was  introduced  in  your  shop,  what  effect  would  it  have  on 
your  output?  What  extra  help  would  you  require?  What 
e.xtra  time  would  you  require  (if  any)  to  complete  a  set  of 
rod  straps  complete,  heat-treated?  These  are  questions  that 
we  should  be  interested  in  and  may  be  asked  any  time  re- 
garding this  method.  I  would  like  to  hear  the  opinion  of 
different  members  on  this  subject.  I  am  sure  there  are  a 
number  of  shops  that  have  tried  it  out  to  some  extent. 

DISCUSSION 

There  was  consideraljle  difference  of  opinion  regarding 
the  advantages  secured  by  heat-treatment.  H.  E.  Gamljle 
( Penn. )  stated  that  in  addition  to  improving  the  quality  of 
tlie  steel,  heat-treatment  brought  out  defects.  G.  Fraser 
(A.,  T.  &  S.  F.)  stated  that  he  considered  annealing  prefer- 
able to  heat-treatment.  \\'hile  heat-treated  parts  showed 
high  tensile  strength  they  seemed  to  break  down  under  the 
vibration  to  which  they  are  subjected  in  actual  service.  W. 
C.  Scofield  (I.  C.)  attributed  much  of  the  trouble  e.xperi- 
enced  in  using  heat-treated  parts  to  the  unequal  rate  of  cool- 
ing in  light  and  heavy  sections.  Large  forgings  are  heated 
above  the  critical  temperature,  to  treat  the  material  in  the 
interior  of  the  section,  and  are  then  quenched  again  at  a 
lower  temperature  to  take  care  of  the  outer  layer.  Mr. 
Scofield  thought  that  the  high  temperature  might  do  more 
harm  than  good,  and  suggested  that  this  explained  why 
small  parts  have  given  splendid  service  after  heat-treatment, 
while  larger  parts  have  often  failed.  George  Hutton  (N. 
Y.  C. )  stated  that  the  New  York  Central  has  heat-treated 
material  for  three  years,  and  he  had  still  to  hear  of  a  single 
failure.  A  motion  was  adopted  stating  that  it  was  the 
sense  of  the  convention  that  wherever  heat-treatment  can  be 
done  it  is  a  success. 

SPRING  MAKING  AND  REPAIRING 

BY  J.  W.  RUSSELL 
Pennsylvania 

The  question  of  springs  for  locomotives  in  any  up-to-date 
repair  shop  is  one  of  the  most  important  items  that  we  have 
to  consider  Ijecause  if  the  proper  methods  are  not  used  the 
making  and  repairing  of  springs  becomes  a  very  expensive 
preposition.  There  are  so  many  different  ways  in  which 
the  spring  plant  may  be  utilized  for  economy  or  waste,  that 
it  is  incumbent  upon  the  man  in  charge  to  put  forth  every 
efi'ort  in  order  to  obtain  the  most  desirable  method.  In  the 
first  place,  we  should  use  all  the  machinery  possible  in  this 
class  of  work,  because  of  the  resultant  speed  and  accuracy. 
The  use,  also,  of  all  scrap  steel  that  has  not  deteriorated  to 
rn\-  great  extent  from  re-working  is  economy.  The  plates 
should  lie  annealed  and  cut  to  desired  length;  the  long 
plates  cut  for  short  ones,  and  they  in  turn  formed  into 
spring  clips,  etc.  Care  must  he  exercised  in  examining  and 
selecting  this  scrap  steel  in  order  to  avoid  reclaiming  into 
service  plates  that  are  checked  or  cracked. 

At  Renova  shop  we  have  followed  the  method  as  outlined 
above  and  have  obtained  ver)-  good  results.  We  do  the 
spring  work  for  the  entire  grand  division,  which  requires 
an  output  of  approximately  400  springs  per  month.  Our 
new  steel  is  purchased  under  Pennsylvania  Railroad  specifi- 
cations of  .90  to  1.15  carbon.  We  shear  the  plates  to  length 
and  cut  off  the  corners  cold  on  a  No.  7  Hilles  and  Jones 
shear,  located  in  the  smith  shop,  after  which  the  material  is 
delivered  to  the  spring  plant  where  the  nibbing,  camljering, 
hardening,  drawing,  lianding  and  testing  are  done.  We  use 
oil  for  fuel  m  all  ojierations  except  drawing,  which  operation 
is  done  by  the  use  of  sodium  nitrate.  We  find  that  sodium 
nitrate  will  stand  a  heat  up  to  1,000  deg.  F.,  at  which  point 
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we  draw  all  our  heav)-  plates  for  one  hour.  The  lighter 
plates  are  drawn  at  900  deg.  F.  for  45  minutes.  Incident- 
ally, I  might  mention  that  we  found  it  necessary  (when  using 
the  sodium  nitrate  treatment  for  drawing  these  plates)  to 
plunge  the  hot  plate  into  a  bath  of  water  to  remove  the 
sodium  nitrate  that  adheres  to  it. 

The  following  table  is  used  by  us  in  heat  treating  springs, 

Temperature  of  Bath   and  Time  Recuired  to  Heat  Treat  Springs 

Time  in  bath. 

Size  of  plates                                              Deg.  F.  minutes 

i'/,  w.  by    a    in 925  -15 

4VS  in.  by    7/16    in 925  60 

4i-i  in.  by    yj    in 990  60 

3>;   in.  by     ?/lC    in 900  45 

5  in.  by    J4    in 950  60 

5  in.  by    H    in 1.000  60 

6  in.  by    H    in 950  60 

4  in.  by    i$   in 925  45 

6  in.  by    7/16   in 950  60 

3yi  in.  bv    H    in 925  45 

3>4  in.  by    ^i    in 900  30 

5  in.  by    H    in 925  45 

3  in.  by    V,    in 950  60 

3  in.  by    7/16    in 950  45 

after  which  is  given  a  tabulated  statement  showing  the 
transverse  test  of  individual  plates,  giving  the  deflection  and 
breaking  angles. 

In  order  to  make  the  transverse  test,  one  plate  is  taken 
from  each  heat  and  submitted  to  the  test,  using  the  span 
and  deflection  shown  on  table  for  that  particular  thickness 

Specifications  for  Transverse  Test  of  Spring  Le.aves. 

Thickness                         Transverse  Deflection     Breakage  test  min- 

ot                                        span  test  in  imum  angle  of 

Siccl                                to  be  used  lOOths  of  an  in.    breakage,  deg. 

'A    in 18  in.  104  63 

5/16   in 18  in.  83  50 

«   in 18  in.  69  42 

7/16  in 24  in.  114  36 

'A   in 24  in.  93  31 

9/16  in 24  in.  82  28 

H    in 24  in.  74  25 


of  leaf,  and  if  the  leaf  does  not  take  a  permanent  set  of 
more  than  .02  in.,  it  has  an  elastice  limit  of  not  less  than 
120,000  lb.  per  sq.  in.  and  is  then  broken.  If  it  breaks  at 
an  angle  not  less  than  that  shown  on  the  table  for  that  thick- 
ness of  leaf,  it  is  accepted. 

The  ne.\t  operation  is  assembling  and  banding.  We  use 
a  hydraulic  assembling  machine  in  connection  with  the  hy- 
draulic banding  machine,  having  a  pressure  of  1,500  lb.  per 
sq.  in.  After  the  band  is  applied,  the  spring  is  placed  in 
such  a  position  that  a  stream  of  water  cools  off  the  band. 
The  spring  is  then  tested,  and  if  found  all  right  is  dipped 
into  the  paint  vat  and  placed  in  storage.  Our  furnaces  are 
equipped  with  the  Stupokoff  pyrometers,  using  the  platinum, 
platinum-rhodium  couples.  These  pyrometers  are  checked 
once  each  month  against  a  standard  test  pyrometer,  which 
instrument  is  checked  against  a  laboratory  pyrometer. 

DISCUSSION 

Several  members  expressed  the  opinion  that  spring  mak- 
ing was  carelessly  handled  in  many  shops.  The  part  of 
the  work  which  is  most  often  neglected  is  drawing  the  tem- 
per, although  uneven  heating  and  cooling  when  hardening  is 
not  uncommon.  J.  W.  Russell  (Penn.)  stated  that  the  use 
of  strong  bands  on  trailer  springs  had  been  found  advisable. 
The  application  of  rollers  between  the  band  and  the  spring 
seat  also  added  to  the  life  of  springs.  Good  fitting  is  essen- 
tial and  wide  openings  between  the  leaves  were  condemned  as 
detrimental  to  strength. 

AN  UP-TO-DATE  RAILROAD  BLACKSMITH  SHOP 

BY  GEORGE  ERASER 
A.T.  &S.  F. 

The  location  of  the  blacksmith  shop  is  an  essential  feature 
not  only  as  it  influences  the  design  and  arrangement  of  the 
building  and  the  layout  of  the  tools,  hammers,  forges,  etc.. 


but  also  as  affecting  the  output  of  the  shop.  The  nature  of 
the  work  and  the  conditions  surrounding  it  require  the 
building  to  be  in  an  isolated  location  in  order  to  provide 
light  and  air  on  all  sides.  In  repair  work  much  material 
travels  from  the  erecting  and  assemljling  shop  to  the  black- 
smith shop  and  back  again,  especially  in  locomotive  work. 
A  large  proportion  of  the  material  passing  between  the  loco- 
motive and  blacksmith  shop  is  heavy  and  bulky.  For  this 
reason  the  blacksmith  shop  should  be  so  situated  in  relation 
to  the  locomotive  department  as  to  provide  for  movement 
over  the  shortest  and  most  direct  route.  Such  material  is 
u.sually  transported  on  push  cars  and  trucks  so  that  distances 
are  important  in  economizing  time  and  increasing  output. 

From  the  standpoint  of  shop  production,  the  blacksmith 
shop  is  looked  upon  as  a  feeder  for  other  shops  of  prime 
importance.  Sometimes  this  is  overlooked  in  preparing  the 
original  plans,  and  the  average  blacksmith  foreman  is  never 
consulted  with  regard  to  them,  so  when  the  sliop  is  completed 
he  is  invited  into  it,  and  it  is  up  to  him  from  then  on  to  make 
the  best  of  it. 

Tile  blacksmith  shops  at  the  principal  shop  jilants  of  the 
large  railway  systems  turn  out  the  forgings  entering  into  the 
construction  of  new  cars,  and  the  bulk  of  the  car  forgings 
required  in  keeping  up  the  repairs  of  both  freight  and  pas- 
senger car  equipment  on  the  line,  as  well  as  the  forgings  for 
locomotive  repairs.  As  there  is  a  difference  in  the  nature  of 
the  work  for  the  two  departments,  each  should  occupy  a  sec- 
tion common  to  itself,  and  the  machines,  forges  and  equip- 
ment should  be  arranged  accordingly.  Naturally  the  equip- 
ment for  each  department  is  situated  in  that  portion  of  the 
blacksmith  shop  building  nearest  to  the  principal  shop  which 
it  serves.  A  ground  plan  in  the  shape  of  the  letter  L  is  a 
convenient  arrangement  for  the  blacksmith  shop,  accessible 
to  both  the  locomotive  and  car  departments.  The  many  con- 
ditions affecting  the  demands  upon  the  blacksmith  shop  and 
the  differences  in  tlie  dimensions  of  the  shops  on  the  various 
railway  systems  render  it  impractical  to  attempt  to  give  a 
definite  proportion  based  upon  any  given  unit. 

The  introduction  of  cast  steel  in  many  details  for  which 
forgings  were  formerly  used  almost  entirely  has  affected  the 
necessarj'  size  of  the  blacksmith  shop  so  far  as  the  locomotive 
department  is  concerned.  The  increased  scope  of  forging 
machines  assisted  by  the  extended  u.se  of  formers  and  dies 
for  rapidly  duplicating  standard  parts  of  cars  has  increased 
the  possible  output  of  car  forgings  without  enlarging  the  area 
required  by  the  shop  building. 

.\  general  practice  has  been  to  span  the  entire  floor  with- 
out providing  intermediate  supports  for  the  roof  trusses,  and 
in  a  number  of  cases  this  di.stance  equals  100  ft.  The  trusses 
are  usually  supported  by  the  side  walls  which  carry  the 
weight  of  the  roof  structure  and  roof.  At  Topeka  the  steel 
skeleton  is  entirely  independent  and  the  roof  structure  is 
carried  by  built-up  columns  to  which  the  walls  are  secured 
to  provide  stability.  The  roof  trusses  span  a  distance  of 
100  ft.  The  elimination  of  supporting  columns  and  the  long 
span  of  roofed  trusses  without  intermediate  support  allow 
free  scope  in  the  distribution  of  equipment  on  the  floor.  The 
method  of  handling  heavy  work  in  the  blacksmith  shop  by 
means  of  sw-inging  jib  cranes  requires  freedom  of  action 
for  the  crane  arms  and  the  absence  of  obstructions  facilitates 
the  arrangement  of  these  cranes.  The  long  span  of  roof 
trusses,  together  with  the  requirement  of  a  stiff  frame  con- 
struction to  withstand  the  additional  load  imposed  by  sup- 
porting the  upper  ends  of  the  crane  column,  calls  for  heavy 
parts  and  careful  design  of  the  roof  structure.  The  hori- 
zontal loads  imposed  by  the  swinging  shop  cranes  requires 
stiff  lateral  bracing.  While  the  distance  from  the  floor  to 
roof  trusses  at  some  of  the  older  shops  is  about  20  ft.,  the 
height  of  the  more  modern  shop  has  been  increased  to  .!0  ft. 

Almost  without  exception,  the  floor  of  the  blacksmith  shop 
is  of  earth  of  some  kind.     This  is  frequently  covered  with  a 
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coating  ol  cinders  well  tamped,  and  by  all  means  it  should 
be  raised  6  in,  higher  than  the  level  of  the  ground  surround- 
ing the  shops. 

The  ventilation  necessarj-  in  a  blacksmidi  shop  and  the 
amount  of  natural  light  needed  require  a  high  free  space 
not  only  to  allow  the  smoke  and  gas  to  rise  away  from  the 
floors  and  forges,  but  to  permit  the  diffusion  of  light  from 
long  windows.  It  is  a  very  noticeable  fact  that  the  cleanest, 
brightest,  most  airy  blacksmith  shops  are  those  with  high 
walls.  The  roof  of  the  blacksmith  shop  is  u.sually  sur- 
mounted by  a  wide  monitor  extending  nearly  the  entire  length 
of  the  roof.  This  is  provided  for  the  sake  of  ventilation 
rather  than  to  distribute  light.  The  windows  in  the  walls  are 
depended  upon  principally  for  natural  light,  and  it  is  gen- 
erally considered  that  the  window  area  should  equal  at  least 
60  per  cent  of  the  wall  area.  In  order  to  offer  the  least 
oljstruction  to  the  free  circulation  of  air  throughout  the 
shop  in  warm  weather  and  in  warm  climates  the  windows 
should  be  hung  on  pivots  to  provide  a  greater  opening  than 
raising  and  lowering  of  sashes. 

In  addition,  the  shops  should  be  provided  with  rolling 
doors  and  the  lay  of  the  shop  should  lie  east  and  west  with 
an  open  space  clear  from  other  buildings  on  the  soutl> 
side  so  that  all  alike  will  share  the  south  breeze  in  hot 
weather.  An  arrangement  frequently  followed  in  the  con- 
struction of  the  monitor  is  to  alternate  the  windows  along 
the  sides  with  space  having  wooden  slats  built  in  on  an 
angle,  thus  permitting  the  free  circulation  of  air  while  ex- 
cluding rain  and  snow. 

The  removal  of  smoke  and  gases  from  the  forges  is  pro- 
vided for  by  different  methods.  Experience  in  some  shops 
where  great  care  was  used  in  their  design  to  provide  for 
efficient  ventilation  is  said  to  have  proved  that  smoke  hoods 
in  high  shops  are  unnecessary  and  that  the  interior  of  the 
building  is  clear  and  free  from  smoke  and  gas  at  all  times. 

Hand  forges  are  usually  arranged  in  a  row  along  the 
wall  conveniently  placed  according  to  the  class  of  work 
which  they  serve.  The  distance  between  centers  of  forges 
varies  from  16  to  20  ft.  and  5  ft.  from  the  wall.  Forges 
are  arranged  at  a  uniform  height  of  about  24  in.  and  should 
be  of  uniform  shape  and  size. 

Careful  provisions  for  tool  racks  is  a  necessary  detail 
not  to  be  overlooked,  for  the  care  and  maintenance  of  tools 
and  equipment  is  the  duty  of  the  energetic  foreman.  Tool 
racks  are  generally  arranged  along  the  wall  of  the  shop  and. 
in  the  center  of  the  shop.  For  hammer  tools,  etc.,  a  re- 
volving cone  shape  tool  rack  may  be  provided. 

Oil  is  the  most  common  fuel  used  in  blacksmith  shop 
furnaces.  In  latter  years  it  has  rapidly  displaced  coal  and 
coke,  not  only  proving  more  satisfactory  and  economical  as 
fuel,  but  also  improving  the  appearance  of  the  shop  by  re- 
moving the  necessity  of  the  unsightly  coal  and  coke  boxes 
about  the  shop.  It  has  been  demonstrated  by  practice  that 
with  oil  as  fuel  it  is  possible  to  obtain  a  larger  output,  a 
better  grade  of  work  by  the  greater  intensity  of  heat  as  well 
as  more  even  heat,  the  elimination  of  the  necessity  of  at- 
tending the  fires,  the  shortening  of  the  time  required  to  bring 
the  furnace  to  the  desired  working  temperature  and  im- 
provements in  the  conditions  under  which  furnace  men 
work.  It  is  a  noticeable  fact  that  in  a  majority  of  the  new 
shops  particular  attention  has  been  paid  to  the  furnace 
equipment,  the  design  of  the  furnaces  for  the  various  ma- 
chines and  their  location  in  relation  to  the  machine  and 
the  movement  of  the  material. 

The  location  of  large  scrap  furnaces  should  be  on  the 
outside  of  the  shop  with  the  working  side  of  the  furnace 
flush  with  the  inside  of  the  main  wall.  To  avoid  any  pos- 
sible shortage  of  steam,  boilers  should  be  installed  over  all 
large  scrap  and  forging  furnaces.  By  this  plan  no  fuel 
expense  is  chargeable  to  producing  steam  as  the  flame  and 
gas  from  the  furnaces  do  the  work. 


In  arranging  the  fire  and  furnaces,  they  should  be  so 
placed  that  the  men  are  not  too  near  a  furnace  or  fire  when 
working  on  the  metal.  Efficiency  engineers  will  figure  on 
the  number  of  steps  that  can  be  saved  in  handling  from  the 
fire  or  furnace  to  the  hammer,  or  anvil,  overlooking  entirely 
the  comfort  of  the  men  whose  vitality  is  sapped  by  having 
the  tires  too  close  to  the  anvil  or  hammer.  The  arrange- 
ment of  furnaces,  anvils,  hammers  and  machines  shoidd  be 
left  to  the  judgment  of  a  practical  man,  one  who  is  ac- 
quainted with  shop  practice  and  who  is  in  charge  of  smith 
shops. 

No  part  of  the  general  railroad  repair  plant  has  under- 
gone a  greater  change  during  the  past  10  or  15  years  than 
the  blacksmith  shop.  A  few  years  ago  the  majority  of  work 
passing  through  that  shop  was  done  on  open  fires  and  a 
large  quantity  of  the  new  material  was  purchased  from 
manufacturing  concerns;  today,  due  to  the  introduction 
of  forging  machines,  the  majority  of  work  in  the  modem 
shop  is,  or  should  be,  machine  work. 

Modem  machines  without  proper  die  equipment  are  of 
little  value.  The  main  blacksmith  shop  should  be  provided 
with  its  own  tool  room  where  the  die  work  could  be  carried 
along  independent  of  the  locomotive  department,  thus  avoid- 
ing delays.  Little  attention  is  given  by  other  departments 
in  assisting  foremen  blacksmiths  along  these  lines.  The 
following  equipment  is  sufficient  for  the  average  shop:  one 
each,  planer,  shaper,  lathe,  drill  press  and  face  plate.  This 
ef|uipment  is  installed  in  the  blacksmith  shop  tool  room  at 
Topeka,  and  greatly  facilitates  the  work  of  getting  out  dies 
for  the  blacksmith  shop. 

In  connection  with  furnace  equipment  and  open  fires, 
particular  attention  should  be  paid  to  the  layout  of  blast 
piping.  Eflicient  blast  is  a  very  important  consideration  to 
the  blacksmith  shop  as  it  practically  governs  the  heating 
capacity  not  only  of  furnaces  but  of  the  open  fires.  The 
blast  line  should  be  overhead  and  the  safety  valves  should 
be  provided  in  the  up  and  down  line  leading  to  the  forges 
to  take  care  of  any  gas  that  may  possibly  enter  the  blast 
line. 

The  main  blast  line  should  be  reduced  in  area  in  proportion 
to  the  distance  covered  so  as  to  maintain  a  good  pressure 
at  the  end  of  the  line.  When  compressed  air  is  used  in 
addition  to  the  blast  to  atomize  fuel  oil  an  eight  ounce  blast 
is  sufficient.  When  fan  blast  alone  is  used  nothing  short 
of  ten  ounces  will  give  satisfactory  results.  The  e.xhaust 
pipes  on  steam  hammers  should  pass  downward  through  an 
independent  pipe  suitable  to  earn,'  the  e.xhaust  beyond  the 
shop  into  a  catch  basin. 

The  modern  shop  may  have  all  the  facilities  it  is  possible 
to  provide  and  still  not  get  results.  The  foreman  in  charge 
must  have  the  good  will  and  hearty  co-operation  of  each 
and  every  man  under  him  to  reach  the  maximum  of  ef- 
ficiency. 

DISCUSSION 

The  ideas  presented  in  Mr.  Eraser's  paper  were  endorsed 
by  the  members  who  agreed  that  the  arrangement  outlined 
was  practically  ideal.  W.  J.  Mayer  (M.  C.)  questioned 
the  advisability  of  restricting  the  exhaust  from  the  steam 
hammers,  and  asked  whether  any  plants  used  the  exhaust 
for  heating.  Several  plans  for  using  the  steam  were  de- 
scribed. In  some  cases  a  butterfly  valve  is  used  in  the 
exhaust  steam  line  to  limit  the  pressure.  At  tlie  West  Al- 
liany  shop  of  the  New  York  Central  the  exhaust  from  the 
hammers  is  piped  to  the  heating  system  and  no  heat  is 
required  in  any  part  of  the  plant  other  than  that  fumished 
by  the  exhaust  steam.  A  similar  arrangement  is  used  on  the 
St.  Louis-San  Francisco  at  Springfield,  Mo.  The  advan- 
tage of  piping  the  exhaust  down  to  prevent  condensation  in- 
juring the  packing  and  dripping  on  the  dies  was  brought 
out  by  several  who  spoke. 
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RECLAIMING  SCRAP  IN  THE  RAILROAD  SHOP 

BY  WALTER  CONSTANCE 
Si.  L.&S.  F. 

Although  the  subject  of  the  paper  I  am  to  present  in- 
cludes scrap  reclaiming;  b}-  the  use  of  oxy-acetylene  and 
electric  cutting  and  welding  process,  electric  welding  is  not 
in  use  at  our  reclamation  plant,  and  I  will  have  to  leave  the 
discussion  of  electric  welding  in  relation  to  reclamation  to 
others. 

We  use  the  oxy-acetylene  torch  in  stripping  frogs, 
switches,  etc.  We  save  good  filler  blocks,  reinforcement  and 
similar  parts  to  use  again.  We  furnish  over  50  per  cent  of 
all  switch  material  used  on  the  system.  Switch  frogs,  switch 
stands,  sn-itch  rods  and  plates  are  reclaimed  or  repaired. 
Brace  or  slide  plates  arc  made  from  old  Weber  joints  and 
scrap  boiler  steel,  also  transit  clips  for  switch  ]ioints  from 
scrap  steel. 

We  have  also  made  up  quite  a  number  of  oil  tanks 
from  tank  cars  which  have  been  burned.  These  are  cut 
up  b\-  the  torch  and  the  best  of  the  steel  is  sent  to  the  boiler 
shops  for  use.  The  rest  is  cut  up  under  shears  to  make 
switch  material  and  repair  parts  for  steel  frame  cars.  Old 
cisterns  lor  locomotive  tenders  arc  cut  up  and  used  to  make 
loading  platform  running  boards,  and  coal  car  corner  basids. 
Good  parts  of  scrap  steel  cars  are  used  for  the  same  pur- 
pose. Some  of  our  brake  beam  strijiping  is  done  by  the 
oxy-acetylene  torch. 

We  formerly  weliled  ijuite  a  number  of  bolsters  and 
baggage  wagons  and  warehouse  trucks.  O.xy-acetylene  weld- 
ing comes  in  handy  on  these  things,  especially  for  repaning 
steel  warehouse  trucks,  the  frames  of  which  are  broken,  as 
it  does  not  pay  to  repair  them  in  the  blacksmith  shoji  when 
they  have  to  be  stripped,  Ijut  ijy  ox}--acetylene  welding  they 
can  be  made  serviceable  again  at  small  cost  without  stripping 
them. 

We  formerly  welded  quite  a  number  of  bolsters  and  truck 
frames  as  well  as  broken  couplers  at  this  plant,  but  of 
course  we  have  discontinued  doing  so  now.  However,  we 
are  changing  a  large  number  of  good  couplers  with  5  in.  by 
5  in.  shank,  d'/j  in.  butt,  to  5  in.  by  7  in.  shank  and  9'/^  in. 
butL  This  is  done  by  welding  tapered  slabs  of  steel  on 
the  .shanks  and  blocks  u])on  the  Ijutts.  These  then  con- 
fonti  to  M.  C.  B.  dimensions. 

We  also  reclaim  a  numlier  of  derailing  frogs,  which  are 
lor  smaller  rails  than  our  standard  90-11).  by  splitting  them 
and  inserting  a  piece  in  the  side  and  welding  up  with  oxv- 
acetvlene  so  as  to  bring  them  to  the  proper  height  for  the 
larger  rail. 

There  arc  no  rolls  at  our  plant,  but  all  second-hand  Ijolts 
are  used  b\-  cutting  off  and  re-threading,  and  nuts  by  re- 
tapping.  Also  all  flat  iron  and  round  bars  are  saved  for 
U.SC.  Bottom  rods  are  made  with  solid  jaws  from  old  1  '4-in. 
A.  C.  rods,  dump  rods,  and  so  on.  Truss  rods  1  '4  in.  in 
diameter  are  made  into  brake  stuff.  The  short  pieces  left 
over  are  made  into  brake  Ijeam  truss  rods,  Ijolts  and  coupler 
rivets.  Other  sizes  of  rounds  are  used  for  handholds,  bolts, 
etc.  Rusty  }i  in.  and  Ji  in.  steel  is  rolled  into  brake  shoe 
keys  en  an  abandoned  spring  roll.  Rusty  and  pitted  rounds 
i;/g  in.,  iy4  in.  and  lv,s  in.  are  made  into  grade  stakes 
for  the  engineering  department.  .-^11  Pmcd  iron  is  rattled 
and  made  into  frog  bolts  and  sw'trh  clia'n  links.  We  make 
standard  1  ,5/j2-in.  brake  pin:  l.y  u-.^"tting  one-inch  iron 
on  the  forging  machine. 

.\I1  brake  beam  repairing  on  tlie  system  is  done  at  this 
plant.  We  use  an  air  bulldozer  for  straightening.  All  beams 
are  stripped  liy  laborers,  and  are  re-assembled  by  black- 
smith'--  and  helpers. 

All  round  iron  and  bolts  are  straightened  under  air  ham 
mers  at  the  scrap  docks.  The  bolts  are  sheared  to  lent'th 
and  sent  to  the  threader  and  the  iron  is  .sheared  for  headin'- 


in  tlie  blacksmith  shop.  All  serviceable  track  spikes  arc  also 
straightened  at  the  yard  shop. 

Coil  springs  that  are  standard  are  reset.  Scrap  springs 
are  uncoiled  on  a  special  machine  and  made  into  lining  bars, 
jack  bars,  rock  drills  and  drift  pins. 

All  track  tools  on  the  system  are  sent  here  for  repairs. 
Worn  claw  bars  are  made  into  engine  pinch  bars  and  lining 
bars.  Picks  are  welded  if  they  have  one  end  long  enough 
to  sharpen.  Where  both  ends  are  to  be  welded  it  docs  not 
pay  to  repair  ihem.  Short  picks  are  heated  and  cut  off  to 
obtain  steel  for  welding  out  others.  We  also  make  new 
claw  bars,  lining  bars  and  tamping  bars  from  scrap  tire 
steel.  All  blacksmith's  tools  are  made  from  tire  steel  and 
we  also  use  tire  steel  for  the  manufacture  of  bolt  dies  and 
hammer  tools. 

Crooked  angle  bars  for  small  sized  rails  are  straightened 
in  tools  under  the  steam  hammer.  This  tool  spreatls  the 
bars  slightly  and  makes  them  serviceable  for  siding  and 
commercial  tracks. 

All  coupler  yokes  are  stripped  at  this  plant  under  a  power 
shear.  Yokes  are  repaired  when  possible  and  scrap  yokes 
are  used  to  obtain  iron  for  the  forging  furnace. 

Brake  levers  that  are  not  standard  are  re-punched,  cold 
plugged  and  retvirned  to  service.  Old  sill  steps  are  used  to 
make  running  board  brackets,  pipe  clamps,  etc.  All  car 
material,  such  as  brake  rods,  brake  han.gers,  brake  staffs 
and  fulcrums  which  are  repairable  are  sorted  at  the  scrap 
docks  and  re])aircd  in  the  blacksmith  .shop. 

A  very  close  check  is  kept  on  the  costs,  and  if  a  good 
margin  of  profit  is  not  shown  we  do  not  attempt  to  repair 
and  reclaim.  The  welding  and  cutting  apparatus  is  liere 
to  stay  ijecause  we  make  a  specialty  of  repairing  or  reclaim- 
ing, whereas  that  is  only  a  side  line  in  ordinary  shops  and 
naturally  not  so  successful. 

DISCUSSION 

C.  E.  Stone  I  D.,  L.  &  \V.)  told  of  the  good  results  secured 
by  re-rolling  scrap  bars.  G.  Fraser  (A.,  T.  &  S.  P".) 
brought  out  the  advantages  of  reclaiming  as  much  material 
as  possible  at  the  shop  where  it  originates.  He  also  called 
.ittention  to  the  necessity  for  careful  consideration  of  the 
work  done  in  order  to  avoid  reclaiming  where  it  is  more 
expensive  than  the  purchase  of  new  material. 

HEAT-TREATING 

BY  H.  E.  GAMBLE 

Pennsylvania 

Of  late  years  there  has  been  a  marked  advancement  m 
the  art  of  heat-treating  parts  incidental  to  locomotive  and 
car  construction  and  maintenance.  In  makitig  the  forgings, 
the  billets  are  cold  throughout  before  being  heated  to  the 
forging  temperature.  The  finishing  temperature,  the  rate 
of  heat  advancement  and  the  ca[iacit)'  of  the  hammer  used 
are  of  great  importance  in  forging  the  different  jiarts.  After 
forging,  the  (larts  are  first  thoroughl)'  annealed  to  relieve 
the  strains  set  up  in  forging.  They  are  then  heated  and 
quenched  in  oil  or  w'ater.  From  there  they  are  placed 
in  the  drawing  back  furnace,  where  the\'  are  tempered.  The 
steel  used  in  making  these  forgings  is  covered  by  sjiecifica- 
tions  which  call  for  a  carbon  content  of  from  .40  per  cent  to 
.55  per  cent.  The  quenching  and  drawing  back  temperatures 
are  governed  Ijy  the  per  cent  of  carbon  contained  in  the 
.steel.  The  physical  requirements  of  the  heat-treated  forg- 
ings are  detennmed  by  the  specified  diameter  or  thickness 
which  governs  the  size  of  the  prolongation  from  which  the 
test  specimen  is  secured.  It  should  be  taken  at  a  point 
midwav  between  the  center  and  outside  of  the  forging  in 
the  direction  in  which  the  metal  is  most  drawn  out  in  the 
forging  process. 

Each  forging  must  have  the  manufacturer's  mark,  melt 
number  and  year  in  which  made  stamped  on  as  a  means  of 
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following  up  the  treatment  in  case  of  failure  in  sen'ice.  It 
is  most  important  to  give  all  forgings  a  thorough  annealing 
to  relieve  the  strains  set  up  during  the  forging  operations 
to  insure  a  good  treatment.  Furnaces  properly  charged  and 
forgings  heated  thoroughly  will  give  the  best  results.  We 
are  reclaiming  all  main  and  side  rods  that  are  free  from 
fractures,  that  have  been  bent,  twi.sted,  upset  and  stretched 
while  in  service,  thus  doing  our  bit  to  help  the  repairing  of 
locomotives  along  by  saving  steel,  time  and  labor.  These 
rods  are  made  correct  to  a  template  by  the  blacksmith,  al- 
lowing for  the  proper  shrinkage.  They  are  then  taken  to 
our  heat-treating  plant,  giving  them  the  proper  annealing, 
quench  heating,  quenching  and  drawing  back.  They  are 
then  returned  to  the  blacksmith  for  final  inspection  and  are 
then  readv  for  service.  In  reclaiming  rods  for  service,  it 
is  necessary'  to  have  blacksmiths  who  are  interested  and  care- 
ful in  their  heating  and  workmanship.  The  reclamation, 
reforming  and  subsequent  heat-treating  of  many  parts  which 
heretofore  were  scrapped,  is  one  item  that  will  pay  the  entire 
cost  of  heat-treatment  alone,  not  to  mention  the  saving  ef- 
fected along  other  lines. 

POWDERED  COAL  FOR  FURNACE  HEATING  IN 
SMITH  SHOP 

BY  H.  E.  GAMBLE 

In  handling  producer  gas  and  oil  furnaces  for  forging 
lieavy  locomotive  parts,  drop  forging,  heat-treating  and  bolt 
making,  the  question  arises  whether  a  change  to  powdered 
coal  would  be  warranted  on  account  of  the  low  cost  in 
operating.  In  connection  with  experiments  on  mi.xing  crude 
oil  with  powdered  coal,  this  might  help  to  use  up  heavy 
grades  of  fuel  oil  coming  into  the  markets  for  heating  pur- 
poses. Coal  in  a  finely  divided  or  powdered  state  repre- 
sents the  most  advanced  method  for  producing  perfect  com- 
bustion, making  it  possible  to  more  nearly  obtain  the  full 
heat  value  of  the  fuel  than  by  any  other  known  means.  The 
generally  recognized  waste,  unstaple  or  otherwise  low-value 
coal  mine  products  are  suitable  for  converting  into  the  pow- 
dered form.  To  give  the  best  results  as  regards  complete 
combustion  and  the  least  trouble  as  regards  ash  and  slag,  it 
is  very  necessary  to  have  powdered  fuel  dry  and  keep  ap- 
pro-ximately  48  hours'  supply  on  hand  to  prevent  the  possi- 
bility of  the  coal  absorbing  too  much  moisture.  The  state- 
ment has  been  made  that  it  is  not  necessary  to  build  new 
furnaces,  as  by  a  slight  change  present  erjuipment  can  l)e 
made  to  handle  powdered  coal.  Coal  rich  in  volatile  matter 
is  preferred,  slack  or  screenings  in  preference  to  run  of  mine. 
To  successfully  burn  powdered  coal,  it  should  be  uniformly 
fine.  The  maintenance  of  a  correct  ratio  of  air  to  coal  is 
absolutely  necessary,  as  on  this  depends  the  ability  to  hold 
an  unwavering  and  uniform  temperature  in  the  furnace, 
which  ranges  up  to  2,200  deg.  F. 

We  have  unquestionably  passed  through  one  of  the  great- 
est fuel  conservation  periods  known,  and  the  members  of 
this  association  should  do  all  in  their  power  to  secure  the 
Ijest  equipment  and  use  their  good  judgment  in  conser^-ing 
all  fuel  possible  in  running  the  blacksmith  shops. 

OTHER  BUSINESS 

The  report  of  the  secretary-treasurer  showed  a  total  mem- 
bership of  375  and  a  balance  of  $741  in  the  treasury.  A 
committee  was  appointed  to  confer  with  the  officers  of  the 
American  Railroad  Association  regarding  amalgamation 
with  Section  III,  Mechanical. 

The  following  officers  were  elected:  President,  J.  Car- 
ruthers  (D.,  M.  &  N.);  fir.st  vice-president,  W.  J.  Mayer 
(M.  C);  second  vice-president,  Joseph  Grine  (N.  Y.  C); 
secretary-treasurer,  A.  L.  Woodworth  (B.  &  O.).  In  the 
balloting  for  the  location  of  the  next  convention  Birming- 
ham, Ala.,  received  the  largest  number  of  votes. 


A  TIRE  CLAMP  FOR  BORING  MILLS 

BY  H.  L.  LINGO 

A  clamp  for  a  boring  mill,  so  designed  as  to  permit  the 
boring  and  turning  of  a  tire  at  one  setting,  is  shown  in  the 
drawing.  A  complete  set  consists  of  four  of  these  clamps; 
all  of  tlie  parts  shown  and  the  necessary  keys  and  set  screws 
are  made  of  steel.  To  set  up  a  tire  on  the  mill  ready  for 
boring,  the  Ijlocks  C  are  secured  to  the  table  at  the  proper 
points  for  the  diameter  of  the  tire  to  be  bored.  The  tire  is 
placed  on  the  blocks  and  the  clamps  B  inserted  through  the 
block,  on  the  outside  of  the  tire,  and  then  keyed  in  position 
through  the  slot  shown  in  the  drawing.  A  1^-in.  set  screw 
in  the  square  portion  of  each  of  tlie  clamps  B  provides  a 
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Details  of  the    Block   and   Clamps 

means  of  securing  the  tire  firmly  and  accurately  in  place. 
When  the  boring  is  finished  the  clamps  .4  are  placed  ovet 
the  blocks  C  so  that  the  lyi-in.  holes  in  the  clamp  coincide 
with  cross-wise  holes  in  the  block,  and  a  pin  or  key  is 
inserted.  The  upper  portion  of  the  clamps  .1  are  directh 
over  the  tire  and  the  l',4-iii-  set  screws  are  tightened  againsi 
the  tire,  holding  it  finnly  to  the  block.  The  clamps  B  are 
then  removed  and  the  tire  being  secured  by  the  clamps  A , 
may  be  turned  without  resetting. 

This  method  is  very  useful  in  a  shop  turning  out  extra 
tires  of  varying  diameters  and  tread  thicknesses  for  replace- 
ment of  worn  tires  at  other  points  on  the  road,  and  can 
also  be  used  with  equally  good  results  in  turning  new  tires. 


The  Lumber  Freight  Bill. — The  annual  freight  bill 
of  the  lumber  industry  is  estimated  at  aliout  $215,000,000. 
Lumber  and  forest  products  furnish  aljout  11  per  cent  of  the 
total  tonnage  of  the  American  railroads  or  about  215,000.000 
tons  }-earl_\-,  according  to  Interstate  Commerce  Commission 
.statistics.  This  is  greater  than  the  movement  of  all  agricul- 
tural products  and  is  exceeded  only  by  the  tonnage  of  genera] 
manufacturers  and  mine  products. 


British  Army  Locomotive  Repairs 

Siory  of    the   Military  Shops  Near  Rouen,  France, 
llquippL-d    and    Operated  by  the    Royal    Engineers 

BY   H.  L.  COLE 
Lieutentint  Colonel,  R.  E. 


THE  <liop5   shown  herewith   in   various  stages  of  their 
construction  and  equipment  were  used  by  the  British 
Transportation   Service   for  locomotive  repairs  during 
the  last  two  years  of  the  war. 

The  project  is  located  near  Rouen  and  was  commenced 
by  the  French  State  Railway  in  1912,  but  only  partially  erect- 
ed when,  in  1914,  war  broke  out  and  interrupted  the  work. 


Near  the  main  shops,  but  outside  the  main  shop  yard,  the 
Royal  Engineers  built  and  ecjuipped  a  pattern  shop  and  brass 
and  iron  foundries,  which  turned  out  castings  as  large  as 
locomotive  cylinders  on  occasions,  but  normally  supplied  all 
common  renewals  requisite  for  locomotive  casualties  and  fair 
repairs. 

The  corrugated  cupola  shown  in  one  of  the  photographs 


British    Expeditionary    Force    Base    Locomotive    I 

the    Outside 


cpair     Slnops     Near    Rouen,    France,   As   They    Appe-ii 
Bay    on    the    Left    Was    Started    in    February,    U17 


tlie    Erection   of 


By  arrangement  with  the  French,  the  British  Royal  Kngineers, 
Transportation  Branch,  took  over  the  uncompleted  shops  in 
February,  1917,  finished  and  equipped  them,  and  continued 
to  use  them  for  the  repair  of  the  British,  American,  Canadian 
and  Belgian  standard  gage  locomotives  in  use  by  the  British 
Expeditionary  Force,  until  after  the  armistice  was  signed. 
Within  half  a  mile  of  the  shops  the  sappers  buiU  their 


was  improvised  out  of  a  collapsed  Fox  corrugated  furnace, 
Ijought  as  scrap-iron  from  a  French  junk-shop  and  rushed 
up  to  increase  much  needed  output  at  a  time  of  stress.  An- 
other was  added  later.  Each  gave  approximately  two  (Brit- 
ish) tons  an  hour,  with  a  coke  consumption  between  4  and  5 
cwts.  per  ton  of  fettled  castings. 

To  appreciate  the  actual  output  of  erected  and  repaired 


Erecting    Shop,    Partiy    Completed,    in    August,    1917,    With    Canadian   Bufit    Locomotives    in    Course    of    Erection;    Cranes    of    Eight    Tons 
Capacity   are   Shown    on   the   Lower    Runway,    Heavy   Cranes    Not    Being     installed     On     the     Upper     Runway     till     February,     1918 


Standing  camp,  the  living  huts  being  16-ft.  by  66-ft.  demount- 
able structures,  to  a  standard  and  very  economical  design. 
A  large  proportion  of  the  camp  was  built  of  packing-case 
timber,  stripped  off  imported  locomotive  parts  and  run 
through  an  improvised  saw  mill  on  the  site. 


locomotives,  it  should  perhaps  be  mentioned  that  the  scheme 
was  only  mooted  in  December,  1916.  On  December  18  the 
first  officer  was  appointed,  on  the  19th  the  site  was  inspected; 
on  Christmas  Day,  the  machine  tool  and  equipment  estimates 
were  put  up  for  approval  and  detailed  lay-out  plans  were  in 
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hand.  However,  it  was  not  till  February,  1917,  that  the  first 
small  draft  could  commence  work  on  the  site,  and  the  ma- 
chinery and  equipment  arrived  but  slowly. 

Both  camp  and  works  were  built  and  fitted  up  b_\'  the  men 
who  had  to  use  them.  These  were  skilled  men  of  all  the 
necessary  locomotive  workshop  trades.  Half  of  the  officers 
and  men  had  fought  in  the  front  line,  over  a  hundred  had 
been  through  the  Mons  retreat  or  later  operations  entitling 
them  to  the  1914  Star  and  very  many  carried  wound  stripes. 


The  jjower  plant,  ordered  in  March,  1917,  was  placed  in 
oi)eration  on  October  4,  1917;  but  prior  to  that  several  ma- 
chines were  got  going  with  temporary  drives  from  small  in- 
ternal combustion  engines.  Over  ,50  (British)  tons  of  iron 
castings  were  produced  in  a  small  emergency  foundry  before 
the  power-house  was  working.  The  fan  was  driven  at  one 
time  by  a  jacked-up  Ford  car,  but  mostly  by  a  venerable  port- 
able steam  engine,  salvaged  from  a  scrap-heap. 

By  the  end  of  1917,  however,  the  establishment  was  up  to 
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Machine    Shop    During     Installation    of    Machine    Tools,    September,    1917 


There  were  officers  and  men  from  India,  China,  South  Africa, 
South  America  and  Australia;  and  numbers  of  others  who 
had  never  been  outside  the  Old  Country  before  the  war. 
There  was  nothing  of  trades  union  restriction  about  these 
men.  Machinists,  blacksmiths,  boilermakers,  pattern-makers 
or  moulders,  dug  and  mixed  concrete  for  foundations,  built 


strength  and  the  shops  almost  in  full  swing.  There  had  been 
lo5  locomotives  erected  and  a  start  had  been  made  with  heavy 
— some  very  heavy — repairs. 

Up  to  the  end  of  December,  1918,  2J2  new  locomotives 
were  erected  and  370  engines  were  repaired,  2,073  pairs  of 
wheels  were  turned  up  and  275  wheels  re-tired,  737  tons  of 


The     Foundry    as     it     Appeared 


December.    1917:    Note   the    Cupola    Built    Out   of   a    Corrugated    Furnace 


huts,  erected  shops,  rigged  derricks  or  did  the  next  job  that 
had  to  be  done,  whatever  it  might  be. 

The  erection  of  engines  imported  from  Canada  and  the 
United  States  was  commenced  almost  as  soon  as  the  machine 
tool  et|uipment  began  to  arrive  and  months  before  the  cranes 
were  u|i,  and  proceeded  simultaneously  with  the  building  and 
internal  preparation  of  the  shops.  The  first  two  engines  were 
turned  out  together  early  in  July,  1917. 


forgings  were  turned  out,  2,186  tons  of  iron  castings  and  168 
tons  of  brass.  The  average  output  for  1918  is  shown  in  the 
table. 

Throughout  the  operation  of  the  shops  the  work  was  grave- 
ly handicapped  by  the  extraordinar)'  variety  of  engines  to  be 
dealt  with,  the  exceptionally  bad  condition  of  many  that  had 
worked  for  years  without  a  good  repair,  the  paucity  of  work- 
ing draw'ings  and  the  impossibility  of  either  obtaining  or 
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maintaining  good  stocks  of  spares,  or  of  getting  them  rapidly 
from  England  or  .\merica.  Not  the  least  of  the  handicaps 
were  tlie  natural  corollaries  to  war  conditions;  an  abnormally 
high  proportion  of  serious  defects  due  to  rough  track,  rough 
handling  and  rough  working  conditions.  For  e.xample,  of  the 
first  JOO  engines  repaired.  15  had  burnt  fireboxes.  One  engine, 
a  si.x-couplcd  inside  cylinder  type,  arrived  with  her  boiler-bar- 
rel pierced  clean  tlirough  and  her  motions  wrecked  by  an 
aerial  bomb.  Cracked  cylinders,  bent  and  cracked  frames, 
and  chewed-up  front  or  trailing  ends  due  to  collisions  or  other 
roadside  adventures  flowed  in  erratically,  at  times,  especially 
during  the  great  German  effort  in  March-.^pril,  1918,  in  ab- 
normall)'  high  proportions. 


during  1918  was  30  days  per  engine,  including  trial.     The 
average  man-hours  expended  per  engine,  excluding  spares 

.\VERACE  Output  of  British  Army  Locomotive  Repair  Shops  Near  Rouex 
IN  1918 

Number 
per  week 

Engines    repaired    7 

Vv  heels  turned  up,  pairs 38.4 

Wlicei:,    re-lired 5.4 

I'orgillgs,  tons  12.8 

Iron   castings,    tons 37.9 

Brass    castings,    tons 2.8 

drawn  from  stock,  amounted  to  3,418  for  engine  and  boiler 
(including  655  for  boilermakers)  and  643  for  the  tender;  to- 
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BODTIIC  SCHEDOLS 
CLASS 


EBPAIH   CLASSIFICATION 


OPSRAI'IOII  (BRSCTISG  SHOP) 

Date 

Aotl 

BX  FITTIHG  SHOP  TO  EREOTIHG  SHOP 

Date 

lotl 

routed  date                                    routed  date 

Bnglno  Id  shop,  stripping  begun 

Valves,  spindles  and  fittings 

Off  wheels,  wheels  to  wheel  shop 

Sanding  gear  details 

111  parts  delivered  to  Bosh. 

Sfflokebox  steam  and  blast  pipes 

Boies  back  to  engine  for  gages 

Coupling  rods 

yinal  Inepeetion  and  orders 

Frame  details  (buffers,  couplings, ets. ) 

Boiler  out 

Connecting  rods 

Cylinders  off,  S 

Cab  details 

Stripping  completed 

OPERATIOB  (EREOTIHG  SHOP) 

EX  STORES  AED  BLACK  SHOPS 

Bew  cylinders  bolted  to  frame 
Boiler  In  (ex  stock) 

Cylinders  (from  stock)  to  E.S. 

Hornblooks,  clips,  wedges 

Lines  up 

Slidebars 

Slidebars  up 

Axleboies  and  details 

Hornblocks  faced 

CrossheadB,  slippers  &   gudgeon  pins 

Crossheads  and  slippers  fitted 

Pistons,  rods  and  details 

Pistons  in 

Motion  and  reverse  gear  details 

Ajcleboxes  fitted  to  frames 

Brake  cylinders  and  details 

Reversing  gear  up 

Boiler  mountings 

Motion  hung 

Vacuum,  steam  or  air  brake  details 

Brake  cylinders  up 

Valves,  spindles  and  fittings 

Buffer  beam  on 

Connecting  rod  details 

Boiler  clothing  fitted 

Spring  gear 

Axleboies  fitted  to  wheels 

Piston  and  valve  glands  and  packing 

Springs  and  gear  up 

Brake  gear 

Engine  wheeled 

Sanding  gear 

Motion  up 

Frame  details  (buffer,  couplings. etc. ) 

Brake  gear  up 

Smokebox  steam  and  blast  pipes 

Coupling  rods  up 

Coupling  j-od  details 

Boiler  mountings 

Cab  details 

Steam,  vacuum  or  air  brake  ftgs.  up 
Valves  fitted 
Off  pit 

BX  FITTIKG  SHOP  TO  SR3CTING  SHOP 

Connecting  rods  up 
Sandboiee  and  gear  up 

Hornblooks,  clips  and  wedges 

Slidebars 

Valves  set 

Ixlebo.xes  and  fittings 

Tender  finished 

Crossheads,  slippers  4  gudgeon  pins 

Smokebox  finished 

Pistons,  rods  and  details 

Pipes  finished 

Wheels 

Cab  platforms  and  frame  ftgs. finished 

Motion  and  reverse  gear 

Tender  coupled 

Brake  cylinders  and  details 

Steam  and  brake  test 

Boiler  mountings 

Trial  trip                                ' 

Air,  vacuum  or  steam  brake  fittings 

Springs  and  gear 

Brake  gear 

Piston  and  valve^  glands  and  packing 

Type  of   Locomotive   Repair  Schedule   Used    in    British    Military  Shops  Near     Rouen,    France,    for    Heavy     Repairs,     Including     Renewal    of 

Cylinders   and    Boiler   for    Outside    Cylinder    Type    Locomotive 


The  spirit  and  discipline  of  the  men  were  well  shown  when, 
instead  of  being  told  that  the  strain  could  be  eased  off  after 
the  armistice,  they  were  called  upon  to  slam  into  their  work 
again  for  all  they  were  worth,  in  order  to  cope  with  the  in- 
creased strain  necessarily  thrown  on  the  transportation  ser- 
vices due  to  the  general  advance  of  the  Allied  armies.  Their 
average  out-turn  of  repaired  engines  per  week  from  tlie  date 
of  the  signing  of  the  armistice  till  December  31,  1918,  was 
8.8. 

The  average  time  the  engines  were  detained  in  the  shops 


tal,  4,061  man-hours  per  engine  complete  for  the  road.  The 
figures  cover  direct  charges  only  and  do  not  include  time 
recjuired  for  patterns  and  castings. 

A  planning  department  was  maintained  and  the  work  was 
scheduled  and  routed  through  the  shops.  Several  forms  were 
used  for  routing,  to  suit  the  different  types  of  locomotives 
handled  and  the  different  classes  of  repairs.  A  typical  form, 
for  heavy  repairs  to  a  locomotive  with  outside  cylinders  and 
valve  chests,  including  renewal  of  boiler  and  cylinders,  is 
shown  in  one  of  the  cuts. 


Reasons  for  Excessive  Labor  Turnover 

Experiences  of  a   Former    Railroad    Mechanic  on 
Going   Back    Into   That   Work   in    a  Western   City 

BY    " NEWT" 


IT  is  ;i  well  established  fact  that  there  are  two  great  wastes  in 
industry  today;  one  the  lack  of  efficiency  in  management 
and  the  other  the  labor  turnover. 
After  being  away  from  railroad  shop  work  for  almost  eight 
years,  circumstances  recently  compelled  me  to  seek  work  in 
this  field.  Being  in  a  certain  western  city  where  my  acquaint- 
ances were  few,  it  was  necessary  for  me  to  apply  for  work  as 
machini.st  in  a  railroad  shop.  In  view  of  the  wonderful 
strides  made  along  efficiency  lines  in  many  other  classes  of 
work,  I  naturally  expected  to  find  many  new  and  better 
methods,  especially  for  running  repair  work  on  locomotives. 
If  the  roundhouse  I  worked  in  is  typical  of  the  methods  more 
generally  used,  then  there  has  been  little  change  for  the  bet- 
ter and  certainly  there  is  room  for  great  improvement. 

THE  QUESTION  OF  PHYSICAL  EXAMINATIONS 

The  first  thing  that  struck  me  was  the  objection  on 
the  part  of  the  employees  to  the  physical  e.vamination,  and 
vet  I  could  see  that  this  is  a 
small  but  rather  important 
matter  as  concerns  labor 
turnover.  Very  few  men  give 
good  excuses  for  objecting  to 
it,  except  that  it  interferes  to 
a  certain  extent  with  their 
personal  liberty.  One  criti- 
cism is  that  the  company  re- 
quires it  and  yet  compels  the 
men  to  pay  for  it.  The  gen- 
eral opinion  advanced  by  the 
employees  is  that  if  the  cor- 
poration wants  this  examina- 
tion it  should  pay  for  it,  as 
it  is  really  no  concern  of  the 
employee.  Another  and  vital 
criticism  is  that  after  taking 
the  examination,  no  precau- 
tions are  taken  by  the  cor- 
poration to  protect  the  men  in 
a  sanitar)-  way.  My  own  ex- 
periences will  bear  this  out,  as 
far   as   this   particular   shop 

is  concerned,  and  to  my  knowledge  many  others  are  just  as 
bad.  It  is  a  fact  that  few  men  are  turned  down  for  shop 
work  on  their  physical  examination. 

SANITARY  CONDITIONS  DISGUSTING 

After  taking  a  somewhat  severe  examination  I  naturally 
expected  that  sanitary  conditions  would  be  about  right  in  the 
shop.  What  was  my  surprise  after  the  first  day's  work  was 
completed,  to  be  compelled  to  wash  in  a  hog  trough — a  real 
community  trough — which  is  filled  with  water  and  steam 
heat  applied;  then  as  many  as  50  men  wash  in  the  same 
water,  .\fter  three  days  ni)-  face  broke  out  in  sores  and  kept 
getting  worse  each  day  until  I  finally  came  to  my  senses  and 
found  a  boiler  wash  lead  pipe,  where  I  could  wash  in  cold 
water  with  the  added  pleasure  of  having  my  feet  get  a  bath. 
Should  not  the  doctor  in  addition  to  making  the  physical  ex- 
amination go  far  enough  to  see  that  sanitary  conditions  are 
good?  Evidently  he  does  nothing  of  the  kind  and  his  work 
ends  just  where  it  really  should  begin.    The  general  opinion 


Is  "Newt"  Right? 


"Newt,"  in  his  discussion  of  the  labor  turnover 
problem,  scores  the  railroad  in  question  for  miser- 
ably inefficient   methods  and   practices. 

Is  this  case  an  isolated  or  unusual  one?  It  reads 
almost  like  a  chapter  from  the  Dark  Ages.  Cer- 
tainly the  conditions  are  below  the  standards  which 
exist  on  most  roads. 

Cities  have  been  greatly  beautified  and  improved 
by  the  publication  of  photographs  showing  examples 
of  filth  and  untidiness.  We  shall  welcome  "pen 
pictures"  from  our  readers  of  inefficient  and  unsani- 
tary conditions  which  come  under  their  observation 
on  railroads  with  which  they  are  familiar. 

What  is  the  underlying  cause  of  the  condition  de- 
scribed by  "Newt?"  In  the  final  analysis  who  is 
really  responsible  for  it? 


around  that  "trough"  was,  "what  a   farce  the  physical  ex- 
amination was  when  such  a  condition  was  allowed  to  exist." 

I  learned  that  the  matter  had  been  up  to  the  local  man- 
ager several  times  and  many  promises  had  been  made,  but  the 
abuse  still  remained.  Is  it  any  wonder  men  comljine  to  take 
such  matters  up  with  the  management?  Good  men  will  not 
stay  long  in  such  a  place.  At  a  small  cost  the  corporation 
could  install  a  sanitary  washing  system  which  would  do  away 
with  this  cause  of  dissatisfaction  and  the  resulting  improve- 
ment in  the  labor  turnover  would  soon  pay  for  the  investment. 
The  engineers  and  firemen  at  this  particular  point  were  pro- 
vided with  good  washing  facilities  within  plain  sight  of  the 
"hog  trough,"  but  the  shop  men  were  denied  its  use.  This  was 
rank  discrimination  and  the  other  workmen  did  not  fail  to 
express  themselves  concerning  it.  I  am  sure  a  great  many  ob- 
jections to  the  physical  examination  would  be  removed  if  some 
thought  were  given  to  the  question  of  sanitation. 

Tlicre  were  20,000  deaths  in  this  community  from  influ- 
enza; while  this  wash  trough 
was  not  the  cause  of  all  this 
trouble,  who  can  deny  that  it 
must  have  been  a  wonderful 
agency  in  helping  spread  the 
disease?  Who  would  have 
gained  most  if  sanitary  wa.sh- 
ing  places  had  been  provided 
for  the  shopmen  ? 


TOOLS 


FOR 


ARE      REQUIRED 
GOOD    WORK 

Another  very  strong  factor 
in  the  labor  turnover  is  the 
reception  a  new  man  usually 
gets.  After  reporting  for 
work  the  first  morning  I  was 
turned  over  to  an  old  man, 
who  was  supposed  to  equip 
me  with  the  necessary  tools  to 
work  with.  It  was  soon  ap- 
parent that  his  only  interest 
was  to  give  out  just  such  tools 
as  he  had  on  hand;  he  could 
give  no  idea  as  to  when  the  remaining  tools,  if  there  were 
to  be  any,  would  be  forthcoming.  The  tools  I  was  furnished 
with  were  a  monkey  wrench,  two  chisels  and  a  hammer;  ex- 
cept for  files,  this  was  my  entire  equipment  during  the  whole 
time  I  remained. 

X.'  attempt  was  made  on  the  part  of  the  foreman  to  ac- 
(luaint  a  new  man  as  to  how  the  tools  or  supplies  could  be 
reached.  He  had  no  time  to  attend  to  such  details.  As  no 
specialty  men  were  allowed  in  the  shop,  mechanics  had  to  do 
all  sorts  of  work.  A  man  had  to  hunt  a  new  set  of  tcxils  for 
each  new  kind  of  work,  and  he  might  have  a  dozen  different 
kinds  of  work  in  the  day's  run.  There  were  two  tool  rooms  or 
two  places  where  tools  were  kept ;  just  wh)-  I  could  not  under- 
stand and  the  result  was  that  a  new  man  often  found  him- 
self at  the  wrong  tool  room  and  was  compelled  to  retrace  his 
steps  to  the  other.  The  result  was  that  a  new  man  was  of 
very  little  u.st  for  the  first  two  or  three  weeks  because  of  this 
fact. 

One  of  the  tool  rooms  was  presided  over  by  the  old  man 
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who  provided  tlie  new  man  with  his  tools,  as  mentioned 
above;  I  have  seen  three  and  four  men  stand  for  AO  minutes 
waiting  for  his  return  from  some  (very  important  in  his 
imagination)  errand.  The  only  reason  I  could  see  for  the  two 
tool  rooms  was  to  provide  this  old  employee  with  work.  It 
seems  to  me  he  could  have  been  placed  where  he  would  have 
done  less  hami  or  else  have  been  pensioned  as  was  suggested 
by  many  who  had  to  contend  with  this  vexation. 

M.-\TERI.\L    MIGHTY    SCARCE 

Another  thing  that  has  a  very  direct  bearing  on  labor  turn- 
over, and  one  that  is  not  given  a  great  deal  of  thought  in  many 
places,  is  the  method  of  material  deliveries  to  the  men  who 
iiave  the  real  work  to  do.  To  make  this  more  clear  I  will 
outline  some  of  my  experiences.  The  first  thing  that  was 
necessary-  when  wanting  materials  from  the  storehouse  was 
to  go  to  the  office  and  get  an  order.  This  was  placed  in  a 
box,  where  it  was  picked  up  by  the  stores  department  and  the 
materials  were  then  delivered  to  a  box  located  in  the  round- 
house. I  was  given  a  couple  of  front  end  main  rod  brasses 
to  reduce;  before  starting  the  work  I  ordered  a  half-round 
file  with  which  to  do  the  work,  thinking  it  would  surely  be 
delivered  by  the  time  it  should  be  needed.  When  ready  for 
the  file,  I  went  to  the  delivery  box  and  it  was  not  there,  this 
being  al)Out  one  and  one-half  hours  after  starting  the  work. 
After  going  to  two  or  three  machinists  in  an  endeavor  to  bor- 
row one,  i  finallx-  managed  to  find  an  old  worn  out  file  and 
to  get  the  work  done  in  time  to  prevent  any  delay  in  the  move- 
ment of  the  engine  to  the  train.  The  new  half  round  file  was 
delivered  24  hours  later.  Good  fortune  played  into  my  hands 
in  this  respect,  for  I  happened  to  be  .going  by  the  delivery  box 
at  the  time  the  file  was  delivered;  otherwise  it  would  have 
found  its  way  into  some  other  man's  equipment.  Why  was 
the  stores  department  so  long  in  making  this  delivery,  or  if 
it  was  short  on  this  item  why  was  there  no  advice  as  to  non- 
delivery, in  view  of  the  fact  that  the  order  had  l)een  O.K.'d  by 
the  proper  party? 

Some  may  say  this  was  an  isolated  case,  but  to  show  what 
a  farce  this  delivery  actually  was  I  will  recite  some  other  ex- 
periences. A  few  hours  later  it  was  necessary  for  me  to  order 
some  small  bolts  for  a  drop  pit  engine  and  being  in  no  hurry  I 
thought  I  would  see  how  long  it  would  take  to  get  the  ma- 
teria?. After  placing  the  order  in  the  usual  manner  I  waited 
until  the  next  morning  before  going  to  delivery  box.  Not 
finding  the  bolts  I  had  another  order  placed  and  again  waited. 
After  going  to  the  box  the  third  morning  I  went  to  the  clerk 
and  ex'plained  the  circumstances  and  after  phoning  the  stores 
department  the  third  order  was  placed  and  then  came  the 
delivery.  Before  I  had  time  to  reach  the  box  more  than  half 
the  bolts  had  been  taken.  You  can  readily  see  how  much 
time  was  wasted  on  such  a  small  matter.  Upon  asking  some 
of  the  older  men  what  they  did  when  they  wanted  materials 
in  a  hurry  I  was  told  there  were  some  scrap  cars  about  1000 
feet  from  the  house  and  that  they  usually  went  there  and  after 
searching  managed  to  find  something  for  a  makeshift. 

My  contention  is  that  the  materials  should  be  delivered 
promptly  or  the  mechanical  department  notified  at  once  so 
that  provision  may  be  made  for  some  method  of  getting  the 
material  without  a  high  priced  mechanic  spending  his  time 
liunting  in  the  scrap  pile.  There  seemed  to  be  no  co-oper- 
ation between  tlie  mechanical  and  stores  department  as  far  as 
efficient  delivery  of  materials  was  concerned. 

INADEQUATE   SUPERVISION 

Another  feature  that  has  a  very  direct  bearing  on  the  labor 
turnover  is  the  manner  in  which  the  work  was  supervised. 
The  organization  at  this  particular  place  consisted  of  one  as- 
sistant master  mechanic,  general  roundhouse  foreman,  round- 
house foreman  and  assistant  roundhouse  foreman.  The  as- 
sistant roundhouse  foreman,  as  far  as  I  could  see,  did  most 


of  tlie  work,  his  duties  consisting  of  taking  all  the  work  off  the 
engineers'  reports,  distributing  this  work,  as  well  as  all  the  in- 
side and  outside  inspectors  gave  him,  handling  the  engines 
on  the  drop  pit,  and  handling  the  machine  shop  where  the 
roundhouse  work  was  mostly  done;  this  shop  was  one  hun- 
dred feet  from  the  house  and  on  the  opposite  side  from  the 
office.  He  also  kept  48  machinists  busy.  The  general  round- 
house foreman  made  a  trip  or  two  a  day  through  the  house 
and  the  roundliouse  foreman  spent  most  of  his  time  at  the 
turntable;  indeed  I  have  often  seen  him  taking  a  turn  at  run- 
ning the  table. 

Much  has  been  written  about  keeping  the  number  of  men 
handled  by  any  one  man  down  to  30.  but  here  was  a  man 
handling  at  least  75  men  in  addition  to  all  the  other  duties 
mentioned.  If  that  man  had  been  burdened  with  less  duties 
lie  could  have  given  more  time  to  seeing  that  the  men  were 
properly  supplied  with  tools  and  have  given  more  direct 
supervision  to  their  work. 

KEEPING  DOWN  THE  LABOR  TURNOVER 

I  would  suggest  some  of  the  following  things  to  help  keep 
down  the  labor  turnover: 

Matters  Causing  Dissatisfaction. — Intelligent  consider- 
ation should  be  given  to  the  complaints  from  individuals 
rather  than  to  let  them  reach  a  stage  where  some  labor  organi- 
zation can  make  them  a  grievance.  After  the  medical  ex- 
amination is  given  see  that  proper  sanitary  measures  are 
taken  to  safeguard  the  employees,  especially  in  providing 
suitable  places  for  washing  and  for  the  men  to  hang  their 
clothes.  It  was  three  weeks  after  I  went  to  work  before  I 
was  provided  with  a  place  to  hang  my  clothes.  When  I  spoke 
to  the  general  foreman  about  it  I  was  informed  that  there 
would  be  more  cupboards  next  day,  but  they  had  not  arrived 
when  I  left  the  service.  This  is  a  matter  entirely  up  to  the 
local  manager  and  proper  thought  and  consideration  on  his 
part  would  easily  have  removed  this  cause  for  dissatisfaction. 

Lack  of  Proper  and  Sufjicient  Tools. — Every  man  should 
be  equipped  witli  a  full  complement  of  small  tools  to  keep 
the  trips  to  the  tool  room  down  to  the  minimum.  Proper 
checking  of  the  tools  a  man  has  when  he  begins  and  leaves 
the  service  would  go  a  long  ways  in  keeping  down  the  loss  of 
them  and  more  than  pay  for  the  money  invested.  Many  rail- 
roads think  that  giving  a  man  small  tools  that  should  be  car- 
ried (in  their  estimation)  in  the  tool  room  is  a  distinct  loss, 
but  after  being  around  a  shipyard  and  seeing  the  methods 
used  there  in  this  respect,  I  am  sure  much  time  would  be 
saved,  and  money  too,  if  all  mechanics  were  properly  equipped 
with  small  tools.  In  the  shipyards  it  takes  aljout  one  and 
one-half  hours  to  get  a  clearance  and  most  of  this  time  is  spent 
in  "squaring  up"  with  the  tool  room.  If  the  railroad  shop 
.s])L-nt  half  this  time  checking  a  man  in  and  out  what  a  saving 
it  would  be. 

Proper  Supervision. — This  question  is  rather  a  hard  one  to 
solve,  but  its  relation  to  the  labor  turnover  is  very  intimate. 
The  man  who  is  kept  reasonably  busy  by  a  foreman  who 
knows  how  to  get  the  work  out  of  his  men  is  a  much  better 
contented  and  a  more  reasonable  man.  IndiS'erent  care  in 
this  respect  forces  good  men  to  move.  Wages  have  reached 
such  a  high  level  that  a  reasonable  amount  of  attention  to  the 
above  details  will  go  a  long  way  in  stopping  the  turnover, 
which  is  a  big  factor  in  helping  to  make  railroad  shop  costs 
soar  skvward. 


Car  Shortage  Likely  in  Fall. — A  statement  has  been 
authorized  by  the  Soutliern  regional  director's  office  to  the 
effect  that  only  the  most  careful  handling  of  cars  by  the 
railroads  with  consistent  and  wholehearted  co-operation  from 
the  shipping  public  can  prevent  another  shortage  of  freight 
cars  during  the  coming  fall  and  winter.  It  is  stated  that 
every  piece  of  equipment  is  now  in  use  on  many  lines. 
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THE  ROLLWAY  PUMP 

A  new  departure  in  pump  design  has  been  developed  and 
placed  on  the  market  by  the  Michigan  Machine  Company, 
Detroit,  Mich.  This  pump,  known  as  the  Rollway,  is  espe- 
cially designed  for  pumping  cutting  tool  lubricants. 

The  end  sought  in  designing  this  pump  was  the  elimina- 
tion of  such  trouble  as  loss  of  prime,  clogging,  inadequate 
suction  and  short  life.  These  pumps  have  now  been  in  use 
for  more  than  a  \'ear  and  have  been  found  to  possess  these 
qualities  and  are  said  to  have  shown  many  other  advantages 
as  well. 

The   illustrations  show  the  simplicity  of  the  pump  con- 


chips,  paper,  rags,  waste,  etc.,  which  can  pass  through  the 
intake  pipe  will  pass  through  the  pump  without  clogging 
or  damaging  it  in  any  way.  The  action  of  the  pump  is  to 
roll  the  liquid  in  front  of  the  pump  rotor,  so  that  should 
anything  stick,  the  spring  will  compress,  allowing  the  roller 
to  pass  over  the  obstacle  without  damage.  The  foreign 
matter  will  be  washed  out  on  the  next  revolution  of  the 
motor. 

The  pump  is  universal  and  may  be  used  with  either  side 
up  and  at  any  point  on  a  machine  where  its  application  is 
most  convenient.  Either  side  of  the  pump  may  be  used  as 
intake  or  outlet.  Plain  pumps  may  be  used  on  a  reversing 
machine  where  no  liquid  is  required  when  the  machine  is 
reversing.  The  pump  can  be  reversed  without  harming  it, 
and  it  will  deliver  liquid  again  immediately  its  proper  direc- 
tion of  rotation  is  resumed.  A  pump  equipped  with  reverse 
valves  is  furnished  where  it  is  necessary  to  maintain  a  con- 
stant flow  in  a  given  direction  regardless  of  the  direction 
of  the  rotation  of  the  pulley. 

Speed  is  not  a  factor  in  the  eflicient  operation  of  the  Roll- 
way  pump.  It  may  be  operated  at  speeds  ranging  from  100 
to  600  r.  p.  ra.  or  more,  making  it  applicable  to  all  types 
of  machines   without  the  extra  expense  of  making   special 


The     Rollway    Self    Priming     Pump 

struction.  The  principal  working  parts  consist  of  two  roll- 
ers which  rotate  eccentrically  in  the  pump  chamber.  The 
entire  motion  is  rolling,  thus  eliminating  all  wear  which  is 
cau.sed  by  the  scraping  of  working  parts  against  the  pump 
chamber. 

The  pump  is  self-priming,  may  be  used  anywhere  within 
10  ft.  above  the  level  of  tlie  liquid  and  will  prime  itself,  re- 
quiring no  valves.  This  positive  suction  is  not  affected  liy 
aeration,  as  is  the  case  with  many  other  pumps.  The  tank 
from  which  the  liciuid  is  being  pumped  may  be  entirely 
emptied  and  the  pump  allowed  to  suck  air,  and  when  the 
tank  is  refilled  it  will  immediately  prime  and  start  pumping 
again.  No  relief  valves  or  overflow  piping  are  required. 
The  outlet  in  the  discharge  piping  may  be  closed  and  tlie 
pump  allowed  to  run  without  damage  to  itself  or  the 
piping.  This  result  is  obtained  by  the  use  of  a  spring 
placed  in  the  rectangular  slot  in  the  inner  roller,  w'hich  liears 
against  the  squared  shaft.  This  spring  operates  only  when 
the  pressure  on  the  pump  is  as  great  as  the  pressure  required 
to  compress  the  spring,  ^^'hen  this  pressure  is  reached  the 
compression  of  the  spring  allows  the  rollers  to  come  to  the 
center  of  the  pump,  where  they  continue  to  revolve  in  the 
liquid  without  exerting  further  pressure  on  it. 

The  pump  is  not  affected  by  foreign  matter  in  the  Iic|uid, 
and  will  not  clog.     Any  particles,  such  as  cast  iron  and  steel 


Interior  of  the    Rollway    Pump 

provision  for  either  high  or  low  speeds  in  order  to  secure 
maximum  efficiency.  The  fact  that  it  may  be  operated  at 
very  low  speeds  insures  long  life  where  low  speed  can  be 
obtained. 

The  Rollway  eliminates  the  necessity  of  using  numerous 
sizes  and  types  of  pumps  in  order  to  obtain  maximum  ef- 
ficiency on  various  types  of  machines  and  the  necessity  of 
carr)'ing  repair  parts  for  different  types  of  pumps.  It  oper- 
ates with  equal  efficiency  in  pumping  either  water  or  oil, 
and  the  low  horsepower  required  per  gallon  of  liquid  pumped 
permits  a  considerable  economy  in  cost  of  operation. 

These  pumps   are   furnished   with   controlling   springs   to 


553 


554 


RAILWAY     MECHANICAL     ENGINEER 


Vol.  93.  No.  9 


develop  25   lb.  pressure  at  200  r,  p. 
lower  pres.-^ures  as  may  be  required. 


or  for  higher  or 


SUPERHEATER  FOR  STATIONARY 
BOILERS 

.An  adaptation  of  the  locomotive  t>pe  of  superheater  to  sta- 
tionary boilers  is  being  introduced  by  the  Locomotive  Super- 
heater Company.  New  York.  This  superheater  is  known  as 
the  Elesco. 

The  superlieater  consists  of  two  headers,  one  acting  as  tlie 


designs,  outside  of  the  boiler  setting  proper,  so  that  the 
headers  as  well  as  the  unit  joints  are  accessible  for  inspec- 
tion and  repairs  without  entering  the  boiler  setting.  The 
advantage  of  such  an  arrangement  will  readily  be  appreciated. 
Safety  valves  conforming  to  the  A.  S.  M.  E.  Boiler  Code  are 
provided  and  are  located  near  the  outlet.  Provision  is  also 
made   for  drainage  and  connections  for  thermometer  cups. 

In  nio.st  cases  the  headers  arc  made  with  the  outlet  on  the 
superheated  header  in  an  op])Ositc  location  to  the  inlet  on  the 
saturated  header,  assuring  an  even  distribution  of  the  steam 
(low  tlirough  all  units.  Where  conditions  are  such  as  to  re- 
quire it.  the  saturated  header  is  provided  w'ith  several  inlets. 


Elesco  Superheater  Adapted  to  a    Horizontal   Return  Tubular  Type    Boiler 

distributor   lor  the   saturated   steam  coming   from  the   boiler  The   superheater    units    are    made   of   heavy,    cold    drawn 

and  the  other  a  superheated  header  for  the  collection  of  the     seamless  steel  tubing  of  the  proper  diameter  to  give  correct 
steam  after  it  has  been  su|)erheated,  and  the  necessary  con-      steam   areas.      The    tubing    is    not   covered    witli    any   other 


Outside    Header    Superheater    Assembled    Ready   for    Application 


necting  units  in  which  the  actual  superheating  takes  place.    A 
typical  arrangement  is  shown  in  the  illustration. 

The  headers  are  made  of  steel  throughout,  are  located  en- 
tirely outside  of  the  hot  gas  path,  and  in  the  majority  of  the 


material  and  it  thus  presents  a  smooth  external  surface,  offers 
minimum  resistance  to  the  flow  of  the  gases  and  avoids  seri- 
ous collections  of  soot  that  would  interfere  with  the  efficiency 
and  uniform  operation  of  the  superheater.     This  construe- 
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lion  also  brings  the  steam  into  intimate  contact  with  the  gas- 
touched  heating  surface,  and  gives  a  low  resistance  to  the 
llow  of  heat  from  the  gases  to  the  steam. 

The  form  of  the  unit  is  such  as  to  permit  free  expansion 
and  contraction  of  all  parts.  The  tubes  are  bent  on  specially 
designed  machines  that  do  not  weaken  them  or  reduce  the 
steam  areas,  .\mple  provision  is  made  to  prevent  the  pipes 
from  warjjing.  In  cases  where  severe  moisture  and  scale  con- 
ditions are  prevalent,  the  units  can  be  made  .so  that  thev 
may  be  satisfactorily  cleaned  on  the  inside.  Due  to  the  fact 
that  the  units  are  made  of  small  diameter  tubing,  it  is  pos- 
sible to  obtain  correct  relations  between  steam  areas  and 
heating  surface  and  so  distribute  the  cross  sectional  area 
through  the  superheat  as  to  obtain  the  most  desirable  steam 
velocit)-  without  the  use  of  cores.     The  use  of  cores  in  super- 


Bait    Joint    Connection    Between    Units    and    Header 

heater  tubes  causes  a  considerable  drop  in  pressure  through 
the  superheater,  because  of  the  added  frictional  resistance 
of  the  steam  and  where  bad  water  and  foaming  occurs,  the 
small  space  between  the  cores  and  the  inside  of  the  tubes  is 
quickly  stopped  by  scale-forming  material. 

The  connection  between  the  units  and  headers  is  a  metal 
to  metal  joint.  This  joint  is  made  so  as  to  permit  the  easy 
removal  of  the  units  without  special  tools,  and  its  use  also 
avoids  two  holes  in  the  header  which  would  be  necessary  with 
rolled  joints.  .\ny  unit  in  the  superheater  can  be  discon- 
nected without  interference  with  the  other  units,  and  the  work 
of  disconnecting  a  unit,  which  consists  merely  of  loosening 
a  bolt,  can  readily  be  done  by  the  ordinary  power  plant  at- 
tendant. 

The  ball  end,  as  shown  in  the  illustration,  is  formed  integral 
with  the  tube  by  a  special  forging  process.  The  ball  is  then 
faced  and  ground,  and  fits  into  a  ground  seat  in  the  header, 
which  is  made  at  an  angle  of  45  degrees.  The  clamps  and 
washers  are  made  of  forged  steel,  and  the  header  bolts  are 
made  of  heat-treated  alloy  steel,  with  an  elastic  limit  of  not 
less  than  75,000  lbs.,  per  square  inch.  This  joint,  while  a 
new  departure  in  stationary  superheater  design,  has  been 
used  in  a  great  numlier  of  locomotive  superheater  units  and 
has  withstood  the  extremely  hard  service  of  locomotive  oper- 
ation. 

This  superheater  is  suitable  for  application  to  all  types  of 
vertical  or  horizontal  fire  tube  or  water  tube  boilers  and  the 
possible  fuel  economy  and  increase  in  boiler  efficiency  make 
its  u.se  verv  desirable. 


AN  OPEN  TYPE  LOCOMOTIVE  FEED- 
WATER  HEATER 

A  typographical  error  in  the  description  of  the  Worthing- 
ton  feedwater  heater,  which  appeared  on  page  495  of  the 
August  issue,  erroneously  gave  the  capacity  of  the  heater  as 
6,000  lb.  of  water  per  hour.  This  should  have  read  60,000 
lb.  of  feedwater  per  hour. 


Q  &  C  PISTON  ROD  PACKING  AND 
LUBRICATOR 

The  Q  &  C  Packing  &  Lubricator  Company,  New  York, 
is  marketing  a  piston  rod  packing  and  lubricator. 

THE  Q  &  C  P.ACKING 

The  packing  is  so  designed  that  it  is  held  tight  against 
the  rod  by  steam  pressure,  and  the  spring  shown  at  the  back 
serves  only  to  hold  the  parts  in  place.    By  this  means  the  wear 


Piston    Rod    with    the    Pacl<ing    and    Lubricator    Applied 

of  parts  is  practically  limited  to  the  time  in  which  steam  is 

actually  used,  thus  greatly  prolonging  the  life  of  the  packing. 

The  cylinder  head   is  bored  out  to  sufficient  depth   and 

diameter  to  receive  the  packing.     .-^11  of  the  parts  of  the 


r 

1 

Application  of  the  Piston    Rod    Lubricator 

packing  are  made  in  two  pieces  with  the  exception  of  the 
retaining  sleeve  C.  This  is  made  in  one  piece  and,  in  order 
to  put  it  in  place,  the  piston  rod  must  be  taken  out  of  the 
crosshead.  It  is  turned  to  slip  easily  into  the  cylinder  head 
and  Ijored  out  to  take  the  retaining  sleeve  bushing  D,  the 
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packing  ring  £,  the  packing  shoe  £-1  and  the  packing  ring  /•'. 

These  three  sets  of  rings  are  made  in  sections.  The  parts 
D  and  F  are  made  in  two  pieces  each,  and  when  the  parts  arc 
brought  together  they  can  be  entered  in  the  sleeve  and  tit 
loosely  on  the  rod.  The  parts  E  and  £-1  are  in  two  pieces 
each,  so  that  four  pieces  are  used  to  form  the  complete  ring. 
The  joints  of  the  three  sets  of  rings  are  made  to  break  so  that 
there  is  no  longitudinal  leakage  of  the  steam. 

The  spring  stop  G  has  a  bevel  face  hearing  against  P  so 
that  the  latter  is  prevented  from  lifting  the  rod.  The  spring 
H  has  a  tension  only  sufficient  to  hold  the  parts  in  place 
and  prevent  longitudinal  movement  under  the  action  of  the 
piston  rod.  The  outward  thrust  of  the  spring  passes  tlirough 
the  rings  to  £*,  which  is  held  by  its  lip  Ijearing  against  the 
shoulder  turned  on  the  inner  face  of  C.  and  C  has  a  liearing 
against  the  gland  .1. 

Steam  enters  the  packing  chamber  from  the  cylinder  and 
circulates  freely  over  the  rings,  Ijusliing  and  sleeve.  The 
steam  has  the  same  access  to  the  space  between  these  parts  and 
the  piston  rod,  but  as  the  outer  surfaces  of  the  rings  are 
greater  than  the  inner,  the  excess  of  pressure  on  those  surfaces 
forces  the  parts  against  the  rods  and  makes  a  tight  joint. 
The  instant  the  steam  throttle  is  closed  the  pressure  is  re- 
lieved and  the  engine  drifts  without  an_\-  pressure  Ijeing 
exerted  on  the  rod,  so  that  the  packing  is  purely  steam  actu- 
ated without  the  spring  having  any  influence  on  the  actual 
tightening  of  the  parts. 

Leakage  of  steam  past  the  gland  is  prevented  by  a  copper 


REGO  WELDING  AND  CUTTING  TORCHES 

The  Bastian-Blessing  Comjiany,  Chicago,  has  developed 
torches  for  welding  and  cutting  in  which  an  original  de- 
parture from  existing  apparatus  has  been  made  in  the  prin- 
ciple of  mixing  the  gases.  In  these  devices,  which  are  known 
as  the  Rego  torches,  the  acetylene  is  delivered  at  the  mixing 
chamber  under  a  pressure  slightly  greater  than  the  pressure 
of  the  oxygen.  With  this  arrangement  the  acetylene  holds 
back  any  excess  of  oxygen  under  all  conditions,  thus  eliminat- 
ing the  flashback  which  is  a  source  of  continual  annoyance 
in  most  welding  and  cutting  torches. 

In  the  construction  of  the  torch  several  innovations  are 
introduced;  no  high  pressures  are  used,  the  acetylene  pres- 
sure even  on  tips  larger  than  ],%  in.  being  only  y  Do.  In 
order  to  secure  the  correct  volume  of  the  gases,  the  mixing 
is  accomplished  in  the  tip  so  that  the  mixing  cliamber  is 
changed  each  t.'me  that  a  different  tip  is  applied.  This  form 
of  construction  facilitates  repairs  and  reduces  the  volume  of 
the  mi.xed  gases.  The  tip  is  of  an  alloy  high  in  copper  and  is 
made  without  a  thread  and  with  a  cone  seat  having  a  Ijroad 
angle  to  prevent  the  tip  sticking  in  the  head. 

The  cross  section  of  the  oxygen  passage  leading  to  the  mix- 
ing chamljer  is  of  substantially  the  same  cross  section  as  the 
mixing  chamber  itself,  while  the  acetylene  passages  have  a 
cross  section  equal  to  approximately  one-halt  the  area  of 
the  mixing  chamljer.  Both  gases  are  delivered  to  the  point 
where  they  mingle  at  a  velocity  higher  than  the  rate  of  flame 


Details  of  the  Piston   Rod   Packing   Rings 


wire   that   is   inserted   between   the  gland   and   tlie  cjlinder 
head. 

THE    n    &    C    LUBRICATOR 

The  lubricator  shown  in  the  illustration  was  designed  to 
overcome  the  difficulties  experienced  with  the  ordinary  cotton 
swab.  This  device  consists  of  a  brass  shoe  or  cup  held  loosely 
within  a  retainer  and  free  to  adjust  itself  to  the  diameter  and 
position  of  the  piston  rod,  without  appreciable  wear  on  the 
rod.  The  hollow  shoe  is  tilled  with  lubricant  and  attached  to 
the  cylinder  head  as  shown  in  the  illustration.  The  use  of 
this  lubricator  eliminates  such  trouble  as  glazing  of  the  lubri- 
cating material  or  strands  of  the  swabbing  being  drawn  into 
the  packing  rings,  thus  causing  steam  leaks.  The  easy  self- 
adjustment  of  the  shoe  insures  long  service  and  low-  cost  of 
piston  rod  lubrication. 


propagation  in  the  mixture  which  will  produce  the  neutral 
flame.  The  arrangement  of  the  passages  normally  produces 
the  neutral  flame,  and  any  obstruction  of  the  tip  will  result 
in  excess  of  combustible  gas  in  the  mixing  chaml)er  which 
reduces  the  rate  of  flame  propagation  at  the  point  of  mixing. 
Thus,  if  a  condition  is  present  which  tends  to  cause  a  flash- 
back the  acet\lene  immediately  shuts  off  the  oxygen,  auto- 
matically thus  producing  a  rich  mixture  which  will  not  back- 
fire. 

It  is  claimed  that  this  torch  positively  prevents  the  flash- 
back, thus  eliminating  the  time  wasted  in  relighting  the 
torch.  It  is  also  claimed  that  it  effects  a  marked  saving  in 
the  gas  consumption,  insures  a  better  quality  weld  and  per- 
mits of  employing  less  skilled  laljor  than  can  be  used  with 
torches  w-hich  do  not  employ  the  same  principles  of  mixing 
the  gases. 
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DAVIS  EXPANSION  REAMER 

The  old  style  of  solid  shell  reamers  have  been  in  use  for 
a.  long  time,  but  with  the  constant  improvement  of  other  ma- 
<:hine  shop  equipment,  the  necessity  for  a  reamer  whose  blades 
could  be  expanded,  to  compensate  for  wear,  has  been  keenly 
felt.  To  meet  this  situation  the  Davis  Boring  Tool  Com- 
pany, St.  Louis,  Mo.,  has  developed  the  Davis  expansion 
reamer.  It  is  claimed  tliat  the  design  possesses  all  the  advan- 
tages and  eliminates  all  the  disadvantages  of  the  solid  reamer. 

The  distinguishing  features  of  the  Davis  expansion  reamer 
are  simplicity  and  practical  con.struction,  with  the  minimum 
number  of  parts.    The  blades  are  positively  controlled  by  an 


this  type.  This  feature  always  keeps  the  blades  cutting  in 
advance  of  the  tool  body,  consequently  the  blades  never  lose 
their  bottoming  feature.  The  movement  of  the  blades  is  posi- 
tively controlled  by  the  adjusting  dial,  which  expands  or  re- 
cedes them.  The  blades  have  liberal  expansion,  with  one- 
quarter  thousandth  adjustment  and  the  locking  of  the  blades 
is  ab.solute  and  positive.  Among  the  distinctive  features  of 
Davis  expansion  reamers  is  simplicity  of  driving  which 
eliminates  the  necessity  of  making  costly  arbors.  Any  size 
can  readily  be  applied  without  interfering  with  the  driving 
shank.  True  alinement  is  assured  when  assembled  in  mul- 
tiple form,  virtually  making  a  solid  line  reaming  bar. 

Blade  efliciency  and  tlie  co.st  of  blades  is  an  important  fac- 
tor which  should  be  considered  in  connection  with  adjustable 
reamers.  Davis  expansion  reamers  require  but  three  groups 
of  blades  to  cover  a  range  of  sizes  from  l.)^,s  in.  to  6  in.  in- 
clusive. When  the  blades  for  a  6-in.  reamer  are  worn  under 
size  they  can  be  used  in  a  number  of  smaller  sizes  down  to 
and  including  4  1/16  in.  Blades  for  a  4-in.  reamer  can  be 
used  in  smaller  sizes  down  to  Zyi  in.  Blades  in  a  2  7/16-in. 
reamer  can  be  used  in  smaller  sizes  down  to  1  ji  in.  This 
wide  range  of  adjustment  permits  of  reaming  the  maximum 
number  of  holes  per  set  of  blades. 

These  tools  are  made  either  in  the  shell  type  or  with  a 
solid  shank,  straight  or  taper,  to  which  a  floating  holder  can 
be  applied.  .-Ml  wearing  [larts  are  hardened  and  all  threaded 
parts  are  protected  from  dust,  chips  or  possible  injury,  which 
might  result  from  careless  usage  or  accident. 


Cross    Section    of    Davis    Expansion    Reamer 


accurate  micrometer  adjusting  dial,  graduated  in  quarter 
thousandths,  which  acts  for  both  expanding  and  receding  of 
blades.  The  blades  are  slotted  and  fit  over  the  ring  on  the 
adjustable  dial  which  prevents  their  movement  either  way, 
•without  turning  the  dial.  When  the  reamer  is  set  to  the  size 
required  the  blades  are  individually  and  doubly  locked  to 
the  reamer  body  by  a  locking  principle  which  positively  locks 
the  blades  without  the  use  of  screws,  virtuallv  making  a  solid 


reamer. 

The  elimination  of 


screws   for  holding  the   blades   in   a 


Expansion   Reamer  Wiiichi   Indicates  Several   New  Features 

reamer  body  is  a  distinct  advantage.  The  blades  are  held 
with  a  special  taper  hardened  and  ground  pin,  which  is  fitted 
to  the  reamer  body  and  to  a  groove  in  the  blade  resulting  in 
a  constant  downward  and  lateral  thrust  that  firmly  holds  the 
Idades  under  all  conditions.  They  are  then  clamped  to  the 
reamer  body  with  the  locking  ring  threaded  on  the  adjusting 
dial,  making  it  impossible  to  expand  or  recede  the  blades 
either  by  accident  or  carelessness  without  releasing  the  lock- 
ing ring,  which  must  be  done  before  the  expanding  dial  can 
be  turned  in  either  direction. 

This  reamer  represents  the  first  apjjlication  of  the  forward 
movement  of  blades,  for  the  purpose  of  expansion  in  a  tool  of 


HEALD  NO.  85  INTERNAL  GRINDING 
MACHINE 

An  internal  grinding  machine  designed  especially  for 
small,  short  work  is  being  made  by  the  Heald  Machine  Com- 
pany, Worcester,  Mass.  This  machine  is  of  simple  design 
and   is   very  strongly   built.      A   conveniently   located   pilot 


,  Front    View    of   the    Heald    No.    85    Grinder 

wheel  furnishes  hand  feed  movement  to  the  table  and  a 
quick  acting  collet  operated  Iw  a  lever  with  an  automatic 
brake  to  the  working  head,  which  also  shuts  off  tlie  water, 
reduces  the  chucking  time  to  a  minimum.     The  wheel  heads 
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arc  of  an  entirely  new  design  and  have  proved  very  suc- 
cessful. The  working  head  is  driven  by  a  cross  belt  through 
the  base  from  a  four-step  cone,  giving  three  speeds  of  161, 
292  and  528  r.  p.  m.  It  is  arranged  to  swivel  and  is  gradu- 
ated to  permit  4-in.  taper  to  the  foot.  The  rotation  of  the 
working  head  is  automatically  stopped  and  the  water  shut 
off  when  the  grinding  wheel  is  withdrawn  from  the  work. 
This  is  accomplished  by  means  of  a  friction  clutch  in  the 
base,  operated  by  a  lever  on  the  front  of  the  machine.  As 
the  table  moves  to  the  right  a  small  dog  attached  to  it  en- 
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Rear    View    of    the    Grinding     Machine 

gages  the  lever  and  throws  the  clutch  out.  To  resume  work 
the  operator  simply  pushes  the  lever  back  into  its  vertical 
position,  starting  the  working  head  and  the  water.  The 
working  head  is  Ijoltcd  directly  to  the  base  of  the  machine 
and  is  fitted  with  adjustable  dustproof  bronze  bearings.  The 
working  spindle  is  made  of  high  grade  steel,  ground  and 
lapped,  the  front  bearing  being  15.s  in.  in  diameter  and  the 
rear  bearing  I-'g  in.  in  diameter. 


ways,  and  is  e.xtremely  rugged  for  a  machine  of  this  size. 
It  is  provided  with  a  positive  stop  accurately  governing  the 
travel,  thus  enabling  the  operator  to  grind  up  to  a  .shoulder 
or  any  given  point  without  danger  of  overrunning. 

To  reduce  vibration  to  a  minimum  an  overhead  counter- 
shaft has  been  used.  This  shaft  is  of  simple  construction, 
having  two  steel  hangers  equipped  with  self-alining  ball 
bearings,  a  driving  pulley,  a  drum  for  the  fle.xible  idler 
and  tight  and  loose  pulleys  to  receive  power  from  the  main 
line,  and  it  has  a  speed  of  600  to  620  r.  p.  m.  A  wheel 
guard  automatically  covers  the  wheel  as  it  is  withdrawn 
from  the  work.  This  prevents  injury  to  the  operator's  hand 
while  plugging  the  work.  The  idler  pulley  is  fitted  with 
ball  bearings  and  keeps  an  even  tension  on  the  spindle  and 
countershaft  belts  at  all  times. 

The  water  equipment  includes  a  pump,  tank,  water  guard 
and  connections.  The  water  tank  ancl  pum|j  fit  into  the 
back  of  the  base  of  the  machine,  requiring  only  a  few  more 
inches  of  floor  .space  than  the  machine  itself.  This  ma- 
chine was  designed  for  work  ranging  from  '4  in.  to  2  in. 
in  diameter  by  4  in.  long,  and  is  especially  adapted  for  use 
on  holes  smaller  than  i/j,  in.  in  diameter  by  1  '/>  in.  long. 
The  actual  swing  inside  the  water  guard  is  6  in.,  while 
without  the  guard  it  is   10  in. 

The  machine  is  equipped  with  a  wheel  head  having  solid, 
adjustable  taper  bearings  at  the  wheel  end,  with  ball  bear- 
ings at  the  pulley  end.  Another  style  of  head  is  designed  so 
that  different  sized  quills  may  be  inserted  in  the  nose  of 
the  spindle.  These  quills  are  tapered  which,  when  put 
in  with  a  slight  tap  on  the  end  of  the  quill,  gives  it  a  firm 
grip  and  practically  makes  it  a  part  of  the  spindle.  These 
heads  are  complete  units  in  themselves,  each  having  its  own 
pulley,  thereby  securing  correct  spindle  speeds. 


SHIPPING  CAPS  FOR  WESTINGHOUSE 
TYPE  OF  TRIPLE  VALVES 

Among  the  devices  recently  developed  b\-  the  Westinghouse 
\\x  Brake  Company,  Wilmerding,  Pa.,  are  shipping  caps  for 
various  types  of  triple  valves.  The  illustrations  show  these 
caps  whicli  are  designed  to  protect  the  c>-linder  flange  end 
and  the  threaded  check  case  connection  of  the  valves  during 
shipment.  The  caps  were  devised  to  meet  an  urgent  demand 
for  a  protective  device  to  be  used  in  shipping  triple  valves 
from  point  to  point  on  the  railways  and  when  returning  them 
for  repairs.  Three  caps  constitute  a  set  which  takes  care  of 
all  e.\isting  standard  triple  valves  manufactured  by  the  West- 
inghouse Air  Brake  Company.  In  the  case  of  the  type  H  and 
type  P  triple  valve,  two  caps  are  required,  one  for  the  brake 


Caps    for     Protecting    Triple     Valves     During     Shipment 


The  holding  fixture  furnished  with  this  machine  con- 
sists cf  a  quick-acting  collet  chuck  with  a  capacity  of  fs  in- 
diameter  up  to  3  in.  This  is  operated  by  a  lever  with  an 
adjustable  compensating  device,  which  prevents  distortion 
of  the  work.  The  feed  to  the  cross  slide  is  calibrated  to 
one-quarter  thousandths  of  an  inch.  The  feed  lever  is 
at  the  left  side  of  the  cross  slide,  enabling  the  operator  to 
keep  his  right  hand  on  the  pilot  wheel  while  using  his  left 
hand  to  feed  the  slide.     The  main  table  has  flat  and  "V" 


pipe  connection  in  the  check  valve  case  after  the  union  nut 
and  swivel  have  been  removed. 

The  caps  are  made  of  cast  iron  and  are  substantially  pro- 
portioned to  retain  their  shape  and  permit  of  being  used  an 
indefinite  number  of  times.  Studs  as  shown  in  the  illustra- 
tion are  made  an  integral  part  of  the  casting,  thus  insuring 
that  they  will  always  accompany  the  caps.  The  bell  portion 
is  of  proper  size  to  provide  clearance  for  the  retarding  device 
and  the  chucking  threads  on  the  K  type  triple  valves. 
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-■V  company  has  been  formed,  says  the  Times  (London) 
Trade  Supplement,  for  the  manufacture  of  special  rolling 
stock  for  India  which  contains  no  wood. 

Memberships  in  French  labor  unions  have  increased  five- 
fold since  the  beginning  of  the  war.  At  that  time  the  French 
Labor  Confederation  had  about  300.000  members.  At  the 
present  time  their  membership  has  increased  to  about 
1,500,000. 

The  Traveling  Engineers'  Association  has  announced  that 
the  question  of  the  amalgamation  of  this  association  with 
Section  III,  Mechanical,  of  the  American  Railroad  Associa- 
tion has  lieen  considered  by  a  committee.  Its  findings  will 
be  presented  at  the  convention  which  opens  on  September 
16,  at  which  time  it  is  expected  that  the  association  will  take 
definite  action  on  the  matter. 

A  pamphlet  entitled  Treatment  of  Industrial  Problems  by 
Constructive  Methods  is  being  sent  to  employers  by  the  office 
of  the  director  general,  U.  S.  Department  of  Labor,  with  a 
chart  showing  the  various  subdivisions  of  the  Department  of 
Labor  and  the  details  handled  by  them.  The  working  con- 
ditions service  of  the  department  is  intended  to  offer  a  con- 
structive plan  for  reducing  industrial  accidents  and  sickness 
and  to  render  assistance  in  making  better  working  conditions. 

The  contention  that  it  is  not  always  the  inexperienced  ap- 
prentice or  helper  who,  through  ignorance,  adopts  unsafe 
practices  in  his  work,  is  made  by  George  Bradshaw,  super- 
visor of  safetv  on  roads  under  the  jurisdiction  of  Federal 
Manager  Frank  H.  Alfred  in  Educational  Letter  No.  18.  Two 
instances  are  cited  in  support  of  this  contention.  i,ne  a  case 
where  a  machinist  who  was  reaming  out  holes  with  a  harclened 
steel  reamer  struck  the  hardened  end  of  the  reamer  with  a 
hammer  to  make  it  go  into  the  hole  before  putting  the  wrench 
on  it.  A  piece  of  steel  flew  off  and  struck  him  in  the  eye,  but 
fortunatelv  the  injury  was  slight.  The  second  case  was  that 
of  the  workman  who  was  about  to  cut  off  a  file  in  a  shear 
when  one  of  his  fellow  workers  stopped  him. 

.\  controversy  among  machinists  arose  on  the  St.  Louis- 
San  Francisco  because  of  the  appointment  of  W.  J.  Foley 
as  general  roundhouse  foreman  at  North  Springfield,  Mo., 
and'' strike  ballots  were  sent  out.  The  contract  between  the 
company  and  the  machinists  states  that  a  machinist  shall  be 


placed  over  machine  men,  and  it  is  this  clause  of  the  contract 
that  the  men  claimed  had  been  violated  in  the  appointment 
of  Mr.  Foley,  w'ho  was  formerly  a  locomotive  engineer.  He 
was  later  promoted  to  road  foreman  of  engines  and  then  was 
acting  assistant  superintendent  in  the  operating  department 
until  the  return  of  the  assistant  superintendent  from  govern- 
ment service.  In  defense  of  the  appointment  of  Mr.  Foley, 
officers  of  the  road  say  that  no  portion  of  the  contract  be- 
tween the  machinists  and  the  company  has  been  violated,  be- 
cause the  duties  of  the  general  foreman  cover  not  only  ma- 
chinists but  boilermakers,  pipefitters,  electricians,  tank  men 
and  miscellaneous  repairmen  as  well  as  engineers  and  fire- 
men. Mr.  Foley  has  been  a  member  of  the  Brotherhood  of 
Locomotive  Engineers. 


Steam  vs.  Electrical  Working  of  Locomotives 

-'\n  abstract  by  the  Technical  Supplement  of  the  Review  of 
the  Foreign  Press  from  an  article  in  the  Zeitschrift  des  Oes- 
terreichischen  Ingenieure  und  Architekten-Vereines,  states 
that  the  railways  of  German-Austria  only  use  about  one- 
tenth  of  the  entire  coal  consumption  of  the  country.  Details 
of  the  coal  consumption  are  given,  pointing  out  that  with 
the  modem  superheaters  the  locomotive  has  become  much 
more  efficient  than  formerly.  Steam  locomotives  are  stated 
to  work  more  efficiently  than  electric  locomotives  especially 
where  goods  trains  are  concerned;  and  even  in  Switzerland 
the  cost  per  ton-kilometer  on  the  electric  railways  is  often 
higher  than  on  the  railways  w-orked  by  steam.  The  whole 
argument  is  to  the  effect  that  only  under  certain  conditions 
will  electrical  working  prove  cheaper  than  steam  working. 


Classification  of  Tecfinical  Employees  in  tfie  Nortfiwestern  Region 

A  definite  step  toward  the  classification  of  technical  em- 
ployees of  the  engineering,  mechanical,  land  and  valuation 
departments  was  recently  made  in  the  Northwestern 
region  through  the  issuance  of  a  communication  by 
R.  H.  ."^ishton,  regional  director,  to  the  federal  managers 
of  railways  in  the  Northwestern  region  for  their  informa- 
tion and  guidance.  This  schedule  is  of  particular  inter- 
est because  of  the  detail  in  which  the  duties,  responsibilities, 
degree   of   technical   training   and   extent   of  experience   are 
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treated  in  defining  each  classification.  The  statement  covers 
positions  in  the  engineering,  mechanical,  land  and  valuation 
departments  Ijelow  the  grades  of  assistant  engineer  and  chief 
draftsman,  and  the  definition  of  each  grade  includes  a  salarj' 
rating  giving  the  maximum  and  minimum  limits  of  salan,' 
comparable  to  the  character  of  services  rendered  in  each  grade. 

Authority'  is  given  to  apply  this  classification  as  effective 
July  1,  1919.  No  overtime  is  to  be  allowed  men  covered  in 
this  classification. 

The  schedule  for  the  five  classes  of  particular  interest  to  the 
mechanical  department  is  as  follows: 

DRAFTSMEN,   CLASS    1,    $200-225 

On  general  or  special  duty,  requiring  special  knowledge, 
training  and  experience,  and  a  special  degree  of  initiative  and 
originality,  thoroughly  competent,  engaged  regularly  in  the 
design  and  general  direction  of  the  design  of  large  and  diffi- 
cult work  on  yards  and  terminals,  track  details,  etc.,  or  steel, 
concrete  and  timber  bridges  and  structures,  or  special  build- 
ings, etc.,  or  locomotives,  cars,  special  machinery,  mechanial 
and  electrical  power  plants,  etc. 

DRAFTSMEN,   CLASS    2,    $175-190 

On  general  or  special  duty,  requiring  special  knowledge  or 
training  and  experience  and  the  use  of  initiative  and  orig- 
inality. Engaged  in  the  general  designing  and  the  direction 
of  detailing  of  plans  of  yards  and  terminals,  track  details, 
etc.,  or  steel,  concrete,  or  timber  bridges  and  structures,  or 
special  buildings,  power  plants,  etc.,  or  locomotives,  cars, 
special  machinery,  or  signals  and  signal  apparatus,  or  land, 
right-of-way  and  valuation  maps  and  profiles  from  field  notes 
and  records. 

DRAFTSMEN,    CLASS   3,    $150-165 

On  general  or  subordinate  duty,  requiring  special  knowl- 
edge or  training,  e.\perience  and  initiative,  generally  engaged 
in  the  designing  and  detailing  of  work  in  accordance  with 
standard  practices,  and  the  direction  of  work  of  a  minor 
character  on  right-of-way  maps,  mileage  records,  or  steel, 
concrete  and  timber  bridges  and  structures,  or  locomotives, 
cars,  special  machinery,  mechanical  and  electrical  power 
plants,  or  signals  and  signal  apparatus,  or  land,  right-of-way 
and  valuation  maps  and  profiles  from  field  notes  and  reords. 

DRAFTSMEN,   CLASS   4,    $125-140 

On  suljordinate  duty  requiring  a  certain  amount  of  knowl- 
edge, training  or  experience,  and  engaged  generally  in  de- 
tailing, compiling  and  recording  general  engineering  plans, 
land  and  right-of-way  maps,  or  valuation  maps  and  profiles, 
or  records  of  bridges,  buildings,  locomotives,  cars  or  signals. 

TR.^CERS,    $100-120 

On  subordinate  duty  requiring  a  certain  amount  of  experi- 
ence or  knowledge  of  drafting.  Capable  of  doing  neat,  accur- 
ate and  rapid  work. 


2'he  Traveling  Engineers'  Convenlion. — The  Railway 
Equipment  Manufacturers'  Association  announces  that  65 
firms  have  already  arranged  for  space  at  the  exhibit  which 
will  be  held  in  connection  with  the  convention  of  the  Travel- 
ing Engineers'  Association  at  the  Hotel  Sherman,  Chicago, 
on  September  16,  17,  18  and  19. 

Foundrymen's  Association  Convention. — Tlie  annual  con- 
vention of  the  American  Foundrymen's  Association  will  be 
held  at  the  Commercial  Museum,  Philadelphia,  September 
29  to  October  o.  In  connection  with  this  convention  there 
will  be  one  of  the  most  extensive  exhibits  of  machine  tools 
and  shop  devices  ever  displayed.  Over  200  companies  will 
be  represented,  among  them  a  large  number  whose  products 
are  widely  used  in  railroad  shops. 

Steel  Treaters  Society. — The  first  convention  of  the  Ameri- 
can Steel  Treaters  Society  will  be  held  in  the  Seventh  Regi- 
ment Armory,  Chicago,  Septemlier  23  to  27,  inclusive.  The 
sessions  will  be  held  in  the  morning,  afternoon  and  evening. 
An  extensive  exhibit  is  planned  in  connection  with  the  meet- 
ing. Among  the  suljjects  covered  Ijy  the  papers  will  be  the 
selection  of  steel,  the  design  of  tools,  the  heat  treatment  of 
steel  for  various  purposes,  case  hardening,  and  equipment  for 
heat  treating.  The  papers  are  intended  to  cover  the  latest 
practice  in  every  branch  of  the  art  of  heat  treating  and  are 
prepared  by  recognized  experts.  Non-members  as  well  as 
members  of  the  society  may  attend  the  meetings  and  join 
in  the  discussions. 


MEETINGS  AND  CONVENTIONS 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  As- 
sociation.— The  nineteenth  annual  convention  of  this  organ- 
ization will  be  held  on  September  23,  24  and  25,  1919,  at  the 
Planters  Hotel,  St.  Louis,  JIo. 


The   fr'iowing  list  gives  names  of  secretsries,   dates  of  next   or   re^:iitar 
meeting,  and  places  of  meeting  of  mechanical  association.-:: 

Air-Bbake   Association. — F.    M.   Neilis,    Room   3014,    165    Broadway,    New 

York  City. 
American     Railbcad     .Association,     Section     III — Mechanical. — V.      R. 

Hawthorne.  431  South  Dearborn  St.,  Chicago. 
American    Railbo\d    Master    Tinners'.    Coppersmiths'    and    Pipefitters" 

Association.— O.  E.  ScliHnk,  4S5  W.  Fifth  St..  Peru.  Ind. 
American    Railway   Tool    Foremen's    Association. — R.    D.    Fletcher,    Belt 

Railway,   Chicago. 
American    Society    fob    Testing    Materials. — C.    L.    Warwick,    University 

oi  Pennsylvania,  Philadelphia,   Pa. 
American    Society    of    Mechanical   Engineers. — Calvin    W.    Rice,    29    W. 

Thirty-ninth  St.,  New  York. 
Association   of   R^mlway    Electrical   Engineers. — Joseph    A.   Andreucetti, 

C.  &  M.  W..  Room  411,  C.  &  N.  VV.   Station,  Chicago. 
Car  Fobemes's  Association   of   Chicago. — Aaron   Kline,   841    Lawler  Ave., 

Chicago.      Meetings  secund  Monday  in  month,  except  June,  July  and 

August,  Hotel  Morrison,  Chicago. 
Cab  Foremen's  Association  of  St.  Louis. — Thomas  B.  Kociieke,  secretary. 

Federal    Reserve   Hank  Pldg..    St.    Louis.   Mo.     Meetings  first  Tuesdriy 

III  moiith  at  the  .\nlciican  Hotel  Annex.  St.  Louis. 
Chief    Intebchange   Car    Inspectors'  and   Cab   Fobemen's    Association  — 

H.  I.  Smith,  P.  1..  &  W.,  Scianton,  Pa.     Convention  SeptcmlK-r  23- 

15,    Planters    Hotel,    St.    Louis,    Mo. 
Inteenational  Railroad  Master  Ulacksmiths'  Association. — A.  L.  Wood- 
worth,  C.  H.  it  D.,  Lima.  Ohio. 
International  Railway  Fi:ei.  Assotiation. — J.  G.  Crawford.  542  W.  Jack- 
son LIvJ.,  Chicago. 
Iniern.'iTional   Railway   f:ENERAL_  Foremen's   Association. — William    Hall. 

1061   W.  Wabasha  Ave..  Winona,  Minn.    Convention  September  2S. 

1915.     Hotel  Shcrnian.  Chicago. 
Master    Boilermakers'    Association. — Harry    D,    Vought,    95    Liberty    St., 

New    York. 
Master  Car  and  Locomotive  Painters'  Association  of  U.  S.  and  Canada. 

—A.  P.  Dane.  B.  S.-  M.,  Rending.  Mass. 
Niagara  Frontier  Cab  Men's  AssO':iation. — George  A.  J.  Hocbgrebe,  623 

Brisbane  Bldg..  Buffalo,  N.  Y.     Meetings,  third  Wednesday  in  month, 

.Statlci   Hotel.  BiilTalo,  N.  Y. 
Railway    Storekeepers'   .^ssocIATlON. — J.   P.   Murphy,   Box   C,   Collinwood, 

Ohio. 
Traveling   Engineers'   Association. — W.    O.   Thompson,   N.    Y.    C.   R.    R., 

Cleveland,    Ohio.      Convention,    September    16-19,    Hotel    Sherman, 

Chicago. 
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I    PERSONAL  MENTION    I 


n  I  II  II    a  HI  I  I      I II    I   III  I  I    I  ni  I    1 1  1 1  It 

GENERAL 

Lieut.  Leigh  Budwell  has  resumed  his  duties  as  mechan- 
ical engineer  of  the  Richmond,  Fredericksburg  &  Potomac 
and  tlie  Washington  Southern,  with  headquarters  at  Rich- 
mond, Xa...  having  just  returned  from  12  months'  service  in 
the  Transportation  Corps  in  France,  where  he  served  as 
master  mechanic  in  the  16th  Grand  Division.  B.  J.  Coff- 
man,  who  lias  been  acting  mechanical  engineer  during  the 
absence  of  Lieutenant  Budwell,  has  been  assigned  to  other 
duties  in  the  mechanical  department. 

S.  D.  DiMOND  has  been  appointed  chief  electrician  on  the 
Minneapolis,  St.  Paul  &  Sault  Ste.  Marie,  with  headquarters 
at  St.  Paul,  Minn.,  succeeding  J.  R,  Smith,  who  has  been 
appointed  signal  supervisor. 

B.  F.  KuHN,  master  mechanic  on  the  New  York  Central 
lines  west  of  Buffalo,  with  office  at  .'Ashtabula,  Ohio,  has  been 
appointed  assistant  superintendent  of  motive  power,  with 
headquarters  at  Cleveland,  Ohio. 

Herman  F.  Noyes,  whose  appointment  as  superintendent 
of  fuel  economy  of  the  Maine  Central  and  the  Portland 
Terminal  with  office  at  Portland,  Me.,  was  announced  in  the 

July  issue  of  the  Rail- 
way Mechanical  Engi- 
neer, was  born  on  Aug- 
ust 1,  1877,  at  Free- 
port,  Me.,  and  was 
graduated  from  the 
University  of  Maine  in 
1899.  He  began  rail- 
road work  on  ^larch  4, 
1902,  as  a  fireman  on 
the  Maine  Central,  be- 
ing promoted  in  Aug- 
ust, 1906,  to  the  posi- 
tion of  assistant  air 
brake  inspector  and  in 
February,  1907,  air 
brake  inspector.  He 
was  appointed  motive 
power  inspector  on 
August  4,  1913,  his 
title  being  changed  in 
and  served  in  that  capacity 
as   superintendent    of    fuel 


%|- 


H.  F.   Noyes 


June,  1918,  to  traveling  engineer, 
until    his    appointment    recently 
economv. 


MASTER    MECHANICS    AND    ROAD    FOREMEN    OF 
ENGINES 

F.  M.  Crand.\li,,  assistant  master  mechanic  on  the  New 
York  Central  lines  west  of  Buffalo,  at  CoUinwood,  Ohio,  has 
been  appointed  master  mechanic,  with  headquarters  at  Ash- 
tabula, Ohio,  and  has  jurisdiction  over  the  Franklin  division, 
including  the  Oil  City  branch,  the  Franklin  &  Clearfield 
branch,  .Ashtabula  and  Youngstown  yards,  and  the  Alliance 
division. 

PURCHASING   AND    STOREKEEPING 

J.  D.  East  has  been  appointed  division  storekeeper  of  the 
Baltimore  &  Ohio  Eastern  Lines,  with  headquarters  at  Key- 
ser,  W.  Va.,  succeeding  C.  S.  Filler,  resigned. 

G.  H.  Greer,  storekeeper  on  the  Yazoo  &  Mississippi  Val- 
ley,  with  headquarters   at  Vicksburg,  Miss.,   has  been   ap- 


pointed  storekeeper   for   the   Gulf,   Mobile   &   Northern,   at 
Mobile,  Ala.,  succeeding  R.  C.  Brown,  resigned. 

SHOP   AND   ENGINEHOUSE 

H.  H.  Maxfield,  whose  appointment  as  acting  works 
manager  of  the  Pennsylvania  Railroad,  Eastern  Lines,  with 
office  at  Altoona.  Pa.,  was  announced  in  the  June  issue  of 

the  Railway  Me- 
chanical Engineer, 
has  been  appointed 
works  manager,  He 
has  charge  of  the  Al- 
toona shops,  compris- 
ing the  Altoona  ma- 
chine shops,  the  Al- 
toona car  shops,  the 
Juniata  shops  and  the 
South  Altoona  foun- 
dries, and  reports  to  the 
general  superintendent 
of  the  Eastern  Penn- 
sylvania division.  Mr. 
Maxfield  was  born  in 
1873  and  was  educated 
at  Stevens  Institute. 
He  entered  the  service 
of  the  Pennsylvania 
Railroad  on  September 
5,  1885,  as  an  apprentice  in  the  Meadow  shops.  On  August 
1,  1899,  he  became  machinist  and  in  March,  1900,  inspector 
and  gang  leader.  He  was  promoted  in  December,  1902,  to 
assistant  master  mechanic  at  the  Pavonia  shops  of  the  Tren- 
ton division  and  in  April,  1903,  was  appointed  assistant 
engineer  of  motive  power  of  the  New  Jersey  division  at 
Jersey  City.  On  April  1,  190S,  he  was  appointed  master 
mechanic  of  the  Trenton  division  and  in  July,  1911,  was 
transferred  to  the  Pittsburgh  division  in  the  same  capacity. 
On  May  1,  1916,  he  was  promoted  to  superintendent  of 
motive  power  of  the  Western  Pennsylvania  division  and 
about  June,  1917,  was  transferred  to  the  New  Jersey  division, 
with  office  at  New  York.  In  July,  1917,  he  was  granted 
a  furlough  to  enter  military  service  as  an  officer  in  the  Ninth 
Engineers,  and  while  in  France  he  was  superintendent  of 
motive  power  of  the  Transportation  Corps,  American  Ex- 
peditionan,'  Force. 


H.    Maxfield 


OBITUARY 

George  J.  Duffey,  superintendent  of  motive  power  of 
the  Lake  Erie  &  Western,  with  headquarters  at  Lima,  Ohio, 
died  at  his  home  in  that  city  on  August  16.  He  was  born 
at  Clinton,  Ont.,  Canada,  on  May  24,  1863,  and  began  rail- 
way work  as  an  apprentice  on  the  Michigan  Central  at  St. 
Thomas,  Ont.,  and  served  later  as  roundhouse  foreman  and 
general  foreman  on  that  road.  In  1907  he  left  the  service  of 
the  Michigan  Central  to  go  to  the  Chicago,  Indiana  &  South- 
ern as  general  foreman  at  Gibson,  Ind.  On  June  1,  1908,  he 
was  appointed  superintendent  of  shops  of  the  Lake  Erie  & 
Western  at  Lima,  Ohio;  on  November  1,  1908,  was  promoted 
to  assistant  ma.ster  mechanic  and  in  March,  1911,  was  again 
promoted  to  master  mechanic.  Since  January  1,  1916,  he 
served  as  superintendent  of  motive  power  on  the  same  road. 

Harry  H.  Hileerrv,  master  mechanic  of  the  Eastern 
division  of  the  Pennsylvania  Lines  West  of  Pittsburgh,  with 
headquarters  at  Pittsburgh,  Pa.,  died  in  that  citv  on  .\ugust 
5,  aged  50  years. 

W.  H.  Watkins,  master  mechanic  on  the  Illinois  Central 
at  Memphis,  Tenn.,  who  was  granted  a  leave  of  absence  in 
the  early  part  of  this  year,  died  at  his  home  in  Memphis  on 
.\ugust  22.  at  the  age  of  50. 
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George  J.  Lynch  has  been  appointed  sales  manager  for  the 
Youngstown  Steel  Car  Company,  with  headquarters  at 
Youngstown,  Ohio. 

The  Page  Steel  &  \\'ire  Company,  New  York,  has  opened 
a  branch  office  at  29  South  LaSalle  street,  Chicago,  and  an- 
other in  the  Book  building,  Detroit. 

The  Falls  Rivet  Company,  Kent,  Ohio,  is  preparing  plans 
for  the  construction  of  a  new  building  at  Kent.  It  is  prob- 
able that  work  on  the  new  structure  will  not  Ijegin  Ijefore 
early  spring. 

The  Schroeder  Headlight  &  Generator  Company,  Evans- 
ville.  Ind.,  has  appointed  S.  Herbert  Lanyon  as  its  representa- 
tive on  the  Pacific  coast,  with  office  at  .'iO?  New  Call  building, 
San  Francisco,  Cal. 

The  Chicago  Railway  Equipment  Company,  Chicago,  is 
completing  plans  for  the  reconstruction  of  that  part  of  its 
plant  which  was  damaged  lay  fire  on  August  2.  About  $25,- 
000  will  be  expended  on  the  work. 

J.  L.  Canby  has  been  appointed  district  manager  of  sales 
of  the  Chicago  Pneumatic  Tool  Company.  Chicago,  with 
offices  at  Chicago,  .succeeding  Nelson  B.  Gatch,  who  has  been 
transferred  to  the  New  York  office. 

A.  E.  Braun,  president  of  the  Farmers  Deposit  National 
Bank,  Pittsburgh,  Pa.,  has  been  elected  a  clirector  of  the 
Pressed  Steel  Car  Company,  New  York,  to  fill  the  vacancy 
caused  by  the  death  of  T.  H.  Given. 

Earle  W.  Yinnedge  has  received  his  discharge  from  the 
military  ser\-ice  and  has  been  appointed  .sales  engineer  for 
the  Worthington  Pump  &  Machinery  Corporation,  New  York, 
with  headquarters  at  Cincinnati,  Ohio. 

T.  L.  Dodd  &  Co.,  Railway  Exchange  building,  Chicago, 
have  been  appointed  western  sales  representatives  of  the 
Worth  Steel  Company,  Claymont,  Del.,  manufacturers  of  fire 
box  steel  plates,  boiler  and  tank  plates. 

L.  H.  Elliott  has  been  elected  vice-president  and  secretary 
of  the  Upson  Nut  Company,  Cleveland,  Ohio,  .succeeding 
Norris  J.  Clarke,  who  has  resigned.  Mr.  Elliott  will  retain 
his  former  position  as  secretary  and  treasurer  of  the  Bourne- 
Fuller  Company,  Cleveland. 

The  Anglo-Saxon  Trading  Corporation,  114-A  Pitt  street, 
Sydney,  Australia,  advises  through  its  New  York  office  that 
it'  desires  to  receive  catalogues  and  full  particulars  from 
manufacturers  of  all  kinds  of  devices  relating  to  the  me- 
chanical side  of  railway  transportation. 

James  U.  :Monroe  has  resigned  as  representative  of  the 
Southeastern  territory  of  the  Hunt-Spiller  Manufacturing 
Corporation,  Boston,  Mass.,  to  become  vice-president  of  the 
Harry  Vissering  Company,  Chicago,  and  vice-president  of  the 
Charles  R.  Long,  Jr.,  Company,  Louisville,  Ky. 

Herbert  Duckworth  has  been  appointed  sales  manager  of 
the  grinding  wheel  division  of  the  Norton  Company,  Wor- 
ceste'r,  Mass.;  Howard  W.  Dunbar  has  been  appointed  sales 
manager  of  the  grinding  machine  division;  John  C.  Spence, 
superintendent,  and  Charles  H.  Norton  chief  engineer. 

W.  Terry  Field,  constructing  engineer  for  the  American 
Car  &  Foundry  Company,  New  York,  with  office  at  Detroit, 
Mich.,  has  resigned  to  form  a  partnership  with  John  R.  For- 
dyce,  formerly"  Major  and  Construction  Quartermaster  at 
Camp  Pike,  Ark.     The  new  firm  will  be  known  as  Fordyce 


&  P'ield,  consulting  and  construction  engineers.  Little  Rock, 
Ark. 

The  Railway  Motor  Car  Company  of  .-Xmerica,  Chicago, 
plan  to  construct  a  manufacturing  plant  at  Hammond,  Ind., 
at  an  approximate  cost  of  $80,000.  The  liuilding  will  be 
oOO  ft.  long  by  100  ft.  wide,  50  ft.  of  which  will  be  two 
stories  high.  The  superstructure  will  be  of  brick  construc- 
tion. 

E.  T.  Sawyer  has  been  appointed  a  representative  of  the 
railway  sales  department  of  the  U.  S.  Light  &  Heat  Corpora- 
tion, Niagara  Falls,  N.  Y.  Mr.  Sawyer  will  specialize  on 
car  lighting  equipment  and  electric  car  welders  and  will  have 
his  headquarters  at  .lO  East  Forty-second  street,  New  York 
City. 

The  Rickert-Shater  Company,  Erie,  Pa.,  is  making  plans 
for  the  erection  of  another  w-ing  to  the  factory  building,  i^ 
ft.  by  150  ft.,  two  stories  high,  of  steel  and  brick  construc- 
tion, in  order  to  take  care  of  the  increased  demand  for  Boehm 
automatic  die  heads  and  R  &  S  tapping  machines.  The 
company  is  also  about  to  place  several  new  tools  on  the 
market. 

F.  O.  Slutz  has  been  appointed  manager  of  the  railway 
sales  department  of  the  B.  F.  Goodrich  Rubber  Company, 
Akron.  Oluo,  succeeding  C.  M.  Woodruft',  who  has  resigned 

to    accept     a     position 
_  with  the  Akron  Board 

of  Education.  Mr. 
Slutz  was  born  on 
April  29,  18S,\  and  re- 
ceived a  high  school 
education.  He  entered 
the  service  of  the  B.  F. 
Goodrich  Rubber  Com- 
pany, on  October  24, 
190'l.  In  1909,  he 
served  as  a  clerk  in  the 
pneumatic  tire  sales  de- 
partment and  the  fol- 
lowing year  was  trans- 
ferred to  the  railway 
sales  department,  where 
he  served  in  various  po- 
sitions, giving  most  of 
his  attention  in  recent 
years  to  railway  sales 
work  exclusively,  until  his  appointment  as  manager  of  the 
same  department.  Mr.  Slutz  will  have  his  headfiuarters  at 
.A.kron,  Ohio. 

Captain  Thomas  O'Leary,  Jr.,  of  the  Fifty-First  Engi- 
neers, has  returned  to  the  service  of  the  New  York  Air  Brake 
Company,  New  York,  as  western  representative  on  lines  west 
of  the  Missouri  river.  Captain  O'Leary  was  adjutant  of  the 
Touraine  division  of  the  Fourteenth  Grand  division.  Camp 
De  Grasse,  France,  operating  the  French  railroad  out  of 
that  place. 

The  Ryan  Car  Company,  Chicago,  is  constructing  an  all- 
steel,  steel  car  plant  90  ft.  by  600  ft.,  upon  a  recently  ac- 
quired 50-acre  tract  one-half  mile  east  of  its  old  plant  at 
Hegewisch,  111.  In  addition  to  the  main  plant  three  .smaller 
buildings  are  being  constructed.  It  is  expected  that  opera- 
tion will  begin  in  the  fall.  The  approximate  cost  of  the 
new  buildings  with  new  equipment  will  be  $,!50,000. 

F.  B.  Hartman  has  been  appointed  representative  of  the 
Hunt-Spiller  Manufacturing  Corporation,  Boston,  Mass.  He 
is  to  cover  the  southeastern  district,  succeeding  J.  M.  Mon- 
roe, who  has  resigned  to  become  vice-president  of  the  Charles 
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H.  Long  Company.  Previous  to  1906  Mr.  Hartman  was 
in  the  service  of  the  Union  Pacitic  and  later  was  with  the 
Southern  Railway,  part  of  the  time  as  general  equipment 
inspector. 

The  Onondaga  Steel  Company,  Inc.,  Syracuse,  N.  Y.,  is 
making  plans  for  building  several  new  additions  to  the  plant 
at  James  street  and  Thompson  road,  Sjracuse,  in  1920.  To 
carrv  out  this  program  the  capitalization  of  the  company 
has 'been  increased  from  $150,000,  to  $1,000,000.  The  new 
Ijuilding  program  calls  for  an  annealing  plant  160  ft.  by  40 
ft.,  an  80-ft.  extension  to  the  present  mill  building  and  several 
other  buildings. 

American  Car  &  Foundry  Company 

The  directors  of  the  .American  Car  Sc  Foundry  Company, 
New  York,  having  recently  abolished  the  .office  of  general 
manager,  James  M.  Buick,  formerly  vice-president  and  gen- 
eral  manager,   has   as- 
sumed the  direction  of 
the  sales  division  of  tlie 
company    and    will    be 
known     as     vice-presi- 
dent in  charge  of  sales. 
The  production  divi- 
sion will  l^e  directed  by 
William  C.  Dickerman, 
who  will  be  known  as 
vice-president  in  charge 
of  operations.     He  will 
be    assisted    by    Fred- 
erick A.   Stevenson,   as 
assistant   vice-president 
in  charge  of  operations, 
who  will  be  head  of  the 
manufacturing     section 
and  have  charge  of  pro- 
duction    in     the     car 
plants,  rolling  mills  and 
foundries,  also  .supervision  over  the  engineering  improvement 
and  research,  patent  and  industrial  relations  sections.     The 
headquarters  of  both  divisions  will  be  at  the  general  offices, 
165  Broadway,  New  Y'ork.     Mr.  Dickerman,  as  head  of  the 
war  division,  and  Mr.  Stevenson,  as  his  assistant,  directed 
the  company's  recent  program  in  the  manufacture  of  muni- 
tions   for    the    govern- 
ment    of     the     United 
States  and  its  allies. 

William  C.  Dicker- 
man  was  born  on  De- 
cember 12,  1874,  at 
Bethlehem,  Pa.  After 
a  preparatory  course  at 
William  Penn  Charter 
School,  Philadelphia, 
he  was  graduated  from 
Lehigh  University  in 
1896,  with  the  degree  of 
mechanical  engineer. 
Mr.  Dickerman  entered 
the  employ  of  the  Mil- 
ton Car  Works,  Milton, 
Pa.,  in  1897,  and  when 
the  American  Car  & 
-  Foundry  Company  was 
organized  he  was  made 
■assistant  district  manager  for  the  Milton  district.  In  1900 
he  became  sales  agent  of  the  company  and  in  1905  was 
elected  to  the  vice-presidency. 

Frederick  A.  Stevenson  was  born  on  April  6,  1880,  at 
Detroit,  Mich.     After  completing  the  high  school  course,  he 
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entered  the  employ  of  the  American  Car  &  Foundry  Com- 
pany in  1899,  as  an  apprentice  in  the  machine  shop  at  the 
Detroit  plant.  In  1902  he  was  transferred  to  the  Berwick 
plant  and  served  as  master  mechanic  in  charge  of  all  me- 
chanical work  in  the  steel  car  department,  and  in  1907  he 
returned  to  Detroit  to  assume  a  similar  position  in  the  com- 
pany's plant.  In  1909  he  entered  the  assistant  general  man- 
ager's department  at  Chicago  and  carried  on  the  develop- 
ment of  new  ideas  and  methods  until  October,  1910,  when 
he  became  assistant  general  superintendent  of  the  Detroit 
plant.  In  1912  Mr.  Steven,son  was  made  general  superin- 
tendent at  Detroit  and  held  this  position  until  January,  1916, 
when  he  was  appointed  assistant  general  manager. 

T.  Leonard  Replogle,  president  of  the  American  Vanadium 
Company,  New  York,  also  president  of  the  Wharton  & 
Northern  Railroad  and  chairman  of  the  board  of  directors  of 
the  Wharton  Steel  Company,  who,  during  the  period  of  the 
war  was  director  of  steel  supplies  for  the  War  Indu.stries 
Board,  has  had  conferred  upon  him  by  the  French  govern- 
ment the  decoration  of  Chevalier  of  the  Legion  of  Honor, 
in  recognition  of  services  rendered  by  him  in  the  Allied  cause 
during  the  war. 

The  Schroeder  Headlight  &  Generator  Co.,  Evansville, 
Indiana,  announce  the  opening  of  two  new  offices.  One  of 
these  offices,  in  charge  of  Harlow  A.  Vamey,  district  sales 
manager  for  the  company,  is  located  at  1051  McCormick 
building,  Chicago.  The  second  office,  at  507  New  Call  build- 
ing, San  Francisco,  will  be  the  headquarters  of  S.  Herbert 
Lanyon,  district  sales  manager  for  the  Pacific  coast  territory. 
Botli  Mr.  Varney  and  Mr.  Lanyon  have  had  a  number  of 
vears  experience  in  the  railway  supply  business. 

Roland  S.  Lebarre,  assistant  manager  of  sales  for  thi 
Cleveland,  Ohio,  district  of  the  Carnegie  Steel  Company, 
Pittsburgh,  Pa.,  has  resigned  to  become  general  sales  man- 
ager of  the  alloy  steel  department  of  the  Interstate  Iron  & 
Steel  Company,  Chicago.  He  began  his  business  career  20 
years  ago  with  the  United  States  Steel  Corporation  and  in 
1902  entered  the  sales  department  of  the  Illinois  Steel  Com- 
pany. During  the  past  14  years  he  has  been  assistant  dis- 
trict manager  of  sales  for  the  Carnegie  Steel  Company,  at 
Cleveland. 

The  Duff  Manufacturing  Company,  Pittsburgh,  Pa.,  is 
constructing  an  addition  of  160  ft.  by  80  ft.,  to  its  works  at 
Pittsburgh.  The  new  building  is  of  Ijrick  and  steel  and  is 
designed  to  accommodate  the  forge  shop  and  heat  treating 
department.  Provision  has  been  made  for  installing  16 
steam  hammers,  with  an  equal  numl)er  of  trimming  presses. 
The  heat  treating  department  will  be  equipped  with  furnaces 
of  the  latest  type,  burning  either  oil  or  gas.  The  completion 
of  the  new  forge  shop,  about  October  1 .  will  make  possible  a 
large  increase  in  the  production  of  Duff  jacks. 

At  the  annual  meeting  of  the  U.  S.  Light  &  Heat  Corpora- 
tion, Niagara  Falls,  N.  Y.,  on  August  l.i,  the  following  direc- 
tors were  elected:  R.  C.  Caples,  E.  H.  Gold,  J.  E.  Kepperley, 
C.  L.  Lane,  C.  O.  Miniger,  T-  O.  Jloore,  B.  J.  O'Reilly, 
J.  A.  Roljerts,  G.  G.  Shepard,  J.  Allan  Smith  and  J.  N. 
Wilhs;  and  the  following  officers  were  elected  for  the  ensuing 
year:  John  N.  Willys,  chairman  of  the  board  of  directors; 
E.  H.  Gold,  vice-chairman  of  the  lioard  of  directors;  J.  Allar 
Smith,  president;  C.  L.  Lane,  vice-president  and  general 
manager;  R.  C.  Caples,  vice-president;  B.  J.  O'Reilly,  treas- 
urer; R.  H.  Van  Nest,  secretary,  and  T.  G.  Swannie,  assist- 
ant secretary  and  assistant  treasurer 

The  Chicago  Pneumatic  Tool  Company,  Chicago,  is  now 
erecting  a  10-storv  office  bu'lding  at  6-8  East  Forty-fourth 
street.  New  York,  in  which  will  be  housed  its  general  offices 
now  at  Chicago.     The  new  Ijuilding  will  be  completed  early 
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in  1920.  The  structure  will  be  of  steel,  brick  and  limestone 
construction  and  will  be  (K-cupicd  solely  by  the  offices  of  the 
company.  The  ground  floor  will  contain  a  permanent  ex- 
hibition room  and  di.splay  of  its  pneumatic  and  electric  drills 
and  other  tools,  gas  engines,  air  compressors,  etc.  .-^  com- 
pleteh-  equipped  service  station  will  also  be  maintained.  The 
si.x  American  plants  and  26  sales  and  service  branches  will 
be  directed  from  Xew  York.  A  sales  and  service  organization 
will  be  maintained  in  Chicago  on  a  more  extensive  scale  than 
formerly. 

George  H.  Richie,  sales  engineer  in  Xew  England  and 
Eastern  Canada  for  the  Sullivan  Machiner)-  Company,  Chi- 
cago, has  been  ]>romotcd  to  New  England  sales  manager, 
succeeding  George  Elmer  Wolcott,  deceased.  R.  S.  Weiner 
has  been  appointed  district  manager  with  headquarters  at 
El  Paso,  Tex.,  in  place  of  Don  M.  Sutor,  who  has  been 
transferred  to  the  St.  Louis,  Mo.,  office  as  sales  manager  for 
Missouri,  Arkansas,  eastern  Texas,  Oklahoma,  Kansas  (ex- 
cept the  oil  territory),  western  Kentucky  and  western  Ten- 
nessee. Phillips  S.  Jarvis  has  resigned  as  sales  manager  for 
the  territory  controlled  from  the  St.  Louis  office  and  Marion 
C.  Mitchell  has  been  appointed  sales  manager  for  the  terri- 
torv  in  Indiana  and  Illinois  previously  controlled  from  the 
St.'  Louis  office,  with  temporary  headquarters  at  St.  Louis. 
Daniel  H.  Hunter  has  been  appointed  sales  manager  for 
Louisiana,  Texas  (except  the  southwestern  section),  and  the 
oil  fields  of  Oklahoma  and  Kansas  with  headquarters  at  Dal- 
las, Tex. 

The  housing  facilities  of  the  Westinghouse  Air  Brake 
Company,  AVihnerding,  Pa.,  are  to  be  extended  at  once  by 
the  erection  of  a  numljer  of  new  dwellings,  for  the  families 
of  employees.  The  Westinghouse  Air  Brake  Home  Building 
Company  has  been  organized  with  a  capital  of  $1,000,000  to 
transact  all  business  relative  to  the  real  estate  and  dwellings, 
which  have  been  transferred  liy  deed  to  this  company  Ijy 
the  Westinghouse  Air  Brake  Company.  It  includes  over  400 
houses  and  consideral)le  vacant  property  in  the  borough  of 
Wilmerding  and  adjacent  territor)-.  The  officers  of  the  new- 
organization  are  A.  L.  Humphrey,  chairman  of  the  board  of 
directors;  C.  A.  Rowan,  president;  \\'.  S.  Bartholomew,  vice- 
president,  and  H.  C.  Tener,  secretary.  In  addition  to  the 
first  three  mentioned  above  J.  F.  Miller  and  G.  W.  Wildin 
are  included  in  the  board  of  directors.  S.  R.  Gittens  has  been 
appointed  manager.  Since  the  Westinghouse  Mr  Brake  Com- 
pany built  its  first  houses  for  employees  in  1890  there  has 
never  been  an  increase  in  rents  and  the  new  company  will 
carry  out  the  same  policy. 

The  Detroit  Seamless  Steel  Tuljes  Company  has  begun 
construction  of  a  $.3,000,000  plant  on  a  60-acre  tract  at  De- 
troit, Mich.  The  first  unit  of  the  plant  will  cost  $1,000,000 
and  will  be  completed  by  January  1,  1920.  The  building 
plans  call  for  a  .structure  of  steel  and  glass  with  brick  and 
concrete  facing.  The  plant  proper  will  occupy  a  space  of  350 
ft.  by  700  ft.  It  will  consist  of  three  bays  for  manufacturing 
units,  a  separate  heating  plant  and  a  two-story  administra- 
tion building.  The  three  manufacturing  units  will  be  each 
90  ft.  wide,  by  700  ft.  and  550  ft.  long  and  45  ft.  high,  to  per- 
mit the  use  of  traveling  cranes  and  other  labor  saving  ma- 
chinery. The  interior  layout  and  special  tube  mill  machinery 
was  designed  under  the' direction  of  C.  A.  Ross,  consulting 
mechanical  engineer,  and  C.  L.  Stafford,  mill  superintendent. 
The  plant  will  be  equipped  with  the  latest  t>pes  of  modem 
labor  saving  devices  and  machines,  and  a  powdered  coal  sys- 
tem will  be  used  for  all  the  heating  and  annealing  processes 
used  in  manufacturing  operations.  The  total  capacity  of  the 
first  unit  of  the  new  plant  will  be  2,500  tons  of  seamless  steel 
tubing  a  month,  the  range  of  .sizes  being  from  one-half  inch 
to  six  inches  outside  diameter,  and  No.  13  gage  and  heavier. 
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^^■I^'DO^v  Fixtures. — Catalogue  W-19  of  the  O.  M.  Ed- 
wards Company,  Inc.,  Syracuse,  N.  Y.,  contains  64  pages 
and  should  prove  of  practical  value  to  car  designers.  It  con- 
tains considerable  detailed  information  about  the  fixtures  and 
the  .service  for  which  the  various  designs  are  best  adapted  and 
Ijy  means  of  drawings  clearly  shows  their  application  to  single 
and  double  sash  windows.  All  of  the  detail  parts,  such  as 
sash  balances  and  brackets,  sash  locks,  racks  and  lifts,  com- 
pression devices  and  weather  stripping,  are  shown  in  numer- 
ous sketches  and  photographs. 

Welding  Rcids  and  Wire. — A  small  booklet  of  60  pages 
has  been  pulilished  by  the  Page  Steel  Sc  Wire  Compan\',  New 
York,  which  contains  a  large  amount  of  useful  information 
on  welding  and  welding  materials  and  describes  the  method 
of  manufacturing  Armco  iron  rods  and  wire  for  oxy-acetylene 
and  electric  welding,  illustrated  with  microphotographs  show- 
ing the  structure  of  the  material  used.  The  booklet  contains 
a  large  number  of  other  illustrations  and  data  in  tabular 
form,  including  a  table  showing  the  diameter  of  rods  to  be 
used  on  various  thicknesses  of  metals  to  be  welded,  tem- 
perature and  metric  conversion  tables  and  data  regarding  the 
properties  of  elements  and  metal  compositions,  etc. 

Texaco  Lubricant.s. — The  series  of  advertisements  of 
the  Texas  Company,  New  York,  entitled  "How  Texas  Jones 
Convinced  the  Railway's,"  which  has  appeared  in  the  Railway 
Mechanical  Engineer,  has  been  reprinted  in  a  booklet  of  39 
pages,  9  in.  by  12  in.,  issued  by  tlie  Texas  Company.  Thirty 
pages  each  contain  a  record  in  dialogue  form,  with  illus- 
trations, of  imaginan.-  meetings  of  a  railroad  purchasing 
Ijoard,  showing  the  evidence  brought  by  "Texas  Jones"  and 
others  to  convince  the  railways  of  the  value  of  using  Texaco 
lubricants.  In  addition  the  book  contains  a  list  covering 
four  pages  of  railroad  products  made  by  the  Texas  Com- 
pany. 

Steel  Tanks  and  Boilers. — A  cloth  bound  book  of  96 
pages,  6  in.  by  9''4  in.,  has  been  published  by  the  Coates- 
ville  Boiler  Works  of  Coatesville,  Pa.,  manufacturers  of 
steel  tanks  for  a  large  variety  of  uses,  A.  S.  M.  E.  boilers, 
stacks,  open  hearth  furnaces,  blast  furnaces,  cement  kilns, 
regenerators,  etc.,  to  show  the  vast  scope  of  the  business  and 
the  great  \'ariety  of  heavy  steel  plate  w-ork  manufactured  in 
the  .shops  of  this  company.  This  is  indicated  in  over  100 
illustrations.  Included  in  the  Ijook  are  the  specifications  for 
steam  boilers  formulated  by  a  committee  appointed  by  the 
American  Society  of  Mechanical  Engineers,  in  accordance 
with  which  Coatesville  boilers  are  made.  The  book  is 
designated  as  General  Catalogue  No.  24. 

Steam  Pumps. — Several  bulletins  have  been  issued  by  the 
A.  S.  Cameron  Steam  Pump  Works,  New  York,  describing 
their  pumps,  which  are  bound  together  in  a  heavy  manila 
folder.  Included  among  these  are  Bulletin  7204,  which  ex- 
plains the  general  characteristics  and  operation  of  Cameron 
steam  piston  and  plunger  pumps;  bulletin  7152,  showing  the 
construction  of  a  single  suction  volute  centrifugal  pump, 
with  taljles  of  capacities,  speeds  and  horsepowers:  fulletin 
No.  7251,  covering  two-stage  motor  driven  and  three-stage 
turbine  driven  centrifugal  pumps  and  giving  complete  in- 
formation regarding  their  operation,  specifications  and  de- 
tail parts:  and  bulletin  7150,  describing  and  illustrating  the 
general  design  of  a  double  suction  volute  centrifugal  pump, 
including  the  results  of  tests  made  with  this  pump  and  useful 
information  regarding  the  friction  and  pressure  of  water. 
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An  Educational 
Campaign 
Necessary 

A  study  made  b)' 
percentage  of  the 


Railroads  generally  have  made  the 
same  mistake  as  other  industries  in  not 
giving  critical  attention  to  the  Ameri- 
canization of  aliens  in  their  employ, 
employment  experts  indicates  that  a  large 
misunderstandings  with  labor  in  indus- 
trial organizations  is  due  to  the  fact  that  foreigners  do  not 
appreciate  the  conditions  under  which  they  are  working  and 
the  ideals  which  dominate  American  industrial  establish- 
ments. A  comparatively  small  amount  of  educational  work 
along  these  lines  in  some  establishments  has  been  very  help- 
ful' in  promoting  harmony  and  in  eliminating  possible 
sources  of  trouble.  The  seriousness  of  the  alien  problem  is 
no  more  clearly  indicated  than  by  the  steel  strike.  The 
American  born  workers  are  apparently  against  the  strike  and 
are  loyal  to  their  employers,  while  the  foreign  born,  or  aliens, 
are  supporting  the  strike  and  are  apparently  entirely  in  the 
hands  of  the  radical  element.  It  is  time  that  every  railroad 
and  every  department  on  the  railroad  took  careful  steps  to 
study  its  labor  conditions  and  wherever  necessary  to  intro- 
duce intensive  educational  work  tending  to  completely  Ameri- 
canize all  of  its  employees.  Work  along  this  line  will 
certainly  result  in  a  more  effective  organization. 


Limitations 

of 

Welding 


The  oxy-acetylene  and  electric  welding 
processes  have  been  found  suital)le  for 
such  a  mde  variety  of  work  that  some 
have  gained  the  impression  that  auto- 
genous welding  can  be  used  satisfactorily  under  practically 
any  conditions.  One  large  railroad  recently  had  two  wrecks 
due  to  the  failure  of  welded  parts,  which  illustrates  the  dis- 
astrous results  that  may  follow  if  welding  is  not  confined  to 
its  proper  sphere.     These   wrecks   occurred   in   an  interval 


of  a  few  weeks  and  in  both  cases  the  cause  was  traced  to  a 
welded  car  axle.  Appearances  indicated  that  at  some  time 
brake  rods  or  other  parts  had  borne  on  the  axle  and  had 
worn  a  groove  around  it.  This  depression  had  been  filled 
by  welding  and  the  axle  had  been  reapplied.  Instead  of 
strengthening  the  axle,  the  heat  of  the  welding  operation 
probably  affected  the  structure  of  the  metal,  weakening  it  and 
resulting  in  failure  under  load.  The  damage  caused  by 
these  two  wrecks  amounted  to  several  thousand  dollars  and 
it  is  hardly  necessary  to  point  out  that  this  would  have  been 
sufficeint  to  pay  for  a  considerable  number  of  new  axles. 

The  American  Railroad  Association  Committee  on  Weld- 
ing Truck  Side  Frames,  Bolsters  and  Arch  Bars  has  recom- 
mended that  welding  cracks  or  fractures  should  not  be 
permitted  on  axles,  arch  bars,  car  wheels  or  tires,  truck 
equalizers,  spring  or  bolster  hangers,  brake  wheels,  coupler 
bodies  or  knuckles,  knuckle  pins,  locks,  lifters  or  throwers, 
or  on  parts  made  of  alloy  steel  or  heat  treated  carbon  steel. 
Although  the  welding  of  these  parts  has  not  been  officially 
prohibited  by  the  association,  the  committee's  report  will 
almost  certainly  be  adopted.  At  any  rate,  it  would  seem  that 
roads  that  have  made  a  practice  of  welding  the  parts  named 
above  might  do  well  to  follow  the  recommendations  of  the 
committee. 


Injustice 

to  Stores 

Department 


The  stores  departments  of  the  railroads 
have  faced  a  most  difficult  situation 
during  the  past  year  or  so.  The  men 
in  this  department  have  not  been 
organized  and  for  some  reason  the  Railroad  Administration 
has  left  the  readjustment  of  wages  and  salaries  to  the 
regional  authorities.  The  matter  was  finally  attended  to  in 
some  regions,  but  the  employees  in  other  regions  have  up  to 
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this  time  had  little,  if  any,  consideration.  Not  only  have 
the  storekeepers  themselves  been  discouraged  because  of  lack 
of  recognition  in  the  revision  of  salaries,  but  they  have  had 
to  struggle  along  as  best  they  could  with  the  payment  of  very 
low  wages  to  their  employees,  as  compared  to  the  other 
departments  alongside  of  which  they  have  been  working. 
This  was  quite  forcefully  brought  out  in  the  discussion  of 
the  paper  which  was  presented  at  the  September  meeting  of 
the  New  York  Railroad  Club  by  Director  of  Purchases 
Henry  B.  Spencer.  Complaint  was  also  made  of  the  large 
amount  of  red  tape  which  the  storekeeping  departments  are 
having  to  observe  in  connection  with  tlie  preparation  of  re- 
ports preliminary  to  the  turning  back  of  the  railroads  to  their 
owners. 

In  the  words  of  one  of  the  speakers,  the  stores  depart- 
ment could  make  good  under  the  present  conditions  if  it 
was  required  to  provide  only  those  things  which  were  essen- 
tial and  could  cut  out  the  frills.  In  reply  to  this  criticism, 
Frank  McManamy,  assistant  director  of  operation,  claimed 
that  the  ball  of  red  tape  was  small  as  compared  to  that  used 
on  some  of  the  railroads  under  former  conditions.  George 
G.  Yeomans,  the  assistant  director  of  purchases,  stated  that 
the  requirements  of  the  Railroad  Administration  were  burden- 
some only  to  those  roads  wliich  did  not  keep  accurate  records 
as  to  the  amount  of  material  on  hand  and  where  it  was 
located.  Regardless  of  these  statements,  however,  the  testi- 
mony of  storekeepers  generally  is  that  the  conditions  under 
which  they  are  now  working  are  extremely  difficult  and 
burdensome  and  that  some  relief  should  be  afforded,  both  in 
making  suitable  allowances  for  the  wages  and  salaries  of  men 
in  this  department,  as  well  as  the  elimination  of  all  reports 
that  are  not  absolutelv  essential. 


trainmen,  therefore  a  decrease  in  the  cost  of  wages  may  be 
more  than  offset  by  an  increase  in  the  cost  of  locomotive 
maintenance. 

The  Santa  Fe  and  Decapod  types  have  probably  not  been 
in  service  long  enough  to  determine  definitely  under  what 
conditions  they  can  be  operated  more  economically  than  the 
Mikado  type.  The  data  given  above  indicates  that  careful 
consideration  is  necessary  to  avoid  costly  mistakes  in  the 
selection  of  heavy  motive  power. 


Is  the  Five  The  progressive  increase  in  the  size  of 

.  road  engines  has  in  recent  years  led  to 

Coupled  Engine  ^^^  adoption  of  the  Santa  Fe  und  De- 
a  Success?  capod  types  to  replace  the  Consolidation 

and  Mikado.  Railroad  officers  have  considered  it  axiopi- 
atic  that  as  the  tractive  effort  of  locomotives  increases  the 
cost  of  wages  for  train  and  engine  men  and  of  locomotive  re- 
pairs would  decrease  (on  a  ton-mile  basis).  So  long  as  this 
holds  good  the  adoption  of  heavy  motive  power  would  prove 
economical  as  the  other  two  large  items  of  expense,  locomo- 
tive fuel  and  maintenance  of  way  and  structu'ss,  were  only 
slightly  affected  by  the  size  of  the  locomotives.  Some  sta- 
tistics of  the  cost  of  maintenance  of  locomotives  with  five 
pairs  of  drivers  which  have  recently  been  compiled  indicate 
that  there  is  some  room  for  doubt  as  to  whether  tlie  intro- 
duction of  these  locomotives  has  reduced  the  cost  of  trans- 
portation. 

The  cost  of  maintaining  the  machinery  on  Santa  Fe  and 
Decapod  locomotives  has  been  found  to  l>e  disproportionately 
high.  The  wear  on  side  rod  bushings,  back  end  main  rod 
brasses  and  driving  boxes  is  excessive.  Tire  wear  in  some 
cases  amounts  to  as  much  as  1-16  in.  per  month,  necessitat- 
ing turning  the  tires  every  20,000  miles.  In  some  designs 
the  boiler  tubes  have  been  placed  too  close  together  in  tlie 
attempt  to  secure  adequate  heating  surface,  and  this  has  made 
frequent  tube  renewals  necessan,'.  Where  the  roadbed  has 
rnany  curves,  locomotives  with  five  pairs  of  drivers  have 
proved  extremely  hard  on  the  track. 

Against  these  disadvantages  must  be  weighed  the  advan- 
tage of  the  heavier  train  load  to  be  .secured  due  to  higher 
tractive  eft'ort.  In  this  connection  it  is  well  to  note  that 
each  successive  increase  of  10.000  lb.  in  the  tractive  effort 
causes  a  smaller  reduction  in  the  cost  of  wages  for  the 
train  crew  per  gross  ton  mile.  Furthermore,  the  cost  of 
locomotive  repairs  and  enginehouse  expenses  on  a  ton-mile 
basis  is  greater  than  the  cost  of  wages  for  enginemen  and 


Bad  Order  W*  *^  approach  of  the  winter  season 

and  its  attending  difficulties  of  trans- 
portation  the  freight  car  situation  is  a 
Situation  matter  of  concern  not  only  to  railroad 

men  but  to  the  people  of  the  entire  country.  The  condition 
of  freight  cars  in  general  is  of  great  moment,  but  the  most 
vital  question  is  whether  or  not  we  are  to  have  efficient  serv- 
ice in  the  distribution  of  fuel.  In  recent  statements  made 
Ijefore  the  Senate  committee  investigating  the  coal  situation 
we  find  a  wide  divergence  of  opinion  as  to  the  probability 
of  a  coal  shortage  and  the  necessity  of  immediate  attention 
being  given  to  the  repair  of  bad  order  cars,  of  which  there 
are  undoubtedly  a  great  number — far  too  many.  The  coal 
producers  insist  that  they  are  not  supplied  with  coal  cars  in 
sufficient  numbers  to  warrant  the  constant  operation  of  the 
mines;  that  at  many  of  the  mines  it  has  been  necessary  to 
suspend  operations  entirely  for  extended  periods  (285  mines 
were  reported  idle  during  the  week  of  July  26)  because  of 
the  car  shortage. 

The  Railroad  Administration,  however,  contends  that  there 
is  no  serious  car  shortage  and  that  car  repairs  are  being 
made  as  rapidly  as  conditions  require.  Recent  statements 
by  Railroad  Administration  officials  indicate  that  for  the 
purpose  of  keeping  down  expenditures  the  car  repair  program 
has  been  much  curtailed  in  recent  months  and  that  this 
accounts  in  part  for  the  increase  in  the  number  of  bad  order 
CLirs.  The  Railroad  Administration  claims  to  have  the  situ- 
ation under  control  and  that  any  coal  shortage  will  not  be 
due  to  lack  of  cars. 

Whatever  may  be  the  merits  of  either  side  of  this  con- 
troversy it  is  a  fact  that  the  general  condition  of  freight 
cars  throughout  the  country  is  bad.  Evidence  of  this  may 
be  seen  at  any  terminal.  The  aspect  of  the  bad  order  car 
situation  is  not  very  bright  in  view  of  the  conditions  existing 
during  the  last  half  of  1918  and  the  fact  that  the  working 
liours  of  the  shopmen  have  been  very  considerably  reduced 
during  1919  the  result  of  which  can  not  have  been  other 
than  to  reduce  the  output  of  repairs. 

The  reports  of  the  railroads  to  the  Division  of  Operation 
of  the  Railroad  Administration  covering  a  period  of  10 
weeks  from  July  20  to  September  21,  1918,  show  that  while 
the  number  of  cars  requiring  heavy  repairs  increased  from 
49  per  cent  to  59  per  cent  of  the  total  number  listed  as  in 
bad  order,  only  about  10  per  cent  of  the  cars  reported  as 
turned  out  of  shop  during  that  time  were  given  heavy  repairs. 
This  indicates  that  many  cars  requiring  heav)'  repairs  were 
given  only  sufficient  attention  to  put  them  in  such  condition 
as  W'Ould  permit  tlieir  use — in  other  words,  they  had  been 
turned  in  for  heavy  repairs  and  were  given  only  light  repairs. 
This  practice  of  putting  off  the  evil  day  can  not  be  too 
strongly  condemned,  as  it  inevitably  leads  to  a  generally 
poor  condition  of  equipment  and  merely  adds  to  the  difficulty 
of  eventually  putting  the  cars  in  proper  condition. 

The  steady  increase  in  the  percentage  of  cars  requiring 
heavy  repairs  and  the  reduced  output  of  the  repair  shops 
makes  it  highly  improbable  that  the  car  repair  situation  is 
under  control  or  in  a  very  encouraging  condition  at  the  pres- 
ent time.  For  the  purpose  of  keeping  down  expenditures 
the  needed  repairs  have  been  neglected  during  the  present 
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year  and  it  is  quite  probable  that  since  the  opportunity  to 
remedy  tlie  poor  condition  during  a  favorable  season  has 
passed,  we  can  iook  for  no  great  improvement  now  that  the 
demands  for  cars  will  become  greater,  unless  immediate  and 
adequate  steps  are  taken  to  remedy  the  bad  order  car  situ- 
ation. 

It  is  the  plain  duty  of  those  entrusted  with  the  production 
and  distribution  of  a  necessity  such  as  coal  to  leave  nothing 
undone  that  might  cause  disruption  of  the  service  to  which 
the  consumer,  who,  of  course,  must  pay  the  bills,  is  entitled. 
While  the  doctors  disagree  on  the  diagnosis  the  patient 
frequently  dies  of  the  disease.  Have  done  with  quibbling 
over  the  cause  and  apply  the  remedy. 


Labor  a  tendency  to  recognize  the  fact  that  high  production 
is  the  only  guarantee  of  prosperity  for  the  workers.  The 
position  which  this  organization  has  assumed  in  the  past  may 
be  considerably  modified  and  the  objections  to  detailed 
studies  of  shop  operations  may  be  abandoned.  The  matter 
has  such  an  important  bearing  on  shop  costs  that  the  future 
attitude  of  the  federation  will  be  watched  with  a  great  deal 
of  interest. 


.j^,        „  At   the  present   time  there  is   a  great 

„,        '        deal  of  discussion  concerning  the  rela- 

„„  .  live  cost  of  doing  work  on  an  hourly 

Efficiency  ,       .  .    "  ,  ,  ■' 

wage    basis    of    payment    and    under 

special  wage  systems,  such  as  piecework  or  bonus  plans. 
Some  contend  that  the  abolition  of  piecework  has  reduced 
the  shop  output  very  greatly;  others  claim  that  operations 
can  be  perfonned  quite  as  economically  under  the  day  work 
system  if  the  supervisory  force  is  properly  organized.  What- 
ever the  ultimate  effect  may  be,  there  is  no  question  that 
some  shops  tliat  have  changed  from  piecework  to  day  work 
are  finding  the  readjustment  to  meet  the  new  conditions  very 
difficult. 

Special  wage  systems  have  been  likened  to  patent  medi- 
cines that  often  proved  remedies  for  many  of  the  diseases 
of  the  shop  system.  They  supplied  an  individual  incentive 
for  high  production  which  counteracted  the  effects  of  inade- 
quate supervision,  lack  of  facilities  and  poor  shop  arrange- 
ment. The  piecework  system  caused  the  men  to  plan  their 
work  to  avoid  delays  as  much  as  possible  while  the  fi.xing 
of  rates  for  various  operations  necessitated  close  attention 
to  the  details  of  the  work,  which  disclosed  wastes  and  led  to 
their  correction.  In  order  to  secure  as  good  results  from  day 
work  as  were  secured  when  piecework  was  in  operation,  some 
other  agency  must  lie  supplied  to  effect  the  performance  of 
these  functions. 

One  of  the  handicaps  which  have  often  been  overcome  by 
piecework  is  a  poor  shop  layout.  When  each  man  is  interested 
in  having  work  brought  to  his  machine  promptly  the  foreman 
is  not  called  on  to  give  much  attention  to  the  delivery  of  mate- 
rial, regardless  of  the  defects  in  the  arrangement  of  tools  in 
the  shop.  Under  a  daywork  system  there  is  more  need  for  a 
scientific  layout  and  for  co-operation  with  the  workmen  to 
eliminate  wasted  time.  With  the  incentive  for  following  up 
work  removed,  adequate  crane  or  trucking  service  and  means 
for  furnishing  the  necessary  tools  and  drawings  viathout  de- 
lay are  essential. 

Of  even  greater  importance  than  the  routing  and  dis- 
tribution of  work  is  the  detailed  study  of  shop  operations  and 
the  establishment  of  definite  standards  to  gage  results.  This 
could  be  followed  out  as  well  under  day  work  as  with  piece- 
work, but  there  is  some  question  as  to  the  feasibility  of 
establishing  such  systems  under  present  conditions.  The 
labor  organizations  which  are  now  the  recognized  repre- 
sentatives of  the  shop  craftsmen  have  in  the  past  opposed  any 
detailed  time  studies  of  machine  operations  in  any  of  the 
union  shops. 

The  unions  have  maintained  that  time  studies  were  only  a 
means  of  exploiting  the  workers,  while  the  railroad  officers 
have  interpreted  the  opposition  as  an  attempt  to  decrease 
production  and  to  shield  inefficient  workmen.  Time  studies, 
if  rationally  employed,  would  be  of  great  benefit  in  improv- 
ing shop  operation  and  there  is  no  inherent  reason  for  oppo- 
sition on  the  part  of  lalior  organizations.  There  seems  to  be 
teveloping  among  the  officers  of  the  American  Federation  o) 


g      ^  During  the  past  two  months  conventions 

were  held  by  several  of  the  mechanical 

eg  ecte  associations   which   had   not  met  since 

Recommendations  J915  Among  the  most  important 
action  taken  at  these  conventions  was  the  renewal  of  recom- 
mendations made  in  previous  years  but  not  yet  adopted  by 
the  railroads. 

The  Master  Blacksmiths'  Association  brought  out  the 
benefits  that  could  be  derived  by  a  standardization  of  certain 
details  of  safety  appliances.  At  the  present  time  brake 
staffs  are  made  with  drums  of  various  diameters  and 
lengths.  The  Safety  Appliance  Act  forbids  the  welding  of 
brake  staffs,  therefore,  in  case  a  broken  brake  staff  cannot 
be  duplicated  from  stock  it  must  be  forged  by  hand,  which 
is  an  expensive  process.  A  standard  brake  staff  could  readily 
be  designed  which  would  vary  only  as  to  length  and  a  limited 
number  of  lengths  could  be  adopted  to  meet  the  require- 
ments of  all  ordinary  types  and  sizes  of  freight  cars  now 
in  service. 

A  like  situation  exists  with  regard  to  grab  irons.  The 
safety  appliance  standards  mention  four  different  lengths, 
namely  14  in.,  16  in.,  18  in.  and  24  in.  The  roads,  however, 
have  not  adhered  to  these  dimensions  and  as  the  welding 
of  grab  irons  is  not  permitted  under  the  M.  C.  B.  rules,  it  is 
often  a  difficult  matter  to  replace  one  that  is  broken.  If 
standard  designs  of  each  of  the  lengths  given  above  were 
adopted,  one  type  for  application  to  the  car  body  and 
another  for  use  with  wooden  or  metal  stiles,  these  eight 
different  sizes  could  be  made  to  meet  practically  all  of  the 
requirements. 

Definite  action  intended  to  bring  about  a  standardization 
of  small  tools  was  taken  at  the  convention  of  the  Tool  Fore- 
men's Association.  Many  of  the  hand  tools  which  are  now 
made  in  railroad  shops  could  be  purchased  at  a  saving  if  the 
manufacturers  were  able  to  meet  the  demands  of  all  the  rail- 
roads with  a  single  design.  Due  to  minor  differences  in  the 
sizes  of  squares,  or  lengths  and  diameter  of  shanks,  these 
tools  are  now  classed  as  special  material.  Not  only  is  the 
price  considerably  higher  than  for  standard  types  but  the 
time  required  to  fill  an  order  is  also  much  longer.  The 
makers  of  small  tools  would  willingly  co-operate  with  the 
railroads  in  establishing  standards  and  it  is  to  be  hoped  that 
the  work  begun  in  1915  will  now  be  carried  to  a  successful 
conclusion. 

.Another  matter  which  has  awakened  renewed  interest  is 
the  purchase  of  paint  and  varnish  on  specifications,  which 
was  brought  up  at  the  convention  of  the  Master  Car  and 
Locomotive  Painters'  Association.  The  immediate  cause  of 
the  protest  against  specifications  for  these  materials  was  the 
inferior  quality  of  the  paint  furnished  under  the  Administra- 
tion's requirements.  The  shortage  of  linseed  oil  makes  it 
almost  necessary  to  accept  substitutes,  but  this  will  not  neces- 
sarily result  in  lowering  the  quality  of  the  material  as  many 
of  these  substitute  oils  have  been  thoroughly  tested  and  found 
superior  to  linseed  oil  for  certain  purposes.  Apparently, 
the  specifications  have  led  to  the  use  of  inferior  grades  of 
linseed  oil  and  have  sustained  the  contention  of  the  master 
painters,  that  practical  tests,  backed  by  the  guarantee  of  a 
reputable  manufacturer  form  the  best  basis  for  buying  paint 
and  varnish. 
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INADEQUATE    MAIN    DRIVING    BOXES 

PniLADELPHIA.     Ps. 

To  THE  Editor: 

Vour  article  in  a  recent  issue  in  regard  to  the  main  driv- 
ing boxes  for  large  locomotives  calls  to  mind  some  experi- 
ence with  driving  boxes  that  were  hard  to  .get  running 
nicely,  and  what  I  thought  tlien  and  still  do  should  be  a 
satisfactory  solution  of  the  difficulty.  The  ordinary  form 
of  driving  box  has  a  bearing  on  only  one  side  of  the  shaft, 
and  while  this  has  worked  well  in  the  past  with  small  loco- 
motives, there  docs  not  always  seem  to  be  Ijcaring  in  the 
proper  place,  and  it  is  not  the  best  form  for  lubrication. 

My  attention  was  first  called  to  this  matter  a  few  )ears 
ago,  when  in  the  mechanical  department  of  an  Eastern 
road.  This  road  had  some  three-cylinder  locomotives 
in  high-speed  passenger  service  which  were  built  about  10 
years  ago.  They  were  fine  machines,  ran  fast  and  well,  and 
were  in  general  very  reliable.  But  they  had  one  defect — 
they  were  very  hard  to  break  in  service — and  even  after 
they  were  running  well  it  was  always  possible  that  they 
would  suddenly  develop  hot  boxes.  Designed  originally 
for  grease  lubrication,  the  first  one  refused  to  run  until  oil, 
with  a  force  feed  lubricator,  had  been  substituted.  This 
gave  results,  but  after  any  shopping  at  which  work  was 
done  on  the  driving  journals  or  brasses  there  was  always 
the  same  difficulty.  The  development  of  hot  boxes  seemed 
to  be  a  matter  of  the  attention  paid  to  the  lubrication;  .some- 
times a  locomotive  working  out  of  our  roundhouse  would  go 
a  surprisingly  long  time  without  any  trouble,  out  of  another 
it  would  develop  a  hot  box  in  a  very  short  time.  After  any 
general  overhauling  the  work  of  breaking  in  the  locomotive 
would  be  about  as  follows.  The  locomotive  would  be  run 
leisurely  up  the  line  and  back  again,  and  on  its  return  be 
looked  over.  But  unlike  the  ordinary  locomotive  one  or 
all  of  the  driving  boxes  would  be  pretty  warm.  The  waste 
in  the  cellars  would  then  be  shaken  up,  the  lubricator  filled, 
and  they  would  try  again.  About  thirty  miles  up  the  line 
a  stop  would  be  made,  the  boxes  looked  over  and  the  warm- 
est ones  repacked.  By  this  time  some  of  them  would  be 
getting  pretty  hot,  and  these  would  be  given  additional 
treatment  in  the  form  of  a  generous  amount  of  tallow  on 
top  of  the  waste.  And  so  it  would  go  up  and  down  the 
line,  always  watching  the  driving  boxes,  repacking  the 
wannest,  and  putting  on  tallow  when  one  got  real  hot,  the 
boxes  cooling  off  one  by  one  until  finally  all  would  run 
cool.  Sometimes  it  seemed  hopeless  for  one  or  more  of  the 
boxes  ever  to  run  right,  and  the  locomotive  had  to  go  into 
the  shop  and  have  more  work  done  on  them.  After  several 
days  or  a  week  of  running  light  and  now  and  then  pushing 
a  coal  train,  the  locomotive  would  be  fit  to  start  in  passenger 
service. 

The  reason  usually  given  for  this  trouble  in  breaking  in 
the  bearings  is  that  the  more  uniform  turning  moment  of 
the  three-cylinder  locomotive  causes  the  axles  to  ride  more 
steadily  in  the  boxes  and  the  lubricant  does  not  get  the 
chance  to  spread  that  it  does  in  the  case  of  the  two-cylinder 
locomotive.  A  brief  analysis  of  the  stresses  in  such  a  three- 
cylinder  locomotive  shows  that  the  stresses  on  the  main 
boxes  for  a  single  axle  locomotive  alternate  twice  in  each 
revolution,  the  same  as  a  two-cylinder  locomotive,  but  that 
this  maximum  is  much  less,  and  the  build  up  more  slow, 
so  that  the  theory  is  probably  correct.  It  seemed  to  me  at 
the  time,  and  I  still  believe  that  a  different  form  of  box 
with  a  different  lubricating  system  would  have  enabled  these 
locomotives  to  get  into  service  as  readily  as  any  others.   What 


is  needed  is  a  box  where  the  oil  does  not  have  a  chance  to 
get  off  the  licaring,  as  it  does  in  a  box  with  an  open  cellar, 
and  fitted  so  that  the  luliricant  is  applied  at  the  point  of 
greatest  pressure. 

About  this  time  some  locomotives  were  built,  designed, 
as  I  recall,  for  a  104,000-lb.  piston  thrust  and  a  load 
per  pair  of  driving  wheels  of  74,000  lb.  Although  having 
two  cylinders,  they  developed  the  same  trouble  as  the  three- 
cylinder  engines — they  would  not  run  on  grease.  Force 
feed  oil  lubrication  was  substituted  with  satisfactory  re- 
sults. These  locomotives  had  hollow  main  shafts  which,  of 
course,  contributed  to  their  running  hot,  but  a  little  thought 
reveals  a  strange  condition  in  the  driving  bo.xes.  The  piston 
thrust  is  abnormally  large,  compared  to  the  weight  on 
drivers;  the  spread  of  the  cylinders  is  more  than  twice  the 
distance  between  frame  centers  so  that  at  certain  parts  of 
the  revolution  the  stress  on  the  frames  due  to  piston  thrust 
will  be  about  double  the  piston  load,  about  200,000  lb.  in 
each  frame;  to  this  must  be  added  the  proportionate  share 
of  the  tractive  effort,  making  a  maximum  total  of  220,000 
lb.  for  one  side  of  this  locomotive.  At  the  beginning  of  the 
stroke  the  side  rods  cannot  be  counted  on  to  carry  any  of 
the  load,  and  this  full  load  will  be  thrown  on  the  main 
driving  box.  The  vertical  load  on  this  box  probably  is  not 
over  32,000  lb.  The  ordinary  form  of  driving  box  with 
which  the  locomotive  was  fitted  has  a  bearing  on  the  top 
side  of  the  shaft  only,  and  it  is  cut  away  for  a  half  inch  or 
so  from  the  center  line  to  help  lubrication.  Now  notice 
what  happens  in  this  particular  ca.se.  There  is  a  horizontal 
thrust  on  the  bearing  of  possibly  200,000  lb.  at  certain  parts 
of  the  revolution.  There  is  a  vertical  load  of  only  32,000 
lb.  The  resultant  of  these  two  will  be  pretty  nearly  hori- 
zontal, and  will  hit  the  bearing  only  about  an  inch  above 
the  center  line,  or  about  yz  in.  above  the  actual  bottom  of 
the  bearing,  and  the  whole  load  is  being  carried  on  a  narrow 
strip  at  the  bottom.  The  bearing  instead  of  being  the 
nominal  11-in.  by  14-in.  or  thereabouts,  is  only  1-in.  by 
14-in.,  and  the  load,  instead  of  32,000  lb.,  is  actually  200,000 
lb.  An  adequate  remedy  would  take  the  form  of  extend- 
ing the  bearing  further  around  the  axle,  so  that  there  would 
be  bearing  surface  at  the  center  line  of  the  axle  where  the 
great  frame  load  is  applied. 

Such  an  axle  Ijox  would  have  the  bearing  covering  more 
than  half  of  the  shaft,  which  would  mean  that  it  would  be 
made  in  more  than  one  piece  in  order  to  get  it  off.  There 
is  no  insurmountable  difficulty  in  this  and  probably  several 
solutions  could  be  found.  It  would  mean  more  machine 
work  on  the  new  box,  but  the  maintenance  should  be  less. 
Increasing  the  length  of  the  journal  to  give  more  bearing 
surface  will  not  give  the  same  results,  as  there  is  very  little 
bearing  surface  to  increase,  and  increasing  the  length  throws 
the  frame  centers  nearer  together,  increasing  the  load  on  the 
bearing.  For  an  engine  with  oil — and  oil  lubrication  is 
more  efficient  than  grease — a  bearing  of  but  two  pieces,  com- 
pletely encircling  the  shaft  would  he  the  thing.  This  could 
be  bored  to  a  nice  running  fit  and  should  last  a  long  time. 
With  oil  lubricant  a  force  feed  lubricator,  leading  the  oil 
to  the  proper  point  on  the  Isearing.  would  seem  most  suitable. 
For  grease  lubrication  the  bearing  might  be  made  in  three 
nearly  equal  pieces,  or  made  in  two  pieces,  one  large  and 
strong  enough  to  have  a  cavity  to  hold  the  grease  pad. 

The  conditions  I  have  mentioned  are,  of  course,  excessive 
for  a  locomotive  with  only  two  pairs  of  drivers,  but  with  a 
powerful  locomotive  having  five  pairs  the  condition  must  be 
much  worse.  With  the  ordinary  form  of  locomotive  full 
piston  load  is  thrown  on  the  main  crank  pin  at  the  time  it 
crosses  the  dead  center,  but  the  side  rods  do  not  carry  any 
load  until  it  is  quite  a  way  past,  and  for  that  time  the 
main  driving  box  must  carry  all  the  horizontal  load  on  its 
side  of  the  engine,  which  is  more  than  it  can  do,  as  it  is  now 
constructed.  George  L.  Clouser. 


Traveling  Engineers'  Convention 


Subjects  Binclude     Economical    Speed    of     Freight 
Trains    £md    Caring   for   Locomotives  at  Terminals 


C*  p.  R.  Passenger  Train  Leaving  Windsor  Street  Station,  Montreal,  Que 


THE  Traveling  Engineers'  Association  held  its  twenty- 
seventh  convention  at  the  Hotel  Sherman,  Chicago, 
beginning  September  16  and  closing  September  19. 
Following  the  formal  opening  exercises  the  president,  H.  F. 
Henson,  road  foreman  of  engines  of  the  Norfolk  &  Western, 
addressed  the  convention. 

PRESIDENT'S  ADDRESS 

Mr.  Henson  spoke  in  part  as  follows:  Our  last  conven- 
tion met  during  the  great  world  struggle  and  at  that  time 
all  our  attention  was  devoted  to  bringing  the  conflict  to  a 
successful  conclusion.  We  have  met  the  challenge  of  war. 
Now  let  us  meet  the  challenge  of  peace  and  securely  re-es- 
tablish justice,  loyalty  and  freedom.  In  these  trying  times 
labor  cannot  afford  to  put  itself  in  the  position  of  obstructing 
the  wheels  of  progress.  The  workers  must  see  that  not  only 
loyalty  to  their  country  but  also  loyalty  to  its  industries  is 
essential.  The  conservatism  and  loyalty  of  the  traveling 
engineers  has  never  been  questioned  and  they  can  help  to 
influence  opinion  among  the  many  employees  with  whom 
they  come  in  contact. 

After  referring  to  the  present  industrial  unrest,  Mr.  Hen- 
son made  a  plea  for  rigid  economy  in  the  use  of  fuel  and  sup- 
plies on  the  railroads.  In  discussing  the  affairs  of  the  as- 
sociation he  mentioned  that  the  American  Railroad  .Associ- 
ation has  invited  the  Traveling  Engineers  to  amalgamate 
with  it  and  asked  the  members  to  give  this  consideration. 

COMMITTEE  REPORT  ON  PASSENGER  TRAIN 
BRAKING 

The  following  is  a  summar)-  of  the  report  of  the  Commit- 
tee on  Handling  Air  Brakes  on  Passenger  Trains. 

Before  coupling  to  the  train  the  compressor  steam  valve 
should  be  opened  wide,  the  steam  end  lubricator  feed  in- 
creased to  about  two  drops  per  minute  for  each  compressor 
having  two  steam  cylinders,  or  one  drop  per  minute  for  each 
compressor  having  one  steam  cylinder.  To  assist  in  charging 
the  train  quickly  the  brake  valve  should  be  placed  on  lap, 
the  ma.ximura  main  reservoir  pressure  accumulating.  To 
charge  the  train  quickly  release  position  should  be  used  until 
five  pounds  less  than  standard  brake  pipe  pressure  is  shown 
on  moving  the  valve  to  running  position. 

BRAKE   TESTS 

The  report  outlined  the  procedure  for  making  the  stand- 
ing brake  test  and  also  contained  instructions  for  a  brake 


pipe  test  to  be  made  if  for  any  reason  an  angle  cock  or 
double  heading  cock  had  Ijeen  closed  at  any  time-,  to  insure 
that  all  such  cocks  have  been  reopened.  A  running  test  to  in- 
sure that  the  brakes  can  be  operated  from  the  brake  valve  must 
be  made  when  the  engines  have  been  changed  or  at  other  times 
after  the  hose  has  been  uncoupled  or  parted,  also  at  a  sufficient 
distance  from  drawbridges,  railroad  crossings  or  before  going 
down  heavy  grades,  so  that  the  train  can  be  stopped  by  hand 
brakes.  The  train  should  be  left  with  a  reduction  of  20 
lb.  on  the  completion  of  a  stop  at  tenninals  for  the  incomT 
ing  brake  inspection. 

STARTING    AND   SLACKING 

To  avoid  shocks,  which  are  disagreeable  to  passengers 
and  damaging  to  equipment,  the  committee  recommends  that 
where  starting  requires  the  taking  of  slack  the  throttle  should 
be  closed,  the  independent  brake  applied,  the  locomotive  re- 
versed and  the  engine  brake  then  graduated  off.  Steam 
should  be  used  if  necessary  to  close  in  all  train  slack  and  if 
the  train  must  be  backed  to  a  more  favorable  place  for  start- 
ing, the  engineman  should  continue  to  work  steam  moderately 
until  the  stop  is  completed  in  order  to  have  all  slack  closed  in. 
The  engine  should  then  be  reversed,  the  release  of  the  brakes 
started  and  steam  then  used  as  carefully  as  consistent  with 
starting  the  train,  at  the  time  when  e.xperience  indicates 
that  the  holding  power  of  the  rear  brakes  is  ending. 

The  independent  brake  should  not  be  used  in  making 
passenger  train  stops. 

SLACK   CONTROL 

Smooth  handling  of  passenger  trains  requires  that  slack 
must  never  be  changed  suddenly  and  any  heavy  reduction 
should  be  avoided  when  speed  is  low;  the  ^lit  reduction 
should  be  used  when  commencing  other  than  light  applica- 
tions. While  applying  brakes  on  trains  of  more  than  eight 
cars  the  use  of  steam  should  be  continued,  to  bold  the  slack 
while  the  brakes  are  being  applied  where  conditions  will 
permit. 

COMPLETE  RELEASE 

Sand  should  not  be  used  while  braking  on  good  rails,  ex- 
cept in  an  emergency.  To  completely  release  passenger  train 
brakes  the  automatic  brake  valve  handle  should  be  moved 
to  release  position,  back  to  running  position  and  then,  after 
waiting  about  seven  seconds,  "kick-off"  should  be  made.  The 
proper  time  in  release  position  is  indicated  when  the  brake 
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pipe  hand  shows  five  or  six  pounds  more  after  returning  to 
running  position  than  before  moving  from  lap  to  release, 
varying  from  a  second  with  a  ver)-  short  train  to  more  than 
15  seconds  with  the  longest  train.  A  release  should  not  be 
attempted  unless  the  pressure  has  been  reduced  at  least 
seven  pounds  below  the  standard  carried  if  the  train  has  less 
than  eight  cars,  and  ten  pounds  for  longer  trains. 

STOPPING   TRAINS   WITHOUT  GRADU.ATED  RELEASE 

Stopping  without  graduated  release  from  usual  speeds  re- 
quires the  two  application  stop.  The  application  should  Ije 
made  while  working  steam  and  using  the  .split  reduction;  a 
reduction  of  about  15  to  IS  lb.  should  be  made,  depending 
upon  speed  and  grade.  Steam  should  then  gradually  be 
shut  off.  This  application  having  been  made  at  a  point  that 
will  reduce  the  speed  to  12  or  15  miles  an  hour  when  about 
500  ft.  from  the  stopping  point,  should  be  released  and  fol- 
lowed by  a  second  application  of  about  seven  pounds  reduc- 
tion, avoiding  a  total  of  over  10  lb.  if  possible. 

In  stopping  w-ith  the  one-application  method  from  slow 
speeds,  sufficient  time  should  be  allowed  between  shutting  off 
steam  and  starting  the  brake  application  to  permit  drawbar 
springs  to  react  and  start  the  slack  in,  thus  avoiding  the 
action  of  the  slack  and  the  brake  application  coming  together 
and  producing  disagreeable  shocks.  Where  the  one  applica- 
tion method  is  being  used  a  split  reduction  should  be  made, 
at  first  not  over  six  or  seven  pounds,  followed  by  further 
reduction  if  needed.  The  first  reduction  should  be  early 
enough  to  avoid  making  a  total  application  of  more  than  10 
lb.  when  tlie  stop  is  completed. 

MOUNTAIN  GRADE  BR.\KING 

Retaining  valves  should  be  used  on  descending  mountain 
grades  whenever  the  brakes  caimot  be  recharged  to  within 
10  lb.  of  standard  pressure.  The  application  should  be  suf- 
ficient to  insure  a  release,  so  that  the  train  is  retarded  by  the 
retaining  valves  and  not  by  sticking  brakes.  Graduated  re- 
lease must  not  be  used  when  retaining  valves  are  cut  in,  and 
when  retaining  valves  are  not  cut  in,  not  more  than  one  re- 
lease graduation  may  be  used  between  complete  recharges. 
Limiting  the  maximum  speed  to  30  m.p.h.  on  grades  of  ,i  to 
3J4  per  cent,  and  45  m.p.h.  on  grades  of  2  per  cent  to 
ZYi  per  cent,  provides  for  avoiding  much  of  the  trouble  and 
annoyance  from  burned  brake  shoes  and  an  average  margin 
of  safety  compared  to  level  grade  work. 

DOUBLE    HEADERS   AND   PUSHERS 

When  a  train  is  to  have  a  helper  locomotive  coupled  on, 
the  regular  enginemcn  will  apply  the  train  brakes  with  a 
20-lb.  brake  pipe  reduction  before  the  helper  couples  on, 
leave  them  applied  and  close  the  double  heading  cock.  The 
helper  engineman  after  coupling,  will  release  the  brakes  and 
make  the  brake  pipe  test.  When  a  helper  locomotive  is  to 
be  cut  off,  its  engineman  will  apply  the  brakes  with  a  20- 
lb.  reduction  and  leave  them  applied.  The  regular  engine- 
man  will  then  release  them  and  make  the  brake  pipe  test. 
The  automatic  brake  valve  on  other  than  the  head  locomo- 
tive must  not  be  cut  in  at  any  time  or  for  any  reason  except 
for  a  plainly  needed  emergency  application  of  which  the 
head  engineman  is  unaware  or  unable  to  make. 

With  a  pusher  locomotive  on  the  train,  the  head  engine- 
man  will,  when  the  train  is  to  be  started,  allow  the  pusher 
engineman  to  endeavor  to  start  it.  When  he  is  using  full 
power  the  head  engineman  will  carefully  assist.  When  the 
train  is  being  stopped,  the  pusher  engineman  will  continue 
to  use  steam  lightly  until  the  stop  to  hold  in  the  slack. 

BACKING    TR.MN    MOVEMKNTS 

When  ready  to  make  a  backing  train  movement  in  which 
the  back-up  hose  will  he  depended  on  for  more  or  less  con- 
trol, the  engineman  will  lap  the  automatic  brake  valve  on 
receiving  the  signal  to  back.  The  man  at  the  rear  end  will 
make  a  sufficient  discharge  from  the  back-up  hose  cock  t.j 


insure  a  substantial  application  of  the  brakes.  On  noting  by 
the  air  gage  and  by  the  brakes  applying  that  this  reduction 
has  been  made,  the  engineman  will  make  the  usual  release 
and  proceed  to  back  up.  In  such  movements  the  automatic 
brake  valve  should  be  carried  in  running  position,  so  that 
the  brakes  will  release  and  recharge. 

BRAKES  STICKING 

One  cause  of  brakes  sticking  or  failing  to  release  is  at- 
tempting to  release  a  lighter  application  than  at  least  10  lb. 
Another  cause  is  some  brakes  re-applying  near  the  head  end 
after  releasing  and  a  failure  to  make  the  "kick-off."  Another 
cause  is  a  defective  feed  valve  which  allows  brake  pipe  pres- 
sure to  var}'  from  time  to  time,  or  a  good  feed  valve  that 
cannot  regulate  the  pressure  uniformly  because  of  too  little 
excess  pressure,  as  a  result  of  too  low  governor  adjustment 
or  a  governor  defect,  or  less  excess  pressure  than  indicated, 
due  to  an  error  in  the  gage. 

[The  report  also  took  up  the  best  methods  of  handling 
overcharged  brakes  of  various  types  and  the  proper  manipu- 
lation of  the  brake  valve  in  the  case  of  brake  applications 
from  an  unknown  cause. — Editor.] 

The  report  is  signed  by  T.  F.  Lyons,  (X.  Y.  C),  chair- 
man; Eugene  Hartenstein  (C.  &  A.);  Fredric  Kerby  (B.  & 
O.);  L.  S.  Ayers,  and  W.  R.  Garber  (K.  &  M.). 

DISCUSSION 

Mention  was  made  of  the  use  of  gas  engine  oil  for  lubri- 
cating the  air  cylinders  of  locomotive  air  compressors,  and 
L.  P.  Streeter  (1.  C.)  stated  that  while  good  results  had  been 
secured  with  automatic  lubricators  on  regularly  assigned  en- 
gines, some  difficulty  had  been  experienced  in  securing  suc- 
cessful operation  where  locomotives  were  pooled.  F.  B. 
Farmer  (Westinghouse  Air  Brake  Company)  e.xpressed  the 
opinion  that  a  maximum  speed  of  45  miles  an  hour  on  de- 
scending grades  was  too  high.  In  reply,  G.  H.  Wood  (A.  T. 
&  S.  F.)  stated  that  trains  could  be  brought  to  a  stop  on 
descending  grades  from  a  speed  of  45  miles  an  hour  in  the 
same  distance  that  they  could  be  stopped  on  level  track  from 
65  to  70  miles  an  hour  and  for  that  reason  there  was  no 
more  danger  involved.  Where  cast  iron  wheels  were  used 
the  high  rate  of  speed  might  result  in  extensive  heating  of 
the  w'heels  and  in  that  case  it  would  be  necessary  to  limit 
the  speed. 

ADJUSTING   TONNAGE   FOR   AVERAGE   SPEED   OF 
TWELVE   MILES   AN  HOUR 

A  railroad  is  most  efficient  when  it  produces  the  maximum 
ton  miles  per  hour  at  the  least  expense  consistent  therewith. 
Engine  efficiency  should  not  be  measured  only  by  the  per- 
centage of  possible  tonnage  handled  per  train,  but  preferably 
by  the  percentage  of  the  maximum  ton  miles  which  can  satis- 
factorily be  handled  per  engine  per  month.  Prof.  W.  J. 
Cunningham  has  well  said: 

"The  time  element  has  not  generally  been  given  the  recog- 
nition it  deserves.  Ton  miles  per  train  hour  as  a  unit  is 
analogous  to  the  horsepower  unit,  but  instead  of  foot  pounds 
per  minute  we  use  train  ton  miles  per  hour 

"A  large  part  of  the  expenses  vary  with  tlie  hours,  hence 
it  is  important  that  the  ton  miles  per  hour  shall  increase. 
The  capacity  of  the  road  in  periods  of  peak-loads  of  traffic 
will  vary  with  the  ton  mile  production  per  train  hour. 

"The  ultimate  unit  of  freight  car  efficiency  is;  'Net  ton 
miles  per  car  day.'  .  .  .  We  are  all  familiar  with  the 
reasons  which  make  it  difficult  to  get  a  larger  daily  mileage, 
hui  sometimes  it  may  appear  that  we  have  become  too  com- 
placent in  accepting  these  reasons  as  a  complete  explanation. 
In  times  of  car  shortage,  an  increase  of  one  car  mile  per 
day  throughout  the  country  would  be  equivalent  to  adding 
about  100,000  cars  to  those  available  for  service." 

Apparently  this  condition  can  be  but  .slightly  improved  by 
increasing  the  speed  of  freight  trains,  because  of  the  small 
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percentage  of  the  time  that  a  car  is  in  movement  But  in  this 
we  may  be  deceived  to  a  considerable  extent,  for  in  hun- 
dreds of  instances  which  have  come  under  the  observation  of 
every  experienced  railroad  man,  a  small  increase  in  the  run- 
ning time  of  a  train  has  resulted  in  the  loss  of  a  car  day  for 
each  car  in  the  train  at  destination,  and  frequently  an  aggre- 
gate loss  of  many  car  days,  as  well  as  per  diem  charges 
(which  may  again  interest  us  soon)  at  intermediate  stations, 
terminals  and  junctions.  An  increase  in  the  time  on  road 
also  means  less  time  at  terminals  for  repairs,  or  fewer  trips 
per  locomotive.  Continued  e.xhaustive  strain  on  locomotive 
parts  is  expensive,  as  such  usage  invariably  results  in  failure 
or  excessive  repair  work  and  time  out  of  service,  which,  in 
addition  to  the  direct  e.xpense,  necessitates  an  increase  in 
locomotives  owned  or  under  lease. 

Generally  the  fuel  consumed  per  ton  mile  is  reduced  as 
the  engine  load  is  increased  within  a  reasonable  limit,  but 
the  wages  per  train  crew  per  trip  are  increased  in  most  in- 
stances, and  frequently  it  has  been  found  expedient  to  reduce 
train  tonnage  much  below  the  possible  maximum  in  order 
.to  clean  up  blockaded  divisions  and  thus  to  best  sen'e  the 
public  as  well  as  the  stockholders.  Solely  on  a  ton  mile  per 
hour  basis  a  gradual  gain  in  locomotive  efficiency  can  be 
shown  as  speed  increases  to  thirty  or  thirty-five  miles  per 
hour;  but  when  the  speed  of  freight  trains  averages  more  than 


Fully  as  important  as  any  of  these  considerations  is  the 
psychological  effect  on  the  train  and  engine  crews.  Delays 
or  depressingly  slow  movement  exliaust  patience  and  interest, 
and  without  interest  and  initiative  on  the  part  of  engine  and 
train  crews  the  best  performance  cannot  be  obtained. 

Aside  from  the  psychological  effect  on  employees,  the  time 
element  in  calculation  of  wages  of  train  crews,  at  one  time 
negligible,  has  become  of  great  and  increasing  importance 
during  the  past  few  years.  Speaking  generally,  shortening 
the  distance  between  terminals,  with  the  cost  of  consequent 
new  terminals  and  abandonment  or  lessening  in  productive- 
ness of  many  present  terminal  facilities,  would  increase 
charges  to  capital  account  and  operating  expenses  excessively. 

On  a  railroad  handling  many  high-speed  and  important 
passenger,  express  and  mail  trains  on  the  same  tracks  used 
by  freight  trains,  the  maximum  possible  tonnage  per  train 
will  result  disastrously;  while  on  roads  having  four  tracks, 
for  example,  a  closer  approximation  to  maximum  possible 
tonnage  may  be  satisfactorily  maintained.  Often  on  single- 
track  roads  where  sidings  are  live  or  six  miles  apart,  it  is 
with  difficulty  that  trains  can  make  one  hundred  miles  within 
the  sixteen  hours  unless  the  average  speed  exceeds  twelve 
miles  per  hour,  excluding  delays. 

The  committee  is  of  the  opinion  that  the  volume  and  char- 
acter of  traffic,  the  physical  characteristics  of  the  roadway, 
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fifteen  miles  per  hour,  many  factors  other  than  ton  miles  per 
hour  affect  the  net  economy. 

The  probability  of  costly  delays  and  accidents  increases 
very  rapidly  as  the  length  of  train  approaches  the  present 
maximum.  The  modem  locomotive  usually  can  keep  a  train 
moving  which  it  cannot  start  without  running  out  the  slack 
with  such  force  as  to  overstrain  even  the  best  draft  gears  and 
couplers. 

The  probability  of  failure  of  trains  to  make  expected  move- 
ment, with  consequent  expensive  road  and  yard  congestion, 
increases  rapidly  as  train  tonnage  closely  approaches  the 
possible  maximum,  even  though  there  is  no  breakage. 

The  modem  locomotive  attains  its  maximum  fuel  and 
thermal  efficiency  at  speeds  of  not  less  than  twelve  miles  per 
hour  while  working  at  appro.ximately  25  to  30  per  cent  cut- 
off. As  the  cut-off  is  increased,  the  thermal  efficiency  de- 
creases rapidly.  At  lower  speeds,  high  degree  superheated 
steam  is  not  olitained,  and  the  possible  economy  from  this 
source  is  not  realized.  Superheater  locomotives  are  cajiable 
of  higher  sustained  speeds  than  saturated  steam  engines  capa- 
ble of  dragging  the  same  load,  and  full  advantage  should 
be  taken  of  this  superiority.  On  low  grade  divisions  where 
it  is  necessary  to  half  stroke  or  in  many  instances  to  nearly 
full  stroke  the  engine  most  of  the  way  between  temiinals, 
these  features  are  worthy  of  careful  consideration. 


and  the  locomotive  equipment  var)-  so  greatly  on  the  several 
roads  and  in  many  instances  on  the  various  divisions  or  sec- 
tions of  the  same  system,  that  the  problem  of  determining 
the  most  suitable  average  speed  and  tonnage  for  freight 
trains  generally  must  be  solved  for  each  division  or  district. 
Numerous  carefully  conducted  road  tests  and  expert  analysis 
of  performance  and  cost  records  should  be  made  to  determine 
the  most  economical  operation. 

We  believe  that  with  ver}'  rare  exceptions  an  average  speed 
of  more  than  twelve  miles  per  hour  for  tonnage  freight 
trains  can  be  attained  and  maintained  without  reduction  in 
the  properly  detemiined  maximum  allowable  tonnage,  and 
that  this  tonnage  will  exceed  the  present  rating  in  some  in- 
stances, if  the  transportation  and  mechanical  departments 
co-operate  effectively  in  determining  the  proper  rating,  and 
if  the  officers  of  these  departments,  as  well  as  those  in  the 
maintenance  of  way  department,  put  into  regular  use  every 
possible  means  for  the  elimination  of  delays. 

[A  table  was  included  in  the  report  showing  the  average 
freight  train  speeds  maintained  by  23  roads  over  a  period  of 
10  months.  With  three  exceptions  these  were  all  less  than 
12  m.  p.  h.,  the  arithmetical  average  being  10.8  ra.  p.  h. — 
Editor.  ] 

The  report  was  signed  bv  H.  C.  Woodbrids;e,  chairman, 
E.  F.  Boyle,  J.  S.  Meidroth'and  F.  R.  McShane. 
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Discussion 

Several  members  spoke  on  the  necessity  for  co-operation 
between  the  traveling  engineer,  trainmaster  and  despatcher 
in  order  to  reduce  delays  and  increase  the  average  speed  of 
trains  between  tenninals.  The  prevailing  opinion  was  that 
there  is  little  danger  of  overloading  locomotives  if  the  main 
journal  bearings  are  kept  in  good  condition. 

THE  ADVANTAGES  OF  STOKERS  ON  MODERN 
LOCOMOTIVES 

Heretofore,  in  considering  the  application  of  mechanical 
stokers  to  locomotives  we  have  thought  in  terms  of  the  present 
only.  The  time  is  now  at  hand  when  we  must  consider 
future  needs.  Man  power  and  wage  costs  are  the  dominating 
factors,  and  for  economical  operation  we  must  use  machinery 
to  do  work  that  at  one  time  could  profitably  be  performed  by 
hand.  The  economical  rating  of  a  locomotive  is  no  longer 
the  greatest  tonnage  it  can  haul  over  a  division  regardless 
of  time,  but  the  greatest  tonnage  it  can  haul  over  a  given 
distance  in  a  given  time. 

Ever-increasing  wages  makes  it  necessary  to  get  more  work 
out  of  the  machines,  and  we  can  no  longer  limit  the  capacity 
of  the  modem  locomotive  to  the  capacity  of  the  fireman  to 
shovel  coal. 

The  advantage  to  be  gained  by  the  application  of  stokers 
is  the  realization  of  ma.\imura  boiler  capacity,  not  only 
through  sustained  periods,  but  at  any  time  when  needed. 
The  necessity  for  using  mechanical  devices  arises,  not  only 
from  a  humanitarian  standpoint,  but  more  particularly  to 
develop  100  per  cent  efficiency  in  each  individual,  and  as 
this  factor  enters  into  the  effectiveness  of  tlie  locomotive  more 
than  any  other  part  of  railroad  operation,  it  would  seem  to 
be  the  strongest  recommendation  for  the  installation  of  me- 
chanical stokers  on  all  power  that  is  kept  in  road  service. 

Years  ago  the  capacity  of  the  firemen  at  times  governed 
the  amount  of  work  performed  and  not  the  capacity  of  the 
locomotive.  There  were  two  reasons  for  this:  First,  it  is 
impossible  to  educate  any  two  men  up  to  a  point  w^here  they 
will  fire  a  locomotive  exactly  tlie  same  under  all  conditions 
and  look  ahead  to  be  prepared  for  any  emergency;  second, 
the  physical  capacity  of  men  to  perform  the  work.  The 
stoker  makes  it  possible  to  have  every  engine  100  per  cent 
effective.  In  some  instances  it  is  possible  to  get  full  capacity 
out  of  the  locomotive,  while  in  other  instances,  even  with 
experienced  men,  it  is  not.  Therefore  it  is  only  fair  to 
assume  that  the  amount  of  work  perfonned  by  any  given 
number  of  locomotives  in  any  given  territory  will  be  based 
on  the  average  poorest  firemen  on  that  division  rather  than 
on  the  average  best  firemen.  With  the  engines  equipped 
with  mechanical  stokers,  receiving  proper  attention  at  ter- 
minals and  by  the  men  on  the  road,  each  will  give  practically 
the  same  service. 

There  is  no  question  but  that  a  scientific  job  of  firing 
largely  affects  steam  chest  temperatures  when  using  super- 
heated engines.  By  some  tests  conducted  on  a  superheated 
engine  it  was  demonstrated  that  it  was  possible  to  increase 
the  steam  chest  temperatures  from  20  to  50  deg.  by  expert 
firing,  as  compared  with  the  work  of  the  regular  fireman  on 
the  job.  Uniform  temperatures  in  the  fire-box,  together 
with  perfect  combustion,  will  give  the  highest  steam  tempera- 
tures possible  to  obtain,  and  as  it  takes  a  given  amount  of 
air  to  produce  perfect  comljustion  from  a  given  amount  of 
coal,  and  as  the  admission  of  air  to  the  fire-box  can  only  be 
regulated  by  the  depth  of  the  fire  on  the  grate,  it  can  readily 
be  seen  that  in  firing  an  engine  by  hand  where  the  fire-door 
has  to  be  opened  to  admit  of  the  fuel  charges,  that  the  admis- 
sion of  air  to  the  fuel  bed  through  the  grate  must  be  inter- 
mittent, either  too  much  when  the  door  is  closed  or  not  enough 
when  the  door  is  open. 

The  stoker  makes  it  possible  to  carry  the  water  at  a  lower 
uniform  level  than  with  a  hand-fired  engine,  for  the  reason 


that  tlie  steam  pressure  can  be  maintained  at  any  time  even 
tliough  the  engine  is  being  worked  to  its  maximum  capacity 
through  any  sustained  period. 

In  all  the  comparative  tests  that  have  been  made  between 
the  stoker  and  hand-fired  engines  no  one  seems  to  have  come 
to  tlie  same  definite  conclusion  regarding  fuel  consumption. 
We  have  found  that  in  using  the  same  grade  of  coal  with 
the  stoker  and  hand-fired  engines,  the  boiler  capacity  of  tlie 
engine  not  only  is  increased  to  a  great  extent  as  far  as  han- 
dling tonnage  is  concerned,  but  that  it  materially  reduced  the 
running  time  between  terminals;  therefore,  with  the  present 
stoker  in  its  perfected  form,  it  should  not  only  show  much 
greater  efficiency  than  a  hand-fired  engine,  but  also  eft'ect  a 
very  material  reduction  in  fuel  consumption. 

Considerable  stress  is  placed  on  the  stack  losses  of  stoker- 
fired  engines  due  to  the  extremely  fine  quality  of  coal  neces- 
sary to  use  on  them.  With  the  present  perfected  stoker  and 
the  brick  arch  extending  well  back  to  the  door  sheet,  the  stack 
losses  can  be  reduced  to  a  point  nearly  as  low  as  is  done  by 
using  run  of  mine  coal  hand  fired.  In  some  large  Mikado 
type  engines,  where  originally  they  used  six  bricks  in  the 
arch,  the  arch  was  extended  up  to  within  about  seventeen 
inches  of  the  crown-sheet.  This  not  only  has  made  a  saving 
in  stack  losses,  but  almost  entirely  eliminated  the  smoke. 
With  an  arch  of  this  kind  and  a  large  combustion  chamber 
it  would  be  possible  with  careful  manipulation  to  bum  98 
per  cent  of  all  fuel  in  the  fire-box. 

The  firemen  are  demanding  another  increase,  and  in  addi- 
tion are  requesting  that  all  engines  above  a  certain  limit  be 
equipped  with  mechanical  stokers,  and  all  under  that  limit 
be  equipped  with  mechanical  coal  passers  and  grate  shakers. 
Considering  the  cost  of  the  mechanical  coal  passer  and  grate 
shaker,  it  would  be  much  better  to  take  the  money  expended 
in  this  way  and  equip  all  engines  kept  in  road  service  with 
a  stoker. 

While  committees  reporting  on  this  subject  in  the  past 
have  never  been  able  to  secure  reliable  information,  records 
for  the  past  five  years  show  our  maintenance  cost  to  have 
been  a  little  under  $10  per  thousand  miles.  As  to  engine 
failure  due  to  stoker  trouble,  the  records  of  the  El  Paso  & 
South  Western  show  an  average  of  61,556  miles  per  stoker 
failure.  The  application  of  stokers  on  this  line  has  entirely 
eliminated  the  stereotyped  engineers'  report  of  "engine  not 
steaming."  As  a  rule  the  size  of  nozzles  has  not  been  in- 
creased, but  it  has  been  possible  to  adopt  a  standard  front 
end  and  make  all  engines  give  a  uniform  service  as  far  as 
steaming  is  concerned.  It  was  never  possible  to  get  any 
class  of  engines  to  steam  alike  when  hand  fired.  One  fire- 
man would  want  a  bridge  in  the  nozzle,  while  another  wanted 
it  out;  one  would  want  the  draft-sheet  15  in.  from  the  bottom 
of  the  arch,  while  another  wanted  it  21  in.;  one  would  want 
the  petticoat  adjusted  one  inch  above  the  nozzle,  while  another 
man  would  want  it  six  inches.  With  the  stoker,  however, 
practically  no  work  on  front  ends  is  necessary  by  the  round- 
house force  except  to  make  regular  inspections. 

Owing  to  the  constantly  increased  coal  burning  capacity 
of  the  locomotive,  the  application  of  a  mechanical  means  of 
supplying  the  fuel  is  the  only  thing  that  will  make  the  work 
sufficiently  attractive  to  get  and  keep  the  right  kind  of  men 
on  our  engines. 

The  report  was  signed  by  E.  Gordon,  chairman,  J.  A. 
Cooper,  A.  N.  Willsie,  J.  O.  Clendenin  and  J.  R.  Bissett. 

HANDLING  LOCOMOTIVES  TO  SECURE  EFFICIENCY 
AND  FUEL  ECONOMY 

The  essential  requisites  to  locomotive  efficiency  are  proper 
design,  proper  operation  and  proper  maintenance  of  power, 
the  matter  of  fuel  economy  always  being  closely  related  to 
any  of  the  three.  The  matter  of  proper  design  should  start 
with  having  the  boiler  and  grate  area  designed  of  ample  pro- 
portion to  furnish  enough  steam  to  develop  the  maximum 
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cylinder  horsepower  of  tlie  cylinders  at  all  times.  Every 
modern  locomotive  should  be  equipped  with  superheater, 
brick  arch  and  povyer  fire-door;  all  of  which  are  fuel-saving 
and  capacity-increasing  devices.  The  combustion  chamber 
also  makes  for  fuel  economy  and  is  now  in  successful  use  on 
most  large  locomotives.  The  mechanical  stoker  should  be 
applied  to  all  large  engines,  and  although  the  conditions 
under  which  the  engine  is  to  operate  would  govern,  generally 
speaking,  engines  with  over  50,000  lb.  tractive  power  ouglit 
to  be  stoker  fired. 

Air  compressors  and  headlight  turbines  of  modern  and 
most  economical  design  should  be  used  on  new  power,  and 
on  some  old  power  it  will  be  found  in  the  interest  of  economy 
to  replace  existing  auxiliaries  with  the  more  economical  out- 
fits. There  are  some  as  yet  undeveloped  sources  of  fuel 
economy  for  locomotives,  one  of  which,  the  feed  water  heater, 
while  still  in  the  experimental  stage,  will  undoubtedly  soon 
be  perfected  and  put  in  more  or  less  general  use. 

In  designing  the  engine,  front  end,  grates  and  ash-pan 
should  be  given  plenty  of  attention.  It  is  necessary  to  keep 
the  air  out  of  the  front  end,  and  yet  admit  it  in  plenty  to 
the  ash-pan,  which  means  ample  ash-pan  air  openings  and 
all  joints  tight  around  the  front  end.  The  exhaust  nozzle 
should  be  made  as  large  in  diameter  as  possible,  so  as  to  re- 
duce back  pressure  and  yet  furnish  the  draft  rec|uired  to  pro- 
duce proper  action  on  the  fire.  The  grates  should  have  ample 
air  opening  and  the  grate  rigging  should  be  such  as  to  permit 
shaking  freely  by  the  fireman,  which  cannot  be  done  if  too 
many  sections  of  grate  are  carried  on  one  shaker. 

ESSENTIALS  FOR  PROPER  OPERATION 

It  is  recognized  that  where  locomotives  are  pooled  they  are 
not  so  well  maintained,  as  the  engine  crew  does  not  take  the 
same  interest  in  an  engine  that  they  may  not  see  again  for  a 
month;  and  they  do  not  make  the  lighter  repairs,  nor  the 
thorough  inspection  and  report  of  defects  en  route  which  they 
do  in  a  case  of  the  regularly  assigned  engine.  Although  it 
may  be  more  economical  in  general  to  use  pooled  engines, 
particularly  when  business  is  heavy,  there  are  instances  where 
regularly  assigned  engines  could  be  used,  and  it  is  preferable 
to  do  so  when  consistent. 

Locomotive  performance  is  affected  to  a  considerable  ex- 
tent by  the  terminal  facilities.  Terminal  facilities  may  often 
include  various  fuel  or  labor-saving  appliances,  but  these 
are  not  always  installed  in  co-ordination  with  other  appli- 
ances at  the  same  terminal.  Proper  terminal  layout  should 
be  such  as  to  get  the  quickest  movement  into  and  out  of  the 
engine-house  of  engines  arriving  at  and  departing  from  ter- 
minals. Considerable  fuel  is  lost,  the  expense  of  handling 
the  engine  increased,  and  there  are  many  delays  due  to  im- 
proper design  of  terminals. 

Wherever  it  is  possible  to  change  an  existing  water  supply 
for  one  of  better  quality,  it  should  be  done,  providing  the 
cost  of  the  change  is  not  prohibitive,  and  then,  having  ob- 
tained the  best  available  water,  every  water  should  be  given 
the  necessary  treatment  to  prevent  scale  formation  and  cor- 
rosion within  the  Ijoiler.  Fuel  lost  from  having  scaled  heat- 
ing surfaces  is  a  large  expense;  boilers  operate  at  reduced 
efficiency  when  sealed  up;  engines  fail  and  give  up  trains  on 
account  of  flues  leaking,  and  the  cost  of  boiler  maintenance 
is  much  higher  on  account  of  frequent  flue,  stav-bolt  and  fire- 
box renewals.  Engine  failures  due  to  leaking  can  be  reduced 
to  practically  nothing;  staybolt  trouble  can  be  reduced 
to  a  minimum,  and  considerable  fuel  will  be  saved  with  the 
proper  treatment  of  all  waters. 

MAINTENANCE  OF   MACHINERY  AND  BOILER 

Proper  maintenance  depends  first  on  proper  inspection  and 
then  on  getting  the  defects  corrected  which  are  brought  out 
by  this  inspection.  The  pooled  locomotive  can  be  run  suc- 
cessfully and  efficiently  if  there  is  adequate  terminal  inspec- 


tion and  repair.  Not  infrequently  the  officer  in  charge  of 
the  terminal  is  under  the  impression  that  the  only  inspection 
necessary  is  searching  for  loose  nuts,  missing  parts  of  ma- 
chinery, cracks,  hot  bearings,  etc.,  and  consequently  uses 
rather  low-grade  men  for  this  purpose.  The  best  man  on 
the  job  is  none  too  good  for  inspection,  as  a  locomotive  ought 
to  be  tested  for  steam  blows,  poimds  and  such  defects  as 
cannot  be  observed  by  the  eye  alone. 

If  the  inspection  and  repair  of  locomotives  were  carried  out 
in  accordance  with  federal  inspection  laws  good  results  would 
be  secured.  All  repairs  found  by  the  inspector  ought  to  be 
made,  and  when  possible  a  check  should  be  made  before  the 
engine  leaves  to  see  that  all  work  has  been  done. 

A  few  items  of  maintenance,  or  shop  practice,  that  might 
be  mentioned  are  care  in  laying  out  shoes  and  wedges,  and 
proper  maintenance  of  binders,  tramming  of  engine  trucks, 
drivers  and  tender  trucks,  and  the  fastening  of  valve  bushings 
so  that  they  cannot  move,  making  it  possible  to  use  standard 
rings  for  all  engines  of  a  class.  It  will  frequently  be  found 
that  the  steam  distribution  is  not  correct  for  engines  of  the 
same  class,  due  to  slight  differences  in  the  position  of  the 
valve  bushing  and  size  of  valve  rings  used. 

Perhaps  one  of  the  most  important  items  of  maintenance 
is  the  proper  care  of  superheaters  and  superheater  flues.  The 
superheater  is  the  greatest  fuel-saving  device,  and  as  the 
saving  in  fuel  depends  on  the  amount  of  superheat,  it  follows 
tliat  any  obstruction  which  prevents  free  passage  of  the  hot 
gases  around  the  superheating  units  will  result  in  a  reduc- 
tion in  superheat  and  a  corresponding  reduction  in  the 
efficiency.  It  does  not  take  many  trips  for  superheater  flues 
to  become  stopped  up  and  unless  constant  attention  in  the  way 
of  blowing  them  out  in  roundhouses  is  given  superheaters 
will  be  found  only  saving  perhaps  50  per  cent  of  what  they 
should  when  properly  maintained. 

FUEL   DEPARTMENT   ORGANIZATION 

Although  fuel  economy  depends  on  proper  design,  proper 
operation  and  proper  maintenance  of  power,  it  is  necessary  in 
order  to  get  real  results  to  have  a  separate  fuel  organization. 
This  should  consist  of  a  general  staff  officer,  in  charge  of 
fuel  conservation,  who  should  devote  his  entire  attention  to 
the  conseri'ation  of  fuel  on  locomotives,  in  shops,  at  terminals, 
water  stations  and  for  all  miscellaneous  purposes.  He  should 
also  have  jurisdiction  over  the  quality,  preparation  and  uni- 
formity of  coal  furnished. 

To  carry  out  his  plans,  the  general  fuel  officer  should  have 
divisional  fuel  supervisors,  who  should  be  assigned  a  certain 
territory  for  all  the  various  details  of  fuel  economy,  but  whose 
principal  duty  should  be  the  education  of  firemen  in  the 
economical  firing  of  engines.  The  fuel  organization  should 
have  enough  clerical  assistants  to  keep  up-to-date  records 
of  fuel  perfonnances  by  individual  engine,  by  engineer  and 
by  fireman,  so  that  perfonnances  on  any  division  can  be 
known  and  examined  at  any  time.  These  records  give  means 
of  locating  the  cases  where  an  engine  or  an  engine  crew  is 
operating  wastefully,  and  they  also  show  wliat  progress  is 
made  in  saving  fuel. 

Monthly  divisional  fuel  meetings  should  be  held  with  the 
superintendent,  master  mechanic,  divisional  officials  and  such 
employees  as  can  consistently  attend.  General  fuel  officials 
should  attend  these  division  fuel  meetings  as  often  as  pos- 
sible, but  the  superintendent  should  be  the  chairman  of  the 
divisional  fuel  committee  and  conduct  the  meetings,  as  this 
brings  about  a  more  thorough  and  more  uniform  understand- 
ing of  the  importance  of  various  matters  eft'ecting  fuel 
economy  by  operating  officials  who  othenvise  might  overtook 
some  of  the  details  and  leave  it  up  to  the  mechanical  depart- 
ment. 

Any  progressive  movement  must  be  backed  by  educational 
efforts  and  great  stress  is  laid  on  the  necessity  of  constant  edu- 
cation of  enginemen  particularly,  as  they,  of  all  employees, 
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are  most  responsible  for  the  coal  pile,  ;md  also  of  all  others 
who  in  any  way  may  be  concerned  in  the  use  or  waste  of  fuel. 
The  report  is  signed  by  J.  B.  Hurley  (Wabash),  chair- 
man; Robert  CoUett  (U.  S.  R.  A.);  F.  P.  Roesch  (U.  S. 
R.  A.);  B.  J.  Feenv  (U.  S.  R.  A.);  and  G.  E.  Anderson 
(Gt.  Nor.). 

DISCUSSION 

W.  G.  Wallace  (American  Steel  Foundries)  emphasized 
the  importance  of  having  a  record  of  the  coal  consumption 
immediately  available  at  the  end  of  each  trip.  If  this 
information  is  given  to  the  train  dispatcher  at  the  end  of 
the  run,  it  makes  it  possible  to  check  up  the  coal  consump- 
tion, taking  into  account  all  the  conditions  surrounding  the 
trip.  This  helps  greatly  in  fixing  the  responsibility  for 
excessive  fuel  consumption,  whether  it  is  due  to  the  oper- 
ating conditions,  the  mechanical  condition  of  the  power  or 
the  quality  of  the  coal.  E.  Hartenstein  (C.  &  A.)  mentioned 
the  losses  due  to  slow  orders  and  unnecessarj-  stops.  He 
also  touched  on  the  qualifications  of  locomotive  inspectors 
and  stated  that  men  who  had  received  their  training  in  road 
work  were  often  better  qualified  than  men  from  the  shop. 
V.  C.  Randolph  (U.  S.  R.  A.)  called  attention  to  the  im- 
portant part  which  the  locomotive  engineer  must  play  in 
securing  economy  in  the  use  of  fuel,  and  advocated  that 
these  men  should  be  taught  how  to  operate  the  engines  at 
the  greatest  efficiency.  Among  the  common  wasteful  prac- 
tices he  mentioned  especially  working  the  locomotive  harder 
than  is  necessan,\  H.  C.  Woodbridge  (U.  S.  R.  A.)  stated 
that  irregular  action  of  reverse  gears  was  often  responsible 
for  excessive  fuel  consumption  and  expressed  the  opinion 
that  it  is  necessary  to  make  improvements  in  these  devices. 
A.  G.  Kinyon  (Fuller  Engineering  Company)  advocated  a 
fuel  department  organization  reporting  to  the  chief  execu- 
tive officer.  He  l)rought  out  that  instruction  must  be  supple- 
mented by  adequate  supervision  to  get  the  best  results.  B.  J. 
Feeny  (U.  S.  R.  A.)  stated  that  too  much  attention  is  given 
to  accounting  for  oil  and  far  too  little  attention  to  fuel 
records.  He  also  emphasized  the  fact  that  the  responsibility 
for  saving  fuel  extends  to  all  departments. 

CARING    FOR   LOCOMOTIVES    AT   TERMINALS   TO 
SECURE  EFFICIENCY  AND  INCREASED  MILEAGE 

Assuming  that  locomotives  come  from  the  shops  in  con- 
dition to  readily  develop  the  state  of  efficiency  for  which 
they  are  rated,  the  efficiency  that  can  thereafter  be  main- 
tained and  the  milage  obtained,  will  depend  largely  upon 
the  thoroughness  of  the  work  done  upon  the  locomotive 
during  general  overhauling  periods.  The  limited  facilities 
of  the  average  terminal  plant  should  not  be  required  to 
make  good  the  shortcomings  of  the  general  repair  shops. 

Increased  mileage  is  but  another  term  for  maintenance  of 
a  high  efficiency,  as  it  presupposes  less  delay  along  the  line 
due  to  locomotive  troubles,  quicker  turning  at  terminals 
for  service  and  a  greater  number  of  trips  between  shoppings. 
The  efficiency  of  the  practices  in  use  at  terminals,  the 
extent  of  the  facilities  available  for  doing  work  and  the 
excellence  of  the  work  done  will  in  a  general  sense  deter- 
mine the  measure  of  efficiency  that  can  be  expected  to  be 
maintained  at  such  places.  It  follows  that  a  constant  striv- 
ing for  the  betterment  of  practices,  of  facilities  and  of 
workmanship,  are  the  essential  needs  at  terminals  to  main- 
tain locomotives  in  an  efficient  state  and  to  increase  the 
mileage  obtainable.  The  traveling  engineer  should  be  of 
valuable  assistance  to  tho-se  in  charge  of  terminals  in  bring- 
ing  Uiese   betterments   about. 

The  question  as  to  what  are  the  best  methods  of  caring 
for  locomotives  at  terminals  is  synonymous  with,  what  con- 
stitutes good  roundhouse  practice? 

Studied  from  any  angle,  these  two  questions  constantly 
Btermingle  and  seemingly  resolve  themselves  into  the  identi- 


cal set  of  fundamental  requirements  which,  in  turn,  con- 
stitute equally  the  basic  principles  of  good  roundhouse  prac- 
tice and  of  locomotive  maintenance. 

These  requirements  are:  Caretaking  inspection  of  the  loco- 
motive by  competent  locomotive  inspectors  as  soon  as  possible 
after  arrival  at  terminal;  the  obtaining  of  an  intelligent 
report  from  the  incoming  engineer  as  to  the  conditions  noted 
during  his  trip;  the  proper  cleaning  of  the  fire,  ash-pan  and 
front  end,  and  attention  to  the  fire  and  water  while  lying 
at  the  terminal;  a  careful  inspection  by  competent  workmen 
of  the  troubles  and  defects  as  reported  by  the  engineer  and 
locomotive  inspectors  and  the  making  of  the  necessary  repairs 
and  changes  in  an  efficient  manner;  the  furnishing  of  the 
proper  engine  tools  and  the  necessary  supplies  for  the  out- 
going trip,  which  will  include  filling  of  lubricators  and  rod 
cups;  frequent  riding  of  the  locomotives  by  the  traveling 
engineer. 

With  the  exception  of  the  last  mentioned  point,  these 
requirements  are  incidental  to  every  trip  in  either  direction 
where  inspection  and  repair  facilities  are  provided  for  at 
each  terminal.  The  maintaining  of  efficiency  demands  that 
these  requirements  must  be  provided  for  and  carried  out  at 
least  at  tlie  end  of  each  day's  work,  and  is  required  by  the 
Interstate  Commerce  Commission  rules. 

In  addition  to  the  points  already  mentioned,  provision 
should  be  made  for  periodical  inspections  not  usually  covered 
in  work  reports,  which  will  include  boiler  washuig,  lioiler 
inspections  and  inspections  of  the  operating  parts  enumerated 
later  on;  for  the  carrying  in  stock  of  needed  ^applies  of  all 
kinds  for  making  tlie  repairs  and  for  renewals,  and  for  shop 
equipmen;  aiid  tools  necessary  for  reasonable  running  repair 
maintenance. 

engineers'  reports 

As  there  are  certain  troubles  and  defects  such  as  steam 
blows,  pounds,  and  conditions  affecting  the  steaming  prop- 
erties, which  are  only  discernible  when  the  locomotive  is 
working,  an  intelligent  report  from  the  engineer  as  to  the 
conditions  noted  while  running  on  the  road,  is  of  the  greatest 
importance. 

There  is  scarcely  a  way  in  which  the  traveling  engineer 
can  be  of  more  use  to  the  mechanical  department  and  be  of 
greater  aid  in  assisting  to  keep  locomotives  in  an  efficient 
condition  than  in  seeing  that  engineers'  work  reports  are 
made  out  in  such  a  manner  as  to  clearly  indicate  the  nature 
of  the  defect,  and  in  cases  where  a  definite  cause  cannot  be 
given  describe  just  what  takes  place. 

LOCOMOTIVE   INSPECTION 

The  Locomotive  Inspection  Bureau  of  the  Interstate  Com- 
merce Commission  has  issued  rules  governing  the  inspection 
of  locomotives,  and  including  limitations  of  wear  permissible 
for  certain  parts.  These  rules  are  based  upon  the  practical 
experience  of  both  the  federal  inspectors  and  representa- 
tives of  the  most  important  railroads  of  the  country,  and 
failure  to  live  up  to  them  constitutes  a  violation  of  the  law. 

Carried  out  in  the  spirit  intended,  tliey  stand  for  good 
maintenance.  Where  observed,  however,  only  within  the 
letter  of  the  law,  a  high  state  of  efficiency  is  not  necessarily 
indicated,  as  many  of  the  rules  do  not  cover  the  best  condi- 
tions obtainable,  but  rather  the  poorest  allowable,  and  the 
limitations  below  which  it  is  not  permissible  to  go.  The 
inspection  should  be  thorough  and  painstaking,  inasmuch  as 
defects  that  result  in  delays,  breakages  and  failures,  are 
quite  frequently  discernible  only  under  the  very  closest 
scrutiny. 

In  addition  to  those  parts  covered  by  tlie  rules,  every 
part  subject  to  wear  that  would  interfere  in  any  w^ay  with 
the  efficient  working  of  the  locomotive  and  all  parts  subject 
to  severe  strains,  breakages,  or  loosening  effects,  including 
nuts,  keys  and  cotter  pins,  as  well  as  the  condition  of  all 
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safety  appliances,  should  receive  attention.  It  is  a  good  plan 
to  have  an  outgoing  inspection,  covering  conditions  of  air 
brakes,  injectors,  electric  headlight,  and  power  reverse  gear, 
and  for  the  examination  of  such  parts  of  the  locomotive  as 
were  reported  for  shop  attention. 

Where  for  any  reason  the  fire  is  dumped  at  the  terminal, 
suitaljle  provision  should  be  made  for  the  inspection  and 
testing  of  steam  and  air-operated  devices,  such  as  the  air 
brakes,  injectors,  electric  headlight,  power  reverse  gear  and 
similar  devices,  while  still  under  .sufficient  steam  pressure  to 
operate  such  parts.  This  guards  against  defective  condi- 
tions in  such  parts,  gives  opportunity  for  repair  if  any  defects 
are  found,  and  in  the  case  of  air  brakes,  provides  for  the 
testing  and  the  adjusting  of  the  piston  travel  within  the 
proper  limits. 

All  locomotives  should  be  cleaned  in  order  to  facilitate  the 
work  of  inspectors  and  shop  men. 

SHOP  FACILITIES  AND  TOOLS 

Where  the  facilities  of  a  general  or  so-called  back  shop 
are  not  readily  accessible,  adequate  means  for  doing  light 
repair  work  of  a  reasonable  nature  should  be  provided  in 
the  way  of  a  small  machine  and  blacksmith  shop.  This 
should  contain  at  least  a  lathe,  a  small  shaper,  a  drill  press, 
a  press  for  pushing  bushing  in  and  out,  a  blacksmith  forge 
and  a  grindstone.  Such  a  plant  is  almost  invaluable,  pro- 
viding for  both  quicker  and  better  work  as  well  as  assisting 
in  cutting  down  the  cost  of  maintenance.  A  supply  of  tools 
such  as  drills,  taps,  reamers,  dies,  files,  wrenches,  pipe  fit- 
ters' and  boilemiakers'  tools  and  others  not  usually  provided 
by  the  workmen  themselves  should  be  at  hand. 

The  weight  of  various  parts  which  have  to  be  handled 
demands  the  use  of  portable  cranes,  jacks  and  block  and  fall, 
and  these  should  be  provided  for  quick  and  safe  work.  An 
electric  or  other  type  of  welding  machine  has  also  become 
a  necessity  in  terminals  of  any  size. 

SUPERVISION,   QUALIFICATION   AND   JIETHODS 

Competent  supervision  over  mechanical  activities  at  ter- 
minals is  a  most  important  factor  in  efficient  locomotive 
maintenance.  Men  for  these  positions  should  be  chosen  with 
particular  regard  for  their  experience,  good  judgment,  fore- 
sight and  resourcefulne.ss,  as  well  as  for  their  ability  to 
handle  men.  Frequently  located  at  points  distant  from  any 
large  terminal  through  which  immediate  assistance  could  be 
procured,  often  with  poor  facilities  for  doing  work  and  none 
too  competent  help,  their  success  or  failure  depends  largely 
upon  their  own  capabilities. 

Resourcefulness  is  necessan.-  in  devising  ways  and  means 
to  meet  the  varying  conditions  incidental  to  running  repair 
work  and  the  emergencies  that  are  constantly  arising.  The 
interest  taken  in  the  work  by  the  supervision  will  be  a 
dominating  feature  in  the  results  achieved.  Not  only  should 
the  workmen  he  watched  to  prevent  loose  methods  and  bad 
practices  creeping  in,  but  the  completed  work  should  be  fre- 
quently examined  as  a  guard  against  poor  work  and  care- 
lessness. 

TURNING  POWER 

Features  other  than  the  maintaining  of  an  efficient  loco- 
motive enter  into  the  matter  of  increased  mileage  and  as 
they  have  to  do  with  the  care  of  the  locomotive  while  at 
terminals,  they  must  be  given  due  consideration  in  connec- 
tion with  temiinal  work. 

Increa.sed  mileage  necessarily  implies  a  greater  number  of 
trips  to  be  made  between  .shoppings  and  conditions  at  ter- 
minals which  interfere  with  the  promptness  with  which  loco- 
motives ma\-  be  reached  for  the  purpose  of  making  needed 
repairs  and  prepared  for  a  quick  return  to  service,  tend  to 
prevent  increased  mileage. 

It  is  usual  to  consider  the  cleaning  of  fires,  the  obtaining 
of   coal   and   water   and   the  turning  of  the   locomotive  as 


adjuncts  to  the  maintenance  and  care  of  power.  The  pro- 
visions made  for  doing  this  work  and  the  ease  with  which 
the  locomotive  can  reach  the  points  where  the  work  is  to 
be  done,  is  most  important  in  the  quick  turning  of  loco- 
motives as  a  means  of  bringing  about  increased  mileage. 
Inadequate  provision  in  this  respect  slows  up  terminal 
movements,  hinders  prompt  repairs,  tends  to  hurried  repairs 
and  to  work  being  left  undone.  It  frequently  leads  to 
badly  congested  conditions  and  serious  delays,  and  fosters 
carelessness  in  the  various  stages  of  preparing  the  loco- 
motives for  return  to  service  on  account  of  the  necessity  of 
crowding  them  through  the  terminal  in  order  to  turn  them 
with  any  degree  of  promptitude,  and  in  general  results  in 
poor  conditions  and  delays. 

Poor  facilities  in  this  respect  are  especially  troublesome 
at  terminal  points  where  severe  winter  weather  is  experi- 
enced and  during  such  periods  they  may  be  the  cause  of 
power  conditions  becoming  very  serious. 

The  trackage  about  terminal  plants  insofar  as  it  provides 
for  jjrompt  and  free  movement  of  the  locomotive  in  con- 
junction with  cleaning  fires,  obtaining  coal  and  water,  get- 
ting to  and  from  the  turntable  and  in  reaching  and  depart- 
ing from  the  shop,  is  important  in  giving  more  time  for  the 
making  of  repairs  and  lessening  the  time  required  for  pre- 
paring the  locomotive  for  dispatching.  In  a  like  manner 
the  adequacy  of  the  provisions  made  for  cleaning  the  fires, 
for  inspection  purposes  and  for  coaling,  have  an  important 
bearing  on  the  time  necessary  in  getting  the  locomotive  ready 
for  service. 

RESPONSIBILITY   OF   THE   TRAVELING   ENGINEER 

The  duties  of  the  traveling  engineer  place  upon  him  a 
considerable  share  of  the  responsibility  for  the  maintenance 
of  the  locomotive  over  which  he  has  nominal  control.  Being 
in  constant  touch  with  all  the  conditions  that  enter  into  their 
handling  both  at  the  terminals  and  on  the  road,  he  cannot 
well  evade  such  responsibility. 

In  various  ways,  as  casual  inspection  of  methods  used  and 
work  being  done  when  he  is  around  tcnninals,  riding  the 
locomotive,  investigation  of  delays  and  failures  and  through 
his  contact  with  the  locomotive  crews,  it  is  within  his  power 
to  know  just  what  conditions  are.  He  has  the  means  of 
knowing  whether  his  engineers  are  making  intelligent  reports 
or  not  by  occasionally  looking  over  their  work  reports.  He 
has  the  means  of  knowing  by  personal  observation  and  by 
information  gained  from  delay  and  failure  reports  whether 
inspectors  are  competent  and  painstaking  in  their  work  or 
not.  He  should  know  whether  or  not  fire,  ash-pan  and  front- 
end  cleaning  is  being  done  properly,  and  the  locomotive 
cared  for  in  a  proper  manner  while  laying  over.  He  should 
know  by  the  results  obtained  as  well  as  by  the  complaints 
of  the  locomotive  crew,  by  his  personal  experience  in  riding 
and  by  results  of  investigation  of  delays  and  failures 
whether  the  work  being  reported  is  being  properly  done  or 
neglected.  He  can  easily  ascertain  what  is.  done  with  reference 
to  boiler  inspection  during  boiler  washing  periods  and  to 
other  parts  during  periodical  inspection. 

In  the  extent  to  which  he  avails  him.self  of  this  informa- 
tion, and  the  use  to  which  he  applies  it  will  lie  the  measure 
of  his  share  of  the  responsibility  for  the  conditions  which 
exist.  It  is  scarcely  sufficient  that  he  is  able  to  say  in 
explanation  of  poor  conditions  that  the  work  required  to 
better  conditions  was  reported.  He  must  be  able  to  show 
that  he  made  use  of  all  the  means  within  his  power  to  bring 
about  a  betterment  of  conditions.  It  comes  well  within  the 
scope  of  his  authority  to  consult  and  advise  with  those  in 
charge  of  terminals  as  to  conditions  that  are  detrimental  to 
maintenance  and  efficiency. 

He  will  almost  invarialjly  find  that  the  information  and 
advice  that  he  can  offer  will  be  most  gladly  received.  .\s  a 
rule  the  terminal  authorities  are  more  given  to  complaining 
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of  die  lack  of  assistance  given  them  by  the  traveling  engi- 
neer than  in  regard  to  his  insistance  on  better  conditions. 

The  traveling  engineer  should  take  particular  interest  in 
the  prevention  of  practices  which  tend  to  decrease  locomo- 
tive efficiency,  such  as  moving  engines  without  opening  the 
c\-linder  cocks,  with  its  ill  effects  on  cylinder  and  pi>ton  rod 
packings  and  the  slipping  of  locomotives  in  starting  them, 
with  its  general  racking  strains. 

The  report  is  signed  by  T.  F.  Howley,  chairman,  Joseph 
Keller,  B.  J.  Feeny,  C.  W.  Corning  and  J.  W.  Burrows. 

DISCUSSION 

\V.  H.  Gallagher  (M.  K.  S:  T.)  advocated  a  method  of 
adjusted  tonnage  rating  as  a  means  of  securing  greater 
efficiency  from  locomotives.  E.  R.  Boa  (N.  Y.  C.)  brought 
out  the  necessit)'  for  cooperation  between  the  traveling  en- 
gineer and  the  roundhouse  foreman.  F.  L.  Pierce  (C.  &  A.) 
described  a  method  of  inspection  of  outgoing  engines  by 
traveling  engineers  which  had  brought  good  results.  E.  F. 
Boyle  (So.  Pac.)  spoke  of  the  damage  to  locomotives  re- 
sulting from  improper  operation  by  hostlers,  who  often 
moved  the  engines  when  cylinders  were  tilled  with  water. 
B.  J.  Feeny  (U.  S.  R.  A.)  stated  that  while  good  facilities 
were  necessary  to  secure  the  best  results,  a  fair  degree  of 
efficiencv  could  be  secured  by  giving  attention  to  simple 
matters  which  required  no  elaborate  equipment,  such  as 
blowing  tubes  and  cleaning  grates,  as  these  matters  have  a 
great  influence  on  the  operating  results  secured  with  the 
engine*.  AV.  L.  Robinson  (B.  S;  O.)  mentioned  the  abuse 
of  locomotives  by  incompetent  hostlers,  and  stated  that  trav- 
eling enjincers  should  have  authoritv'  over  these  men  and 
should  instruct  them  in  the  proper  method  of  handling 
engines.  E.  S.  Boyle  (So.  Pac.)  stated  that,  as  a  rule,  if 
all  the  work  reported  by  the  enginemen  is  done,  the  motive 
power  will  be  kept  in  fairly  good  condition.  It  is,  how- 
ever, necessary  for  tlie  traveling  engineer  to  see  that  the 
men  do  not  fail  to  report  necessary  work.  He  advocated 
occasional  joint  inspection  by  the  traveling  engineers,  gen- 
eral foremen  and  master  mechanics  to  check  up  the  engineers' 
reports.  A  resolution  was  passed  stating  that  in  the  opinion 
of  the  association  there  should  be  responsible  engine  in- 
spectors and  night  roundhouse  foremen  at  all  engine  ter- 
minals. . 
OTHER  BUSINESS 

At  the  session  held  on  Friday,  the  report  of  the  committee 
on  amalgamation  with  the  .\merican  Railroad  Association 
was  received  and  discussed.  The  committee  stated  that  in 
view  of  the  fact  that  the  duties  of  the  traveling  engineer 
were  not  strictly  mechanical  work  nor  transportation  work, 
but  a  combination  of  the  two,  it  believed  that  the  best  results 
would  not  follow  from  amalgamation  as  a  division  of  either 
the  operating  section  or  the  mechanical  section,  but  by  the 
creation  of  a  separate  section  to  take  over  the  activities  of 
the  Traveling  Engineers'  .Association.  This  course  had  been 
suggested  to  the  officers  of  the  American  Railroad  Associa- 
tion, but  no  answer  had  been  received,  and  in  view  of  this 
situation  the  committee  was  continued. 

The  b\-laws  of  the  association  were  amended  to  leave  tlie 
selection  of  the  place  of  meeting  entirely  in  the  hands  of  the 
executive  committee. 

The  following  officers  were  elected:  President  G.  \.  Kell. 
Grand  Trunk;  first  vice-president,  W.  E.  Preston.  Southern; 
second  vice-president,  L.  R.  Pyle,  Railroad  .Administration; 
third  vice-president,  E.  Hartenstein,  Chicago  &  .-Mton; 
fourth  vice-president,  J.  H.  DeSalis.  Xew  York  Central; 
fifth  vice-president,  E.  F.  Boyle,  Southern  Pacific;  secretary, 
W.  O.  Thompson,  New  York  Central;  treasurer,  David 
Meadows,  Michigan  Central;  members  of  executive  commit- 
tee. F.  P.  Roesch.  Railroad  .Administration;  B.  J.  Feeny, 
Railroad  Administration;  J.  Keller,  Lehigh  Valley. 


FRONT  ENDS,  GRATES  AND  ASH  PANS* 

During  the  past  few  years  much  attention  has  been  given 
to  results  obtained  from  the  performance  of  hea\T  Mikado 
and  Santa  Fe  t>'pe  locomotives.  The  committee  felt  that  an 
analysis  of  some  of  the  apparatus  pertaining  to  the  designs 
of  front  ends,  grates  and  ash  pans  was  pertinent,  and  accord- 
inglv  sent  a  letter  to  the  mechanical  engineers  of  some  of 
the  larger  railroads  of  tlie  country,  reading  in  part  as  follows: 
"In  connection  with  work  by  the  Standing  Committee  on 
Front  Ends,  Grates  and  Ash  Pans  of  the  International  Rail- 
way Fuel  .Association,  we  wish  to  compile  data  in  regard  to 
improvements  in  designs  of  front  ends,  grates  and  ash  pans 
which  some  of  the  more  important  railroads  have  found  to 
produce  a  saving  in  fuel.  We  would  like  to  have  this  data 
in  connection  with  the  larger  type  locomotives,  preferably  the 
Santa  Fe  or  the  Mikado  types. 

"If  vour  railroad  has  found  a  change  in  design  within  the 
last  two  or  three  years  which  is  proving  to  be  a  more  economi- 
cal desigii  than  }-ou  originally  had  on  front  end  arrange- 
ments, on  grates  or  on  ash  pans,  also  if  the  designs  you  now 
use  are  giving  very  good  economy,  will  you  please  send  draw- 
ing showing  the  old  and  new  designs  and  also  advise  as  to 
the  size  of  the  locomotive,  the  class  of  service,  the  grade  of 
fuel  burned  and  any  further  information  which  you  see  fit 
to  give  regarding  both  old  and  new  designs." 

The  response  to  these  letters,  together  with  information 
submitted  by  individual  committeemen,  has  suggested  a  com- 
parison of  present  practice  with  the  practice  of  some  fifteen 
years  ago,  particularly  in  reference  to  front  end  design  when 
the  Master  Mechanics'  .Association  in  1906  endorsed  the 
Purdue  LTniversity  tests  on  front  ends. 

The  fundamental  principle  of  the  Master  Mechanics' 
standard  front  end  is  that  the  height,  H,  of  the  portion  of 
the  stack  extending  above  the  smoke  box  and  the  distance, 
h,  that  the  exhaust  nozzle  is  below  the  horizontal  center  line 
of  the  smoke  box  be,  for  best  results,  as  great  as  practicable. 
This  being  done,  dimensions  of  certain  importance  are  ascer- 
tained in  accordance  with  the  following  formulae  in  which 
D  is  the  diameter  of  the  smoke  box,  P  the  distance  the  stack 
extends  below  the  top  of  the  smoke  box,  d  the  diameter  at  the 
choke  of  the  stack,  b  the  diameter  of  the  base  of  the  stack, 
and  h  the  distance  from  the  base  of  the  stack  to  the  choke 
or  smallest  dimension  of  the  stack. 

d  =  .21D  -f  .16h 

b  =  2d  or  .5D 

P  =  .,S2D 

p  =  .22D 

It  is  to  be  remembered  that  the  diameter  of  the  smoke  box 
on  which  tests  w^erc  made  in  estalilishing  the  design  factors 
for  the  standard  front  end  was  74  inches,  and  that  the  maxi- 
mum back  pressure  of  the  exhaust  blast  that  produced  the 
draft  on  this  oil-burning  locomotive  was  only  a  little  more 
than  4  pounds.  These  are  conditions  which  do  not  prevail 
in  general  practice  today.  The  diameter  of  the  smoke  box 
on  the  majority-  of  larger  engines  is  from  SO  to  91  in.  and  the 
back  pressure  is  far  in  excess  of  a  maximum  of  4^  pounds. 

The  function  of  the  stack  is  a  very  important  one  in  its 
relations  to  the  drafting  of  the  locomotive  and  its  fuel  econ- 
omy. The  diameter  at  the  choke  of  the  stack,  as  determined 
by  the  standard  formula,  is  made  a  function  of  the  diameter 
of  the  smoke  box,  as  well  as  the  distance  of  the  exhaust  nozzle 
below  the  center  line  of  the  smoke  box.  The  question  arises 
whether  or  not  this  is  a  proper  basis  of  design  with  present- 
dav  practice  with  large  locomotives,  either  using  saturated 
or  superheated  steam,  hand  fired  or  stoker  fired.  Is  this  the 
proper  equation  to  give  maximum  fuel  economy?     Does  it 

•Abstract  of  a  committee  report  presented  before  the  International  Rail- 
way  Fuel  Association  at  the  convention  held  in  Chicago,  May   19-22,   1919. 
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give  a  stack  that  is  Lirge  enough  to  take  care  of  the  exhaust 
steam  and  the  exhaust  gases  and  to  deliver  them  properly 
and  with  such  a  degree  of  freedom  that  good  fuel  economy 
results  ? 

By  comparing  the  fonnulae  with  the  practice  on  present 
prominent  railroads,  we  find  that  the  maximum  calculated 
diameter  of  the  stack  at  the  choke  is  23  in.  and  that  the 
actual  diameter  is  21  in.  In  this  case  the  minimum  area  of 
tlie  actual  stack  is  17  per  cent  below  that  required  by  the 
formula;  no  data  have  been  established  by  experiment  on 
this  coal-burning  Santa  Fe  type  superheater  locomotive  to 
show  that  a  23-in.  or  larger  stack  might  not  be  used. 

This  railroad  in  question  is  notably  a  leader  in  the  large 
size  of  its  stacks.  Another  railroad  in  an  adjacent  territory 
is  using  a  17-in.  stack  on  this  same  type  of  locomotive. 

An  analysis  of  all  the  design  dimensions  referred  to  by  the 
formulje  is  of  great  interest  as  a  matter  of  comparison,  and 
one  might  possibly  draw  the  conclusion  that  the  dimensions 
were  made  to  suit  odier  conditions  and  not  made  to  follow 
the  formulae  in  that  they  vary  as  much  as  100  per  cent  in 
several  instances. 

What,  then,  is  the  state  of  the  standard  Master  Mechanics' 
front  end  ?  It  may  possibly  be  expressed  in  the  words  of  a 
prominent  mechanical  engineer  when  he  said  recently:  "So 
far  as  present  large  power  is  concerned,  there  is  no  such 
thing  as  a  standard  Master  Mechanic  front  end.  On  present- 
day  power,  using  superheater  steam,  the  arrangement  will 
not  permit  such  a  front  end." 

The  Master  Mechanics'  front  end  did  not  provide  a  front 
end  netting  which  is  common  to  most  locomotives  of  today, 
so  located  as  to  extend  from  the  table  plate  at  an  angle  of 
about  40  degrees  to  the  forward  part  of  the  smoke  box.  This 
location  of  the  netting  for  interception  of  the  exhaust  gases 
makes  accessibility  of  the  front  end  rather  difficult,  and 
many  designers  have  expended  their  efforts  in  developing 
a  different  arrangement  of  the  netting  or  spark  arrester. 

The  Chicago  and  North  Western  has  had  for  several  years 
t  box  arrangement  known  as  the  Slater  front  end  which  is 
claimed  to  give  very  satisfacton.-  results.  The  Burlington 
has  an  arrangement  differing  widely  from  that  of  other  rail- 
roads so  far  as  form  is  concerned,  having  a  basket  form 
over  the  exhaust  pot.     The  Rock   Island   has   a   cylindrical 


lives,  we  find  that  they  are  for  the  most  part  of  the  finger 
type,  and  are  divided  into  four  sections.  During  the  past 
few  years  power  shakers  have  been  introduced  on  a  consid- 
erable number  of  the  larger  locomotives.  In  such  case  the 
arrangement  is  such  that  the  grates  can  be  shaken  either  by 
power  or  by  hand  and,  of  course,  in  a  very  much  shorter 
time  than  by  the  former  method. 

There  is  a  tendency  on  the  part  of  several  railroads  to 
change  from  the  finger  type  grates  to  the  table  type.  Tests 
recently  made  on  one  road  show  a  decided  saving  in  fuel 
due  to  the  change  from  the  finger  to  the  table  grates. 

Ash  Pans. — The  general  design  of  ash  pans  must  neces- 
sarily be  adapted  to  the  particular  class  of  locomotives,  some 
locomotives  permitting  a  different  arrangement  than  others. 
In  general  it  would  appear  that  the  ash  pan  is  designed  to 
fill  a  space  that  has  been  left  over  after  other  parts  of  the 
locomotive  have  been  utilized  to  the  best  advantage.  So  far 
as  the  type  of  hopper  is  concerned,  it  seems  that  the  duplex 
hopper  t)-pe  is  in  most  general  use,  although  there  are  a  con- 
siderable number  of  multiple  hopper  type  ash  pans  in  service. 

In  general  the  ash  pan  doors  open  so  as  to  dump  the 
ashes  towards  the  back  end,  although  on  a  few  railroads  the 
two  doors  open,  the  one  towards  the  front  and  the  other 
towards  the  back  of  the  locomotive. 

In  many  instances  the  mechanical  engineers  are  not  co- 
ordinate in  their  actions;  the  designs  that  are  satisfactorj- 
on  one  railroad  are  sometimes  discontinued  on  another.  This 
is  particularly  true  with  reference  to  the  sliding  versus  the 
hinged  door. 

The  report  was  signed  by  H.  B.  ^lacFarland  (A.,  T.  & 
S.  F.),  chairman;  W.  J.  Bohan  (N.  P.),  E.  B.  DeVilbiss 
{Tenn.  Lines),  J.  P.  Neff  (Am.  Arch  Co.),  and  Frank 
Zeleny  (C,  B.  &  Q.). 


CAST  IRON  PISTON  ROD  PACKING 

Two  of  the  prominent  railways  of  Great  Britain,  the  Lon- 
don &  North  Western  and  the  North  Staffordshire,  having 
experienced  difficulty  with  their  white  metal  piston  rod 
packing  on  superheater  locomotives  have  successfully  de- 
veloped a  cast  iron  packing  which  has  given  particularly 
good   service   for  some  little   time.      The  packing  used   on 
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Cast    Iron    Piston    Rod    Packing    Used    on    the    London    &    North    Western 


spark  arrester.  (See  Railway  Mechanical  Engineer,  Janu- 
ary, 1919,  page  41.) 

"This  road  has  several  hundred  locomotives  fitted  with  tliis 
device,  with  the  most  gratifying  results." 

With  these  variations  of  designs  of  front  ends  the  question 
arises  with  this  committee  as  to  what  should  be  endorsed  as 
the  best  fonn  of  arrangement  of  a  standard  front  end  and 
what  should  be  the  basis  of  design  of  the  stack  under  present 
day  conditions.  At  this  time  the  committee  is  unable  to 
make  recommendations. 

Grates. — In  studying  the  grates  in  use  on  large  locomo- 


both  these  railroads  is  made  in  their  local  shops.  The 
London  &  North  Western  uses  a  mixture  of  40  per  cent 
selected  scrap,  oO  per  cent  Kettering  silicious  material  and 
30  per  cent  old  ingot  molds  (Hematite).  The  North  Staf- 
fordshire railway  makes  its  packing  from  an  ordinar)'  com- 
mercial quality  of  cast  iron  with  approximately  ii  per  cent 
Barrow  Hematite  added. 

On  both  these  roads  the  cast  iron  packing  is  used  with 
modern  locomotives,  both  in  freight  and  passenger  service. 
The  Ncrth  Staffordshire  railway  uses  the  cast  iron  packing 
on  saturated  steam  locomotives  as  well  as  on  the  superheated 
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steam  locomotives,  the  design  shown  in  one  of  the  illustra- 
tions being  used  as  a  standard  for  all  locomotives  on  that 
line.  Reports  from  that  railway  state  that  a  large  saving 
in  maintenance  has  resulted  in  the  use  of  this  packing,  its  ex- 
perience having  resulted  that  the  white  metal  packing  is  many 
times  more  troublesome  and  expensive  than  the  cast  iron 
packing.     For  example  five  engines  using  the  ordinan.-  metal 


the  locomotives  had  the  packing  removed  twice  for  over- 
hauling during  the  same  period.  It  is  further  stated  that 
very  little  scouring  of  the  piston  rods  is  found  with  the  cast 
iron  packing,  and  the  experience  shows  that  the  rods  wear 
longer  than  they  do  with  the  white  metal  packing. 

The  design  of  the  cast  iron  packing  used  on  the  London 
&  North  Western  is   also  shown,   but  it  should  be  stated 


Cast    Iron    Piston    Rod    Packing    Used    On    the    North    Staffordshire 


packing  under  saturated  steam  required  136  changes  during 
12  months,  while  five  engines  using  the  cast  iron  packing 
under  superheated  steam  required  no  intermediate  changes 
during  the  same  period.  Four  of  these  locomotives  had  the 
packing  taken  out  once  for  general  overhauling,  and  one  of 


that  this  design  is  somewhat  restricted  on  account 
of  the  stuffing  boxes  used  on  the  locomotives  on  this  road. 
Verv  satisfacton-  results  have  been  obtained,  however,  al- 
though more  definite  information  cannot  be  given  because  a 
sufficient  quantity  of  this  packing  has  not  been  used  long. 
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U.    S.    Army    Flat    Cars   at    the    American    Supply    Base    at    Gievres,    France.     Part     of    the 

French    Government    for   $300,000,000 


Huge     Stocks     of     Army     Supplies     Sold     to     the 


Fireproof  Terminal  Oil  House 


Floor    Plans   of    Tank    Arrangement    and    Details 
of    Apparatus    for    Convenient    Handling    of    Oil 

BY  ALBERT  P.  SHARP 


THE  housing  and  handling  of  oils  is  a  subject  that  has 
been  given  considerable  study  and  a  layout  of  an 
ideal  arrangement  for  a  railroad  terminal  fireproof 
oil  house  is  shown  in  the  illustrations.  This  house  is 
equipped  with  eight  tanks  of  24  barrels  capacity  each,  but 
can  be  enlarged  upon  or  reduced  without  changing  the  method 
of  handling  the  oils. 

In  this  plan  a  special  study  has  been  made  of  safety  and 
convenience  with  the  greatest  economy  in  handling  oils  and 
other  materials  that  are  usually  kept  at  a  station  of  this  kind, 
such  as  waste,  engineers'  cans  and  kits. 

The  oil  is  received  from  cars,  the  floors  of  which  are  on 
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Terminal   Oil   House  Plan    No.  1 
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a  level  with  the  receiving  and  shipping  platform  and  is 
transferred  from  barrels  to  the  tanks  in  the  basement  by 
gravity  through  tilling  pipes,  provision  being  made  for  the 
elimination  of  foreign  matter  by  having  the  oil  pass  through 
a  suitable  screen  or  sieve  before  reaching  the  tank.  The 
name  of  the  oil  contained  in  the  tank  is  cast  on  the  lid  of  the 
cover  of  the  filling  box. 

All  lubricating  oils  are  drawn  from  tanks  by  air  pressure. 
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Arrangement  of  Combination  Cocks  and   Other  Fittings — Plan   INo.  1 

but  for  illuminating  oils  rotary  or  other  hand-operated  pumps 
should  be  provided  to  avoid  the  serious  injur}-  to  oil  and  the 
resultant  accidents  that  might  occur  through  the  failure  of 
a  lamp  caused  by  the  moisture  in  the  air. 

Small   auxiliary  air  tanks  or  receivers  are  ])rovided   with 


stop  cock  and  check  valve,  the  latter  placed  to  open  away 
from  and  thus  insure  no  air  reaching  the  main  tanks. 

Special  attention  is  called  to  the  arrangement  of  piping, 
faucets  and  delivery  counter  and  to  the  combination  cock  or 
faucet,  used  in  drawing  oils,  by  means  of  which  air  pres- 
sure is  admitted  to  the  auxiliary  tanks  only  during  the  pro- 
cess of  drawing  and  by  the  same  movement  used  for  drawing 
the  oil,  thus  eliminating  a  continuous  air  pressure  on  the  oil 
and   its  resultant  moisture. 

The  convenient  arrangement  of  faucets  and  delivery 
counter  reduces  the  time  necessary  for  the  deliver)-  of  oil  to 
a  minimum. 

The  air  enters  a  receiver  placed  in  the  basement,  and 
provided  with  a  connection  to  a  sewer  and  a  stop  cock  for 
the  purpose  of  blowing  off  occasionally  and  removing  any 
moisture  or  foreign  matter  that  might  have  accumulated.  It 
then  passes  from  the  receiver  through  a  stop  cock,  thence 
through  a  pressure  regulator  to  faucets  at  the  delivery 
counter.  The  regulator  is  set  to  avoid  splashing  of  the  oils 
when  drawing. 

Provision  is  also  made  for  soaking  tanks  for  the  prepar- 
ation of  journal  packing,  the  oil  being  supplied  to  these 
tanks  by  air  pressure  al."*. 

While  tlie  number  of  loioinnlities  and  cars  to  be  taken 
care  of  did  not  enter  very  largely  into  the  design  of  the  oil 
house  shown  in  plan  Ko.  1,  it  was  worked  up  for  the  ex- 
press purpose  of  showing  an  ideal  arrangement  which  could 


^oef  Compcsed  ef 
2,7'l'IStb  2J'I' 
siUi.  afends  ^ 
3ta'^s  Soocse*  ?  r'.rf 


Cross  Section  of  Oil   House  and  Filling   Pipe — Plan   No.   1 

easily  be  modified  to  suit  the  requirements  of  an  oil  house 
under  almost  any  conditions. 

When  it  is  possible  to  receive  oils  in  tank  cars,  greater 
economy  in  handling  will  be  effected  by  an  arrangement  of 
pipes  to  discharge  the  oil  direct  from  the  tank  car  to  the 
storage  tank  in  the  basement. 

A  number  of  houses,  one  of  w-hich  is  shown  in  plan  No. 
2,  using  the  same  system  and  apparatus  as  outlined  in  plan 
No.  1,  have  been  built  and  are  in  successful  operation.  This 
house  is  of  a  considerably  larger  capacity  and  shows  the 
tanks  lying  horizontally  and  supported  on  concrete  saddles, 
the  oil  being  received  from  oil  tank  cars  by  gravity,  as  well 
as  from  barrels  through  filling  boxes,  if  necessary. 

The  capacity  of  this  house  is  750  barrels  of  oil  and  pro- 
vision is  made  to  take  care  of  waste  and  engineers'  kits  in 
a  similar  way  to  that  shown  in  plan  No.  1,  but  not  repeated 
here.  This  house  takes  care  of  an  assignment  of  200  loco- 
motives and  a  car  repair  yard  of  240  standing  room  capacity. 
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The  amount  of  oil  and  the  various  kinds  handled  is  as 
follows : 

lttii4  Gallons.  Consumption 

^o.  4  Autoline  Fjr  auto  trucks        per  month 

150    Dtgices    16.000  13.000  gallons 

Car  4.200  3.000  gallons 

N«.    1    CTL    4,200  1,500  gallons 

Signal    4.200  1,000  gallons 

An    comp.-cssor    bbl.  lots  100  gallons 

Coach-Engine     4,:00  2,100  gallons 

Turbine  4,200  750  gallons 

Transit    bbl.  lots  25  gallons 

Furl     4,200  4.000  gallons 

G.  R.  E bbl.  lots  147  pounds 

It  will  be  noted  that  several  kinds  of  oils  are  received 
in  small  barrel  lots  and  are  stored  in  the  barrel,  no  pro- 
vision being  made  in  the  way  of  tanks  for  such  small  quan- 
tities. 

There  are  several  details  that  it  might  be  well  to  call  to  the 
attention  of  those  interested. 

While  not  shown  in  plan  No.  1,  it  is  understood  that  all 
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the  arrangement  of  cocks,  plan  No. 
excess  oil  reaches  the  drip  can. 


which  shows  how  the 


FILLIN'G    BOXES 

The  tilling  boxes  are  located  in  the  floor  of  the  sweat  room 
in  front  of  and  in  line  with  the  center  of  each  large  receiv- 
ing tank  and  are  used  for  the  purpose  of  taking  care  of  oil 
shipments  in  barrels,  either  in  receiving  or  dispatching,  the 
filling  of  barrels  being  done  by  a  combination  cock  located 
immediately  over  each  filling  box.     The  excess,  through  spill- 
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Combination   Cock  and   Arrangement  of   Piping — Plan   No.   1 


Terminal    Oil    House    Plan    No.   2 


tanks  sliould  have  a  vent,  preferably  in  the  manhole  cover, 
of  a  1-in.  hole.  Some  recommend  carrjing  the  vent  to  the 
outside  of  the  building  through  a  1-in.  or  1^-in.  pipe.  The 
writer  thinks  this  an  unnecessary  e.xpense,  as  all  oil  houses 
should  be  provided  with  ventilators  in  the  roof  or  through 
the  chimney,  as  shown  in  plan  No.  1,  except  in  cases  of 
kerosene  and  gasoline,  the  latter  at  all  times  being  stored 
•outside  of  the  building,  preferably  in  a  buried  tank. 

THE  COilBINATION  COCK 

At  each  application  of  this  combination  air  and  oil  cock 
there  is  an  exhaust  of  more  or  less  oil,  depending  on  tlie 
speed  used  in  operating  the  cock.     This  amounts  to  about 
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Arrangement  of  Cocks. 


Cross    Section    of   Oil    House,    Plan    No.    2.      Arrangement    of    Cocks 
and   Filling    Box 


ing  over  and  from  the  combination  cock,  or  what  might 
otherwise  be  wasted  oil,  is  taken  care  of  by  the  funnel  shaped 
filling  box  which  allows  this  excess  to  return  to  the  tank 
from  which  it  came. 

These  filling  boxes  are  set  to  project  1  J'S-in.  above  the 
floor  level  for  the  purpose  of  excluding  sweepings  and  other 
foreign  matter  which  might  otherwise  find  its  way  into  the 
storage  tanks,  also  to  better  allow  the  barrel  to  rest  upon 
them  while  filling  or  emptying,  thus  preventing  the  oil  from 
running  over  the  floor  and  being  wasted. 


a  tablespoonful  of  oil,  the  reclaiming  of  which  is  provided 
for  by  a  lJ/$-in.  drip  pipe  located  in  tlie  rear  of  the  battery 

of   cocks   or   faucets    and    long   enough    to   receive  the   oil    from        Photo   copyright   by    Underwood  &   Vndorwood,   N.    Y. 

the  J^-in.  exhaust  outlet  on  each  cock.     This  is  outlined  in  The   Port   at  Stockholm,   Sweden 
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RAILROAD   ADMINISTRATION   NEWS 

Director  General  Mines  took  his  first  vacation  since  he 
became  connected  with  the  Railroad  Administration,  dur- 
ing the  month  of  September.  He  was  away  from  Washington 
for  the  two  weeks  ending  September  20. 

MECHANICAL  COMMITTEE  MEETING 

At  a  meeting  of  the  Committee  on  Mechanical  Standards 
last  week  a  special  committee  consisting  of  A.  W.  Gibbs, 
H.  L.  IngersoU  and  John  Purcell  was  appointed  to  con- 
sider the  elimination  of  angle  cocks  from  the  air  brake  train 
line.  A  report  and  recommendation  will  be  made  to  the  com- 
mittee at  its  next  meeting  in  November.  The  committee  also 
made  some  minor  changes  in  the  proposed  standard  designs 
for  caboose  cars,  which,  as  amended,  will  be  submitted  to 
W.  T.  Tyler,  director  of  the  Division  of  Operation,  for  final 
approval. 

COST  OF  FREIGHT  TRAIN  AND  LOCOMOTIVE  SERVICE 

The  total  cost  of  freight  train  service,  including  locomo- 
tive service,  continues  to  show  a  steady  decrease  each  month 
as  compared  with  preceding  months,  although  increases  as 
compared  with  last  }ear,  according  to  the  monthly  report  of 
the  Operating  Statistics  Section.  For  the  month  of  June  it 
was  101.8  cents  per  1,000  gross  ton  miles,  as  compared  with 
103.9  in  May,  112.7  in  April,  119.5  in  March,  and  126.5 
in  Februar)'.  No  comparison  of  this  figure  with  last  year  is 
given.  The  cost  of  freight  locomotive  service  per  locomotive 
mile  in  June  was  107.1  cents,  as  compared  with  97.4  cents 
in  June,  1918,  an  increase  of  10  per  cent,  and  as  compared 
with  110.3  cents  in  May  of  this  year.  The  cost  of  freight 
train  service  per  train  mile  was  154.7  cents,  as  compared  with 
142.8  cents  in  June,  1918,  an  increase  of  8.3  per  cent,  and 
as  compared  with  156.8  cents  in  May.  All  items  of  cost  con- 
tinue to  show  increases  as  compared  with  last  year.  The 
combined  averages  for  all  regions  and  the  comparative  figures 
for  last  year  and  for  preceding  months  of  this  year  are  as 
follows : 


June 


Cosl  of  lucomotive  service  per  locomotive  mile... 

Locomotive    repairs 

Engincnojse  e-Xpenscs   

Train    engiaemcT    

Lotoniotive    fuel    

Othei    locomotive   supplies 

CoEi  ot  train  service  per  train  mile 

gloss    ton-miles 101.8         103.9 

Engiiiehousc    expenses  ) 

Lt-coiiiotive  repaiis        J 

Locomotive  fuel 

Othci    locomotive  supplies 

Train    ei:gincnlen    

Traiumen    

Train  supplies  and  expenses 


Cost  ot   trail,  service   per   1,000 
^ross    lon-niik'S 


LocOiTiotive  fuel 
Other  loeoniotivo  supplies. . . 
Enginemen  and  trainmen.  . .  . 
Train  supplies  and  expenses. 


June, 
1919 

33.7 
29.3 

2.(1 
31.5 

4.7 


May, 
1919 

35.4 
30.6 

2.6 
31.1 

4.2 


April. 
1919 

38.6 
34.3 

2.9 
32.4 

4.4 


1919 
107.1 
36.1 

8.8 
19.6 
39.1 

3.5 
154.7 

119.5 
51.1 
44.6 

4.0 
22.3 
25.6 

7.1 

March, 
1919 

40.8 
37.5 

3.1 
33.5 

4.6 


1918 
97.4 
31.1 

6.8 
18.5 
38.1 

2.9 
142.8 
126.5 
43.7 
43.9 

3.4 
22.3 
25.3 

5.2 

Feb'y, 
1919 

43.1 
40.3 

3.4 
34.8 

4.8 


HOLTRS  OF  SHOP  EMPLOYEES  INCREASED  TO  NINE 

The  effect  of  the  recent  strikes  of  shop  employees  is 
plainly  seen  in  the  reports  of  bad  order  freight  cars  as 
of  August  9,  when  the  percentage  of  bad  orders  had  in- 
creased to  9.3,  although  the  strikes  were  not  terminated 
until  about  a  week  later.  On  August  9  there  were  144,000 
cars  requiring  heavy  repairs  and  83,000  requiring  light 
repairs.  Since  then  the  shop  employees  have  been  put  on 
a  nine  hour  a  day  basis.  On  August  2  the  bad  order  cars 
were  8.5  per  cent,  as  compared  with  7.1  per  cent  on  the 
corresponding  date  in  1918.  About  135,000  required  heavy 
repairs  and  73,000  light  repairs.  A  year  ago  the  classifi- 
cation was  not  recorded.  On  July  26,  the  date  of  the  last 
report  preceding  the  strike,  the  percentage  was  8.5  as  com- 


pared with  7.2  the  year  before,  and  139,183  required  heavy 
repairs  and  68,922  light  repairs,  a  total  of  208,105.  On 
that  date  106  roads  or  77.9  per  cent  had  more  than  4 
per  cent  of  their  cars  in  bad  order  and  30  roads,  or  22.1 
per  cent,  had  less  than  4  per  cent.  Forty  per  cent  of  the 
bad  orders  were  box  cars  and  25  per  cent  were  gondolas. 
The  number  of  bad  order  cars  increased  during  the  spring 
months  while  traffic  was  light  and  while  the  Railroad  Ad- 
ministration was  exerting  great  pressure  to  effect  economies. 
In  February  the  hours  of  the  mechanical  forces  were  re- 
duced from  the  war  basis  to  eight  hours  a  day  and  in 
March  the  forces  were  reduced.  At  that  time  there  were 
400,000  to  500,000  surplus  freight  cars.  In  the  latter  part 
of  June,  when  traffic  began  to  pick  up  and  a  large  number 
of  cars  were  automatically  put  in  the  bad  order  class  by  being 
assigned  for  grain  service,  orders  were  issued  to  increase 
the  car  repair  forces,  but  the  strike  came  before  much  head- 
way had  been  made. 

SHOP  CRAFTS  AUTHORIZE  LEADERS  TO  CALL  STRIKE 

The  railroad  shop  employees  affiliated  with  the  Ameri- 
can Federation  of  Labor  have  voted  325,000  to  25,000 
to  authorize  their  officers  to  call  a  strike  to  enforce  their 
original  demands  for  a  general  increase  in  wages  from  68  to 
85  cents  an  hour  rather  than  to  accept  the  oft'er  recently  made 
to  them  bv  the  President  and  Director  General  Hines  of  in- 
creases of  from  4  to  7  cents  an  hour  by  way  of  readjustment. 
The  vote  places  full  authority  in  the  hands  of  the  officers, 
however,  and  they  apparently  decided  to  take  what  they  can 
get  while  waiting  for  a  reduction  in  the  cost  of  living  or  an 
opportunity'  to  renew  their  demands.  Although  they  had 
once  rejected  the  offer  the  officers  entered  into  conferences 
with  Dirctor  General  Hines  and  his  assistants  in  the  Rail- 
road Administration  on  September  5,  prepared  to  accept  the 
offer  and  to  negotiate  for  the  national  agreement  covering 
rules  and  working  conditions  which  Mr.  Hines  had  promised 
them  before  the  negotiaitons  were  broken  off  on  .August  1 
by  the  unauthorized  strikes.  Mr.  Hines  attended  the  confer- 
ences on  Friday  and  Saturday  and  they  were  continued  this 
week  by  his  assistants  after  Mr.  Hines  had  left  for  a  vacation 
of  about  two  weeks. 

Director  General  Hines  on  September  4  addressed  an 
ultimatum,  similar  to  that  issued  in  the  case  of  the  striking 
trainmen  in  California,  regarding  the  local  and  unauthorized 
shop  strikes  on  the  New  York  Central  at  Depew,  N.  Y.,  on 
the  Baltimore  &  Ohio  at  Cumberland,  Md.,  and  on  the  Chi- 
cago, Burlington  &  Quincy  at  Havelock,  Neb.,  saying  that 
unless  the  men  returned  to  work  not  later  than  their  regular 
reporting  time  on  Saturday,  September  6,  they  would  be  con- 
sidered as  having  permanently  left  the  service,  their  places 
would  be  filled  and  if  they  returned  to  the  service  later  it 
would  be  only  as  new  employees.  This  notice  was  conveyed 
in  telegrams  sent  to  the  regional  directors,  stating  that  the 
chief  executives  of  the  shopmen's  organizations  had  definitely 
instructed  their  men  to  return  to  work,  directing  that  the 
federal  managers  post  the  telegrams  conspicuously  on 
bulletin  boards  and  consider  them  as  tlieir  instructions  to 
proceed  accordingly. 

ORDERS  OF  REGIONAL  DIRECTORS 

Ckirago  Joint  Agreement  Between  Brotherhoods. — Cir- 
cular 88,  of  the  Northwestern  regional  director,  quotes 
rules  of  the  Chicago  Joint  Agreement  between  the  Brother- 
hood of  Locomotive  Engineers  and  the  Brotherhood  of  Lo- 
comotive Firemen  and  Enginemen,  which  are  to  be  incorpo- 
rated into  existing  schedules  on  railroads  where  such  sched- 
ules exist  and  where  they  are  not  already  included. 

Repairs  to  New  Freight  Car  Equipment. — The  South- 
western regional  director,  in  Order  232,  states  that  when 
new    freight    car    equipment    built    for    the    Railroad    Ad- 
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ministration  is  placed  in  shop  or  on  track  shop  for  repairs 
all  bolts  should  be  gone  over  and  nuts  tightened  to  insure 
taking  up  all  shrinkage  that  has  taken  place  since  the  cars 
were  built. 

Automobile  Cars — Snfety  Chains  on  End  Doors. — Order 
233  canceling  Order  227  of  the  Southwestern  regional  director 
states  that  the  Safety  Section  recommends  tliat  chains  or  some 
other  suitable  device  be  ap])lied  on  automoljile  cars  with  end 
doors  to  prevent  these  doors  opening  further  outward  than 
the  line  of  the  side  of  the  car,  and  suggests  that  all  cars, 
regardless  of  ownership,  be  so  equipped  as  rapidly  as 
possible. 

Accident  Prezvnlion  Drives.— ;-The  Xortliwcstem  regional 
director,  tile  97-1-20.  announces  the  National  Railroad 
Accident  Prevention  Drive,  from  October  18  to  31,  in- 
clusive, and  suggests  that  federal  managers  call  a  meeting  of 
general  officers  to  discuss  plans  for  making  this  drive  a 
success,  the  meeting  preferably  to  be  held  in  conjunction 
with  the  meeting  of  the  General  Safety  Committee  if  the 
meeting  of  that  committee  is  scheduled  to  be  held  in  advance 
of  October  1. 

Fire  Prevention — Smoking. — Supplement  11  to  Circu- 
lar 32  of  the  Northwestern  regional  director  states  that  dur- 
ing 1918  there  were  reported  to  the  Fire  Loss  and  Property 
Protection  section,  252  fires  directly  attributable  to  careless- 
ness in  smoking  or  the  use  of  matches,  with  a  total  loss  of 
$159,629,  and  calls  attention  to  the  necessity  for  strict  en- 
forcement of  the  no  smoking  rule  in  wood  working  shops, 
paint  shops,  etc. 


DIRT  IN  COAL* 

BY  L.  J.  JOFFRAY 

Geoeral  Fuel  Inepector,  Illinois  Central 

The  ash  content  in  coal  varies  widely  in  different  locali- 
ties and  frequently  there  is  considerable  variation  in  the 
same  locality  under  different  conditions  of  mining  and 
preparation.  The  normal  amount  of  ash  may  be  considered 
as  that  found  in  the  face  sample  of  the  seam  proper ;  the 
excess  ash  is  that  which  is  added  to  the  coal  from  the  roof 
or  bottom  in  the  process  of  mining  and  which  is  not  elimi- 
nated before  the  coal  leaves  the  mine. 

Lump  coal  made  over  a  1,'4-in.  screen  usually  shows  the 
normal  per  cent  of  ash,  while  the  \y^-\n.  screenings  in 
most  cases  show  one  and  one-half  times  the  percentage  of  ash 
contained  in  the  lump. 

The  ash  content  in  screenings  can  be  reduced  nearly  to 
that  of  the  screened  lump  by  the  use  of  a  jig  gravity'  washer, 
with  an  ample  water  supply  and  a  convenient  place  to 
deposit  the  refuse.  However,  the  wasliing  of  screenings 
has  been  considered  too  expensive  while  the  price  of  all 
coal  was  low,  but  since  prices  have  gone  60  per  cent  and 
more  higher,  and  will  probably  remain  so,  it  may  be  well, 
and  at  the  same  time  profitable,  to  eliminate  the  excess  ash 
by  washing  in  the  vicinity  of  the  mines,  thereby  saving  the 
use  of  cars  for  and  the  long  haul  on  inert  material  to  points 
where  coal  is  finally  consumed,  the  cost  of  which  would  be 
about  six  mills  per  ton-mile. 

The  following  table  showing  ash  and  B.  t.  u.  content 
of  coal  from  a  bituminous  mine  in  the  central  west  district 
illustrates  how  the  ash  content  of  screenings  can  be  reduced 
by  washing: 

Ash, 

...                              percent  B.  t  u. 

Dry   or   unwashed   screenings 22.61  8.895 

Washed    screenings    14.05  10.085 

Linip      12.39  10,499 

The  excess  ash  in  mine  run  and  prepared  sizes,  made 
over  an  inch  and  a  quarter  screen,  can  easily  be  removed 
by  hand  by  the  miner  at  the  working  face  when  loading 

•Abstract  of  a  piper  presented  before  the  conTention  of  the  International 
l-uei  Association  at  Chicago,  May  19-22.  1919. 


into  mine  cars,  or  b)'  having  men  or  boys  working  on  pick- 
ing tables  or  belts  while  the  coal  is  passing  to  the  rail- 
road car. 

The  performance  of  this  work  can  be  looked  after  by  a 
regularly  assigned  fuel  inspector.  We  are  using  a  system 
of  close  inspection  with  suggestions  to  the  mine  superin- 
tendents on  tlie  ground  while  the  coal  is  lieing  loaded.  As 
a  result  of  this  effort,  the  impurities  rcmovalile  by  hand 
picking  and  based  on  actual  carload  tests  have  Ijeen  reduced 
from  an  average  of  2.733  per  cent  in  the  year  1911  to  an 
average  of  1.535  per  cent  in  the  year  1917,  or  a  net  reduc- 
tion of  1.19S  per  cent  which  apiilied  to  a  consumption  cf 
4,000,000  tons  of  coal  used  annuulh  represents  47,920  tons 
less  ash,  requiring  tlie  use  of  958  fifty -ton  cars  to  move  same. 
The  transportation  cost  of  moving  this  excess  ash  an  average 
distance  of  266  miles,  based  on  an  "out  of  pocket"  cost  of 
five  miles  per  net  ton-mile,  equals  $63,733.60  per  annum. 
This,  however,  is  but  the  lesser  saving. 

Taking  the  established  estimate  of  increase  in  efficiency 
of  l]/!  per  cent  for  each  reduction  of  one  per  cent  in  ash, 
the  saving  from  this  source,  i.  e.,  increased  evaporative  effi- 
ciency, with  coal  at  a  delivered  price  of  $3.68  per  ton 
equals  $264,518.40,  or  a  total  saving  of  $328,252.00  per 
annum.  What  the  measure  of  the  economies  following  from 
reduced  engine  failures  and  reduction  in  enginehouse  ex- 
pense amount  to  are  difficult  of  computation. 

ELEMENTS   OF    ASH 

The  effective  comljustion  of  coal  depends  largely  on  the 
nature  and  per  cent  of  impurities  it  contains,  especially  so 
if  the  ash  has  a  tendency  to  clinker,  which  is  dependent 
on  the  percentage  of  silica,  iron  and  lime  in  its  composition. 
Tables  I  and  II  give  analyses  of  coal  and  ash,  respectively, 
used  in  ten  burning  tests  from  ten  different  mines  in  Illinois 
and  Indiana. 

Table  I — ^Analyses  of  Coals 


Test 

Volatile 

Fixed 

Num- 

Moistui e 

matter 

carbon 

Ash 

Sulphur 

ber 

per  cent 

per  cent 

per  cent 

ner  cent    per  cent      B. 

t.  u. 

Oinker? 

1 

3.37 

31.31 

55.19 

9.63 

.64 

12,325 

No 

2 

6.02 

30.00 

53.50 

10.30 

1.30 

12, 

136 

No 

5 

4.61 

31.35 

54.05 

10.00 

1.19 

12,368 

No 

4 

2.92 

33.10 

51.25 

12.73 

2.96 

12,389 

Ye» 

5 

4.99 

.19.22 

43.99 

11.80 

4.43 

11,768 

Slightly 

6 

3.41 

37.12 

45.62 

13.85 

4.02 

11,842 

Ye. 

7 

5.13 

.'7.70 

44.31 

12.80 

4.52 

11,693 

Ye. 

8 

2.86 

36.04 

43.14 

17.96 

4.58 

11,124 

Ye. 

9 

8.49 

34.87 

48.16 

8.48 

1.47 

12,251 

No 

10 

4.68 

38.59 

44.24 

12.49 

4.50 

11. 

921 

Yes 

Table  II — Analyses 

OF  Ash 

Alumi- 

Calcium 

Mag- 

Silica 

Iron 

num 

Oxide 

nesium 

Test 

Sulphur 

0.\ide 

Oxide 

Oxide 

(Lime) 

Oxide 

Color 

Num- 

(S) 

(SiO.) 

(Fe,0,) 

(AljO,) 

(CaO) 

rMgO) 

of 

ber 

per  cent 

per  cent 

per  cent 

per  cent 

per  cent  per  cent 

ash 

1 

.64 

59.0 

3.1 

31.0 

5.6 

1.3 

White 

2 

1.3C 

S5.2 

8.3 

266 

7.3 

1.3 

White 

3 

1.19 

56.1 

8.1 

27.2 

5.4 

.9 

Light  gray 

4 

2.96 

45.4 

25.3 

16.9 

11.6 

.8 

Reddish    gray 

5 

4.43 

49.1 

32.2 

13.5 

4.5 

1.4 

Reddish    gray 

6 

4.02 

35.1 

22.4 

10.2 

30.8 

1.5 

Reddish    gray 

7 

4.52 

43.3 

24.1 

9.0 

19.9 

1.2 

RedtKsh    gray 

S 

4.58 

44.8 

20.3 

18.6 

16.4 

1.5 

Reddish    gray 

q 

1.47 

45.8 

20.2 

28.3 

5.4 

0.0 

White 

10 

4.50 

27.1 

52.3 

14.1 

4.4 

1.2 

Dark  gray 

Fusing  tcni. 

deg. 

F.     239 

3227 

2840 

3416 

3452 

3882 

Table  I  gives  the  usual  proximate  analyses  of  the  coals. 
Table  II  gives  analyses  of  the  ash.  By  referring  tc  the 
column  showing  the  clinkering  and  non-clinkering  coals 
and  then  making  a  review  of  the  ash  table,  we  observe  that 
the  coals  with  non-clinkering  ash  are  low  in  both  sulphur 
and  lime.  In  burning  they  did  not  clinker  in  a  dazzling 
white  fire  of  an  approximate  temperature  of  2,900  degrees 
F.,  while  the  ash  in  the  clinkering  coals  fused  at  a  fire-box 
temperature  of  approximately  2,200  degrees  F.,  which  indi- 
cates clearly  that  when  the  sulphur  and  lime  content  exist  in 
high  proportion  to  the  silica,  iron  and  aluminium  oxides, 
it  is  the  direct  cause  of  the  ash  fusing  at  the  lower  tem- 
perature. 
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The  bottom  line  of  Table  II  shows  the  fusing  point  of  the 
sulphur  and  the  different  oxides.  From  this  it  will  be  seen 
that  by  taking  each  element  separately  the  fusing  point  is 
at  a  liigher  temperature  than  is  usually  obtained  in  the 
furnace  of  a  boiler.  However,  by  combining  these  elements 
in  proper  proportion  with  the  sulphur,  fusion  at  a  much 
lower  temperature  will  take  place. 

The  conditions  of  these  ten  e.\periments  as  to  draught, 
etc.,  was  identical  in  each  case.  However,  I  have  since 
observed  that  either  one  of  the  coals  containing  the  clink- 
ering  ash  will  give  better  results  both  as  to  combustion  and 
reduction  of  slag  in  the  a.sh  by  increasing  the  draught, 
which  increases  the  flow  of  air  through  the  fire  bed  and  has 
a  tendency  to  keep  the  temperature  of  the  fire  below  the 
fusing  point  of  the  ash.  Hence  it  is  always  good  policy  to 
assign  the  clinkering  coals  to  a  lower  class  of  service,  as 
switch  engine,  local  freight,  and  other  light  runs.  How- 
ever, when  considering  the  possibility  of  burning  the  low 
grade  clinkering  coals  to  profitable  advantage,  such  should 
not  be  construed  so  as  to  minimize  the  responsibility  of 
those  who  are  assigned  the  duty  of  eliminating  all  impuri- 
ties possible  when  the  coal  is  being  prepared  at  the  mines. 


SANTA  FE  TYPE  LOCOMOTIVES  FOR 
LIGHT  TRACK 

A  group  of  three  Santa  Fe  type  locomotives  has  re- 
cently been  completed  by  the  Baldwin  Locomotive  Works 
for  the  Alabama  &  Vicksburg.  These  locomotives  are 
to  be  used  for  heavy  freight  service  and  are  designed 
to  operate  on  rails  weighing  75  lb.  per  yard  and  over. 
They  are  of  special  interest  as  they  illustrate  the  suitability 


three-inch  tubes.  The  front  end  of  the  firebox  crown  is  sus- 
pended on  three  rows  of  Baldw'in  expansion  stays.  The  main 
frames  are  of  annealed  vanadium  cast  steel.  The  bolster  of 
the  front  truck  is  suspended  on  heart  shaped  links.  The 
rear  truck  is  of  the  Delta  type  and  is  u.sed  in  combination 
witli  the  Commonwealth  rear  frame  cradle. 

The  Walschaert  valve  motion  is  applied  and  is  controlled 
by  a  type  B  Ragonnet  power  reverse  gear.  The  piston  heads 
are  of  steel  and  the  packing  rings  are  made  of  gun  iron. 
The  latter  material  is  also  used  for  the  steam  chest  bushings 
and  the  valve  packing  rings. 

The  main  driving  axles  and  the  rear  truck  axle  are  of 
chrome  vanadium  steel  quenched  and  tempered  in  accordance 
with  A.  S.  T.  M.  specifications.  All  wearing  brasses,  includ- 
ing the  crosshead  gibs  and  driving  wheel  hub  liners,  are  of 
phosphor  bronze.  The  pedestal  wedges  and  gibs  are  of 
brass.  The  firebox  is  ecjuipped  with  a  power  operated  fire- 
door. 

General  Data 

Gage    4  ft  8>/$  in. 

Service    Heavy   Freight 

ruel    Soft    coal 

Tractive  effort    52,300  lb. 

Weight  m   working  order 274,715  lb. 

Weigkt    on    Drivers 218,390  lb. 

VVeifchl  on  leading  lnicj< 26,325  lb. 

Weight  on   tiailing   truck 30,(XK)  lb. 

V/ eight  of  engine  and  tender  in  working  order 440,700  lb. 

Wheel  base,   driving 20   ft    4  in. 

Wheel  base,  total 37  ft  2  in. 

Wheel  base,  engine  and  tender 71  ft.  3%  in. 

Ratios 

Weight  on  drivers   -i-   tractive  effort 4.2 

Total   ucight    ~    tractive   effort 5.3 

Tractive  effort   X   diam.  drivers   H-    -quivalent  heating  surface* 691.2 

£qui\aicnt  heating  surface*    -r-    grate  area 73.4 

Firebox  beating  suiface   -r-   equivalent  heating  surface,*  per  cent 6.0 

Weight  on  drivers    -r-    equivalent   heating  surface* 50.7 

Total  weight   H-    equivalent  heating  surface* 63.8 

Volume  both  cylinders 18.5  cu.   ft 


Alabama    &   Vicksburg   2.10-2   Type   for    Heavy    Freight    Service 


of  the  Santa  Fe  type  for  heavy  freight  service  on  lines  where 
the  track  conditions  will  not  permit  the  use  of  motive  power 
having  high  wheel  loads. 

As  far  as  practicable,  the  detail  parts  of  the  Santa  Fe  type 
locomotives  are  designed  to  interchange  with  those  of  the 
Pacific  and  the  Mikado  type  locomotives  previously  built  for 
the  same  road. 

The  following  table  of  dimensions  will  give  the  com- 
parison between  these  locomotives  and  the  Mikado  type. 

Santa  Fe  type  Mikado  type 

Cylinder    dimensions     26  in.  by  28  in.  22  in.  by  28  in. 

Drivers,    diameter    57  in.  57   in. 

Steam    pressure    185   1b.  20O  lb. 

Grate    area     58. 7  sq.  ft.  46  sq.   ft. 

Water   heating  surface 3.278  sq.  ft.  2.573  sq.  ft. 

Superheating   surface    754  sq.  ft.  561   sq.   ft. 

Weight    on    drivers 218,390  1b,  168.400  1b. 

Weight    total    engine 274.715  1b.  .'17,500  1b. 

Ti  active  effort 53.300  lb.  40.400  lb. 

The  boiler  is  a  straight  top  design  with  a  fire  tube  super- 
heater. A  Gaines  combustion  chamber  is  applied  in  connec- 
tion with  a  Security  firebrick  arch,  which  is  supported  on  four 


Kquivdient   healing  surface*    -^   vol.   cylinders 232.4 

Giate  area   -f    vol.  cylinders 3.2 

Cylinders 

Kind    Simple 

Diameter  ana  stroke 26  in.  by  28  in. 

Vatzes 

Kind    Piston 

Diameter    14  in. 

Wheels 

Driving,   diameter  over  tires 57  in. 

Driving,  tiiickiiess  of  tires 3^  in. 

Driving  lournals,  main,  diameter  and  length II  in.  by  12  in. 

Driving  journals,  others,  diameter  and  iengtb 10  in.  by  12  in- 

E.igiiic  truck  wheels,  diameter 33  in. 

Lnginc  truck,  journals 6  in.  by  10  in. 

Trailing   truck  wheels,    diameter 40  in. 

Trailing  truck,  journals 7^  in.  by  12  in. 

Bailer 

Style   Straight 

Working  picssure  185  lb.  per  sq.  in. 

Outside   Ciiametcr  of  first   ring 75^  in. 

f'irebox,  length  and  width 148ft  in.  by  78M  ' 

I'irebox  ijlates,  thickness Sides  and  back  ft,  crown  ^,  tube  n 

Firebox,  water  space Front  5  in.,  sides  and  back,  4  in. 

luocs.  number  and  oUtside  diameter 32 — 2 

Flues,  number  and  outside  diameter 215 — $H  in. 

Tubes  and  flues,  length 19  ft  3  in. 
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Eeating  surface,  tubes  and  flues 302 i  sq.  ft. 

Heating  surface,  firebox,  including  arch  tubes 257  sq.  ft. 

HtitiuE  surface,   total 3.27S  sq.   ft. 

Supci  heater  heating  surface '54  sq.   ft. 

.^jivalent  heating  surface* 4.309  sq.  ft. 

Grate  area  S8.7  sq.  ft. 

Tender 

j3jjj(       Water  bottom 

Whceli'  diameter '.' ;  ■•  •  C ' '??  Ill' 

Journals,  diameter  and  length 6  in-by  H  'n- 

Witci  capacity  '"•'X''.'^': 

Coal  capacity ■ "  '°°' 

•equivalent  heating  surface  =  total  evaporative  heating  surface  +  1.5 
times  tnc  superheating  surface. 

CERTAIN  ESSENTIALS* 

By  EUGENE  McAULIFFE 
M.natcr,  Fuel  Conservation  Section,  United  Sl.tes  Railroad  Admioisiralion 

I  wish  to  today  to  say  a  few  words  on  certain  compelling 
features  which,  if  attended  to,  will  accomplish  more  in  one 
year  towards  effecting  fuel  and  operating  economies  than 
has  been  accomplished  in  the  past  five  years.  Briefly,  the 
outstanding  essentials  of  tlie  railway  fuel  problem  are: 

Clean  Coal.— Buy  clean  coal,  get  clean  coal.  There  is 
not  a  coal  contract  in  existence  that  does  not  suppose  the 
delivery  of  the  cleanest  coal  that  the  particular  mine  from 
which  the  purchase  is  made  is  capable  of  producing.  Do  not 
ask  from  the  coal  producer  the  impossible,  but  insist  on  the 
possible  Tests  have  proved  that  with  coal  containing  12.5 
per  cent  of  ash  taken  as  100  per  cent  the  relative  efficiency 
falls  as  the  ash  increases  until  coal  with  40  per  cent  of 
ash  marks  a  total  lack  of  efficiency,  .^t  the  mine  face,  or 
on  the  mine  tipple,  is  the  place  to  clean  coal.  The  excess 
and  removable  non-combustible  matter  can  be  separated 
cheaper  there  than  in  the  locomotive  firebox.  Let  the 
producer  do  the  cleaning,  such  is  a  proper  part  of  the  cost 
of  production.  I  have  found  on  a  raajorit}-  of  roads  an  in- 
sufficient and  frequently  untrained  inspection  force.  The 
roads  which  most  need  an  inspection  force  are  most  lacking 
in  this  respect.  Ninet>--nine  per  cent  of  the  coal  operators, 
all  that  are  worth  considering,  will  appreciate  the  help  that 
an  intelligent  inspection  force  can  give  them.  Good  inspec- 
tion supposes  many  things,  including  contract,  quality-, 
weights,  clean  equipment  and  proper  class  of  equipment. 

Distorted  Valve  Motion. — The  next  cheapest  thing  w-e  can 
do  is  to  organize  the  work  of  establishing  and  maintaining 
a  proper  distribution  of  the  steam  made  from  the  coal  pur- 
chased. I  commend  to  your  attention  the  paper  written  by 
J.  W.  Hardy  on  fuel  losses  due  to  defective  valve  motion, 
then  read  the  circular  just  issued  and  immediately  proceed 
to  carry  out  the  simple  recommendations  therein  contained. 

Air  Leaks  in  Locomotive  Front  Ends. — On  .\ugust  1, 
191 S,  the  Fuel  Conservation  Section  issued  Circular  No.  8 
calling  the  attention  of  motive  power  men  to  the  fuel  losses 
that  result  from  air  leaks  in  locomotive  front  ends,  par- 
ticularly those  that  surround  the  steam  pipes  where  they  leave 
the  front  end.  The  recommendations  contained  in  this  circular 
were  followed  in  some  instances:  in  others,  ignored.  A 
locomotive  suffering  from  front  end  leaks  invariably  fails 
imless  her  guardians  have  compromised  with  her  cost  of 
keep  and  earning  power  by  choking  the  nozzle. 

Distorted  Draft  .Apparatus. — .\  limited  survey  of  the  in- 
terior of  locomotive  front  ends  can  be  easily  made  by  looking 
down  into  the  stack  when  the  engine  is  cool,  using  a  com- 
mon flash  light.  This  casual  inspection,  if  made,  will  astonish 
many  of  you.  Here,  a.gain,  we  lack  organization  and  method. 
Distorted  draft  apparatus  invariably  indicates  shiftlessness. 

Stopped  Up  Flues,  Grates  and  Ash  Pans. — .\nother  essen- 
tial has  been  covered  briefly  by  the  recent  Fuel  Conservation 
Section  circular  dealing  with  stopped  up  flues  and  choked 
superheater  unit  tubes,  choked  air  openings  in  grates,  and 

•Abstract  ot  a  paper  presented  at  the  convention  of  the  International 
Railway  Fuel  Association  at  Chicago,  May  19-22.  1919. 


restricted  air  inlets  in  ash  pans.  An  insufficient  air  open- 
ing in  the  ash  pan  represents  a  defect  in  design:  the  rest 
represents  defects  in  execution.  These  conditions  again  re- 
sult in  the  application  of  the  well-known  remedy,  choking 
the  exhaust  nozzle,  with  tlie  result  that  the  engine  struggles 
part  or  all  tlie  way  over  the  division  at  the  expense  of  the 
fuel  bill,  delaying  the  reduced  tonnage  handled,  with  corre- 
sponding delays  to  opposing  trains  which  are  side-tracked 
at  meeting  points  to  wait  for  the  crippled  engine. 

The  Superheater. — Another  essential  I  wish  to  speak  of 
relates  to  the  proper  maintenance  and  handling  of  what  is 
the  most  substantial  fuel  saver  ever  put  on  the  American 
locomotive,  i.  e.,  the  superheater.  The  purpose  of  the  super- 
heater is  to  conserve  fuel  and  water,  and  to  increase  the 
general  efficiency  of  the  locomotive.  In  some  instances  this 
result  is  obtained  to  the  extent  of  100  per  cent,  the  measure 
of  efficiency  shading  off  in  other  cases  until  the  apparatus  is 
frequently  not  able  to  absorb  the  load  of  improper  locomo- 
tive maintenance  put  on  its  shoulders.  Certain  engineers 
carry  water  levels  so  high  as  to  transform  the  superheater 
into  an  evaporator,  getting  the  train  over  the  road  at  the 
expense  of  much  fuel  and  a  few  additional  tanks  of  water. 
We  have  found  superheater  units  not  only  improperly  in- 
stalled, but  poorl\-  maintained,  and  often  they  are  not  tested 
with  sufficient  frequency  to  locate  the  steam  leaks  that  occur 
in  the  front  end  when  the  engine  is  working.  The  Fuel  Con- 
servation Section  recently  issued  a  circular  on  superheater 
losses;  they  deserve  your  best  attention. 

Back  Pressure  Losses. — A  condenser  cannot  be  used  on 
a  locomotive,  and  the  limitations  that  surround  the  locomo- 
tive necessitate  a  restricted  exhaust  in  order  that  a  sufficient 
rate  of  combustion  can  be  maintained  with  a  relatively  small 
boiler,  generating  many  hundreds  of  horsepower.  Under 
the  conditions  that  commonly  obtain,  of  all  the  fuel  that  is 
used  in  the  locomotive,  only  about  six  per  cent  is  available 
for  use  in  moving  freight  or  passengers.  Excess  back  pres- 
sure losses,  therefore,  apply  against  the  six  per  cent  saved  for 
tractive  purposes.  Under  tlie  circumstances,  why  cripple  the 
locomotive  by  choking  the  exhaust  to  offset  lack  of  proper 
adjustment  of  draft  apparatus,  the  closing  of  air  leaks  in 
front  ends,  the  cleaning  of  tubes,  superheater  flues,  etc.  ? 

The  Old  Type  of  Locomotive. — llany  of  us  began  with 
the  eight-wheel  type  of  locomotive  with  low  steam  pressure 
and  small  firebox  and  grate  area.  These  little  engines  had 
no  fuel-saving  devices,  but  they  played  their  part  in  the 
greatest  peaceful  drama  the  world  ever  saw,  the  building  of 
the  Western  Empire.  Too  many  light  locomotives  have  been 
scrapped  in  the  past;  instead  they  should  have  been  modern- 
ized and  kept  in  service  suited  to  their  capacity.  In  many 
instances  locomotives  too  heavy  for  the  job  are  employed  to 
the  detriment  of  train-mile  costs  and  the  permanent  way. 
The  fuel-saving  attachments  developed  in  recent  years,  with 
the  exception  of  the  compound  air  pump,  onl)-  earn  when  the 
locomotive  is  moving,  and  it  is  very  probable  that  improve- 
ments of  the  above  character,  if  applied  to  the  existing  light 
locomotives  now  lacking  them,  would  pay  an  equal  or  greater 
return  than  is  being  received  from  their  application  to  the 
more  modem  locomotives.  We  frequently  overlook  the  fact 
that  the  heavier  types  of  locomotives,  of  which  these  devices 
are  considered  an  essential  part,  make  a  lower  average  mile- 
age than  the  lighter  and,  consequently,  a  more  mobile  type. 

In  conclusion,  I  wish  to  suggest  the  absolute  importance 
of  bringing  ever)'  locomotive  now  in  service,  or  that  will  be 
required  for  the  service,  up  to  the  maximum  standard  of 
efficiency.  I  have  been  told  that  the  work  of  applying  super- 
heaters and  brick  arches  under  order,  and  in  some  cases  in 
stock  has  been  held  up  on  certain  roads  because  of  insuf- 
ficient funds  to  apply  them.  This  is  unfortunate,  and  I 
trust  the  condition  will  be  quickly  remedied. 


GENERAL  CHARACTERISTICS  OF 
CHINESE  ROLLING  STOCK* 

Oni?  of  the  great  needs  of  the  Chinese  government  rail- 
ways at  present  is  a  very  consi(|erable  increase  in  freight 
cars  and  locomotives.  The  rolling  stock  per  mile  of  line 
of  2,774  miles  of  Chinese  railways,  compares  with  several 
other  countries  as  follows: 


Chinese 
Raihvays 

Japan 
(1916) 

Germany 
(1913) 

U.S. 
(1916) 

18 

38 

3.23 

.47 
1.19 
7.42 

.77 
2.29 
17.60 

.26 
.45 
9.85 

I^um'ucr  lotuniotives  per  mile.  .  . 
Numbei  passenger  cars  per  mile 
Number  of  freight  ears  per  mile 

The  initial  equipment  on  all  tlie  lines  (particularly  those 
first  constructed)  is  representative  of  the  practices  of  the 
nations  furnii^hing  tlie  loan  funds.  As  a  result,  the  Chinese 
^ailwa^•s  today  have,  as  a  whole,  a  more  miscellaneous 
assortment   of   equipment   than   any  other   equal   mileage   of 


Box    Car   of    Steel    Construction    Used    on   the    Chinese    Government 
Railways 

railways  in  the  world.  A  considerable  part  of  the  rolling 
stock  (particularly  the  locomotives  and  goods  wagons  first 
acquired)  is  light  and  of  small  carrying  capacity.  This 
was  very  unfortunate,  for  the  reason  that  the  railway  busi- 
ness of  China  is  not  naturally  a  classified-goods  business 
but  rather  the  transportation  of  commodities,  and  this 
tendency,  as  the  railways  are  extended  and  the  traffic  grows, 
will  probably  become  more  pronounced.  Therefore,  the 
advantage  of  freight  cars  of  large  capacity  and  heav}-  motive 
power,  along  the  lines  of  American  practice,  is  readily 
apparent.  The  character  of  the  early  rolling  stock  forms 
the  explanation  for  the  light  design  of  the  bridges,  which 
will  have  to  be  corrected  at  much  expense  before  the  type 
of  equipment  demanded  by  this  class  of  traffic  can  be  used. 
The  average  tractive  effort  of  all  locomotives  on  the  Chinese 
government  railways  is  now  approximately  21,000  lb.,  the 
average  carrying  capacity  of  all  passenger  cars  is  67.5  per- 
sons per  car,  and  the  average  carrying  capacity  of  all  freight 
cars  is  50.,i50  lb.  In  connection  with  the  locomotives,  how- 
ever, it  should  be  mentioned  that  on  the  Peking-Suiyuan 
line,  which  is  equipped  with  60  American  locomotives  out 

•From   Special  Agents   Series,  Report  No.   80.    Bureau   of  Foreign   and 
Domestic  Commerce.   Department  of  Commerce,  by  Frank  Rhea. 


of  a  total  of  66,  the  average  tractive  effort  of  all  locomotives 
is  about  30,000  lb.,  which  has  the  effect  of  reducing  the 
average  of  all  locomotives  on  the  other  lines  to  about 
18,700  lb. 

It  is  also  surprising  to  find  the  small  amount  of  freight 
equipment  that  is  equipped  with  air  brakes.  In  one 
instance  this  lack  of  power  brakes  is  limiting  the  coal  traffic 
that  one  of  the  roads  can  handle  during  the  winter  when 
it  should  be  handling  the  maximum  tonnage.  The  Peking- 
Suiyuan  line,  on  account  of  the  heavy  grades  over  the  West 
Hills,  is  well  equipped  with  air  brakes  on  all  its  equipment, 
and  the  lack  of  brakes  on  the  other  lines  is  an  additional 
restriction  on  the  free  interchange  of  traffic  between  this 
line  and  the  other  lines  not  so  equipped.  The  Janney-Peim 
couple  is  used  very  generally  on  all  the  lines,  and  probably 
its  use  is  more  nearly  universal  than  that  of  any  other  one 
device  on  the  Chinese  government  railways. 

TRAIN    BRAKES 

When  used,  air  brakes  are  usually  of  the  Westinghouse 
design  of  the  nation  furnishing  the  equipment.  It  is  not 
usual  for  other  nations  to  put  as  much  braking  on  the  loco- 
motive and  tenders  as  is  the  American  practice.  The  pas- 
senger equipment,  as  a  rule,  is  well  equipped  with  air 
brakes,  but  no  air  train  signals  are  in  use  on  any  of  the 
lines.  The  freight  equipment  is  only  partly  equipped  with , 
air  brakes.     Most  of  the  lines  depend  on  hand  brakes.     As 


Dining    Car    on    the    Pei<ing-Mukden     Railway,    Showing     Vestibule 
Without   Steps 


a  rule,  every  fifth  or  sixth  car  is  ecjuipped  with  a  small 
shelter;  the  train  is  arranged  for  two  of  these  to  come  to- 
gether and  the  braking  is  done  by  hand. 

PASSENGER    EfJUIPlIENT 

Sleepers  and  first-class  passenger  cars  are  usually  of 
the  compartment-corridor  type.  The  Peking-Mukden, 
Tientsin-Pukow,  Peking-Hankow,    and    Shanghai-Nanking 
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own  and  operate  their  own  sleeping  cars,  and  on  all  these  lines 
the  same  equipment  performs  the  service  of  lirst-class  passen- 
ger car  and  sleeping  car.  These  are  the  only  lines  running 
sleeping  cars,  and  they,  as  well  as  the  Peking-Suiyuan,  own 
and  operate  their  own  dining  cars. 

The  second-class  equipment  is  usually  provided  with 
serviceable  wooden  seats  and  tlie  third-class  sometimes  with 
cheaper  seats,  but  frequently  with  benches;  in  some  in- 
stances, particularly  when  the  coolie  class  is  carried,  no 
seats  of  any  kind  are  provided.  One  of  the  illustrations 
shows  the  vestibules  and  one  end  of  a  diner  on  the  Peking- 
Mukden  Railway.  It  will  be  noticed  that  there  are  no 
steps  to  the  vestibule  platforms.  This  requires  all  station 
platforms  to  be  built  with  only  a  low  step  from  the  vestibule. 
In  no  instance  noted  by  tlie  writer  was  any  passenger  equip- 
ment heated  from  tlie  locomotive,  the  only  hose  connection 
being  the  one  for  air  brakes. 

FREIGHT   CARS 

The  initial  equipment  on  the  first  Chinese  railways  (except 
that  purchased  from  America)  was  of  small  capacity,  and 
much  of  it  can  best  be  termed  goods  wagons,  but  the 
tendency  has  steadily  been  toward  equipment  of  greater 
capacity   until   today   practically   all   new    freight   cars   are 


Type  of   Freight  Car  Truck    Used   on   the  Pektng-Hankow    Railway: 
Note  the  Vertical   Plane  Coupler  on   the   End  of  the  Car 

67,200  lb.,  or  30  long  tons  capacity.  All  the  Chinese  rail- 
ways use  the  British  practice  of  a  loading  gauge.  The  size 
of  equipment  is  somewhat  restricted,  and  it  would  appear 
very  desirable  to  increase  this  in  the  case  of  new  railway 
construction,  to  permit  of  the  utilization  of  larger  equipment 
as  the  traffic  develops,  particularly  if  this  development  should 
be  along  commodity  lines. 

A  freight-car  truck  in  general  use  on  the  Peking-Hankow 
line  is  shown  in  one  of  the  illustrations  and  another  shows 
a  typical  box  car  used  on  most  of  the  Chinese  railways.  It 
was  stated  that  this  type  of  construction  is  quite  satisfactory 
on  all  the  lines  north  of  the  Yangtze  River,  but  that  the 
deterioration  of  the  sheet  iron  on  the  southern  lines,  such  as 
the  Shanghai-Nanking,  is  quite  serious.  With  the  scarcity 
of  lumber  in  China,  however,  this  design  would  seem  to 
have  much  merit. 

CAR   WHEELS 

The  British  have  used  their  typical  steel-tired  wheel, 
usually  with  cast-steel  centers  and  of  42  in.  diameter,  on 
passenger  and  freight  cars  of  all  classes  and  capacities. 
The  Germans  have  done  the  same  with  a  wheel  100  cm. 
(39.37)  in.  in  diameter.  On  the  American  equipment,  par- 
ticularly freight  cars,  most  of  the  wheels  have  been  of  the 


regular  chilled  cast-iron  type  and,  according  to  the  informa- 
tion oljtainable,  have  given  satisfactory  results.  One  of  the 
suggestions  that  the  writer  heard  mentioned  a  number  of 
times  was  the  desirability  of  the  Chinese  government  rail- 
ways adopting  such  a  standard  size  of  car  wheel  as  can  be 
satisfactorily  produced  with  a  chilled  cast-iron  wheel  and 
then  making  their  own  supply  of  wheels.  This  seems  prac- 
ticable, taking  into  account  the  supply  of  iron  ore  and 
fuel,  together  with  the  fact  that  many  of  tlie  Chinese  shop 
laborers  make  good  foundry  molders. 

SERVICE    CARS 

On  account  of  the  large  amount  of  cheap  labor  in  all 
parts  of  China,  very  little  attention  has  been  given  to  labor- 
saving  service  cars,  and  tlie  present  equipment  is  almost 
entirely  confined  to  that  which  involves  the  use  of  hand 
labor  for  all  classes  of  work.  One  of  the  most  generally 
seen  pieces  of  special  equipment  is  the  small  derrick  car, 
sometimes  taking  the  form  of  a  small  locomotive  crane. 
Steam  shovels  and  steam  wrecking  cars  are  practically  never 
seen. 


VACUUM  BRAKES 

In  an  article  by  A.  Fuhr  published  in  the  Annalen  fdf 

Gewerbe  und  Bauwesen,  and  abstracted  in  the  Technics 
Supplement  of  the  Review  of  the  Foreign  Press,  a  discussion 
of  the  Clayton-Hardy  vacuum  brake  vs.  the  automatic  or 
pressure  brake  brings  out  some  interesting  features.  It  may 
be  said  that  the  railways  in  Europe  are  giving  a  great  deal 
of  consideration  to  the  adoption  of  some  good  type  of  con- 
tinuous brakes  to  their  freight  trains,  in  order  that  they 
may  be  handled  more  expeditiously. 

A.  Fuhr,  in  commenting  on  the  vacuum  brakes,  states  that 
one  of  the  inherent  difficulties  of  this  brake  is  that  of  the 
low  working  pressure  which  does  not  generally  amount  to 
more  than  14  in.  of  mercury,  while  pressure  brakes  operates 
with  pressure  six  to  ten  times  greater.  The  low  pressure  of 
tlie  vacuum  brake  requires  heavy  and  liulky  machinery  where 
the  system  is  used.  For  instance,  one  pressure  brake  with  a 
12-in.  diameter  cylinder  and  an  air  receiver  of  2  cu.  ft. 
capacity,  was  found  to  produce  the  same  effect  as  two  vacuum 
brakes  each  with  a  21 -in.  cylinder  and  an  air  receiver  of 
19  cu.  ft.  capacity.  Modern  steel  cars  weighing  30  to  35 
tons  when  empty  require  tliree  to  four  such  vacuum  brakes. 
For  instance  the  mechanism  on  a  car  with  four  axles  fitted 
with  Westinghouse  pressure  brake  weighs  116  lb.  including 
the  transmission  rod  and  return  spring,  while  on  a  car  with 
two  vacuum  brakes,  with  21  in.  diameter  cylinders,  levers, 
plunimer  blocks,  supports,  and  other  working  parts  it  weighs 
half  a  ton,  or  1,120  lb.  The  greater  weight,  therefore,  means 
more  expense. 

Another  disadvantage  of  the  vacuum  system  is  that  leak- 
age in  the  pipe  system  causes  a  constant  inflow  of  air 
charged  with  dust,  soot,  oil,  moisture,  etc.  This  occurs  regu- 
larly when  the  locomotive  is  changed,  and  the  valves  and 
fittings  therefore  become  choked  and  work  badly,  while  the 
pressure  brake  remains  clean  much  longer,  as  any  grit  or 
moisture  which  may  be  drawn  in  through  the  air-compressor 
is  deposited  in  the  main-air  receiver  and  does  not  reach  the 
brake  valves.  The  number  of  hose  pipes  required  with  the 
vacuum  brake  is  greater  than  that  required  for  the  pressure 
Ijr.nke,  as  each  passenger  C*r  fitted  with  reversing  vacuuK 
brakes  requires  five  separate  pipes,  whicli  must  all  be  re- 
inforced against  collapse,  while  the  pressure  brake  only  needs 
one. 

The  low  pressure  is  disadvantageous,  as  it  is  all  but  im- 
possible to  keep  the  large  bore  pipes  and  fittings  tight.  They 
are  considered  satisfactory  according  to  Austrian  regulations 
when  the  fall  of  pressure  does  not  exceed  2J.-1  in.  of  mercury 
per  minute.     The  standard  vacuum  of  14  in.  of  mercury  is 
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thus  reduced  to  7  in.  in  2^4  minutes;  that  is  to  say,  the 
vacuum  brake  is  very  sensitive  to  the  slightest  extra  leakage, 
while  the  pressure  brake  is  still  quite  effective  if  the  air 
pressure  from  some  exceptional  reason  should  sink  to  half 
the  standard  pressure. 

Expansion  of  air  in  the  vacuum  brake  also  produces  a 
low  temperature,  and  there  is  consequently  a  tendency  to 
freeze  up  and  likelihood  of  disturbance  to  traffic,  especially 
in  northern  latitudes.  During  the  severe  winter  1916-1917 
this  tendency  became  almost  a  calamity  in  Sweden,  as  there 
were  almost  daily  delays  of  8  to  10  hours  in  the  Lulea- 
Stockholm  train  service,  exclusively  due  to  the  vacuum  brake. 
It  was  found  necessary  on  the  iron  ore  line  Lulea,  Riksgrand- 


sen-Narvic  to  remove  the  vacuum  brakes  and  refit  with  pres- 
sure brakes. 

A.  Fuhr  further  states  that  the  alleged  greater  simplicity 
of  the  vacuum  brake  has  not  been  borne  out  in  practice, 
owing  to  the  cocks  at  the  couplings,  which  are  necessary  for 
vacuum  brakes,  being  troublesome,  repairs  difficult,  readjust- 
ments frequent,  and  that  the  distance  in  which  a  train  can 
be  stopped  is  approximately  the  same  as  with  a  pressure 
brake. 

According  to  tests  carried  out  on  the  Prussian  lines,  the 
steam  consumption  of  the  vacuum  brake  is  very  considerable, 
and  at  least  twice  as  high  as  that  for  similar  trains  fitted 
with  pressure  brakes. 


Illumination  of  the  Railway  Car* 

Improved  Methods  of  Regulating  Electric  Lighting 
Equipment;   New  Developments  Keep  Down  Costs 

BY  E.  WANAMAKER 

Electrical  Engineer,  Chicago,   Rock  Island  &   Paciiic 


A  RESUME  of  the  history  of  railway  train  lighting 
compiled  from  the  records  available  shows  that 
great  strides  have  been  made  in  the  art  since  the 
days  cf  the  first  experiments.  To  one  Thomas  Dixon,  driver 
of  the  coach  "'Experiment"  on  the  Stockton  and  Darlington 
Railway,  in  England,  in  182S,  is  given  credit  for  having  first 
used  artificial  light  in  a  railway  car.  He  was  a  man  of 
generous  motives,  and  having  in  mind  the  comfort  and  con- 
venience of  his  passengers  on  dark  winter  nights  he  placed  a 
penny  candle  on  a  table,  also  provided  by  him,  in  the  center 
of  the  car.  P>om  this  humble  beginning  railway  train 
lighting  has  grown  and  kept  pace  with  the  development  of 
illumination  in  other  fields  and  witli  the  growth  of  other 
transportation  facilities.  Today,  electric  systems  for  lighting 
cars  cost  hundreds  of  dollars  per  car  and  a  large  numljer  of 
employees  are  necessary  to  provide  and  maintain  this  service. 
A  review  of  the  progress  made  in  developing  car  lighting 
shows  it  is  divided  into  periods  of  approximately  25  years 
for  each  illuminant  used.  The  period  of  candle  light  lasted 
from  1825  to  1S50,  when  oil  lights  were  introduced.  Oil 
lighting  in  turn  gave  away  to  gas  in  1875,  and  gas  continued 
to  be  the  most  generally  used  illuminant  until  about  1900, 
when  the  application  of  electricity  to  car  lighting  began  to 
receive  wide  attention  by  railroads,  and  in  this  country  at 
least  is  now  the  system  generally  preferred  for  new  equip- 
ment. 

STRAIGHT  STORAGE 

The  earliest  electric  system  of  which  we  have  a  record  was 
a  straight  storage  system  used  on  the  London,  Brighton  and 
South  Coast  railway  in  1881.  Primary  batteries  were  also 
tried  in  France  in  1885  on  cars  operating  between  Paris  and 
Brussels.  At  about  this  same  time  straight  storage  lighting 
was  tried  by  the  Pennsylvania  Railroad  and  the  Boston  S; 
Albany  in  the  United  States,  and  on  the  first-mentioned  road 
this  was  for  many  years  the  electric  system  most  used.  Such 
a  system  requires  an  expensive  charging  plant  at  each  ter- 
minal. Its  main  disadvantage  is  the  limited  time  which  a 
car  can  be  kept  in  service  without  being  held  for  charging 
and  the  liability  of  light  failure  due  to  Ijatteries  becoming 
discharged  when  trains  are  delayed  or  held  from  regular 
charging  terminals.  Another  disadvantage  arises  from  the 
fact  that  cars  equipped  with  this  system  cannot  be  oper- 

•ALitraut  ')f  a  naper  presented  at  tlie  opening  meeting  of  the  Western 
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ated  on  branch  lines  or  at  isolated  points  where  charging 
facilities  are  not  available. 

THE    "head-end"    system 

■'Head-end"  equipment  was  first  tried  in  1887,  when  it 
was  installed  by  the  Pullman  Palace  Car  Company  in  one 
of  its  composite  cars  operating  between  Jersey  City,  N.  J., 
and  St.  Augustine,  Fla,,  in  the  Atlantic  Coast  Line  Special. 
In  the  same  year,  the  Pennsylvania  Limited  was  similarly 
equipped,  and  in  1S8S  the  Chicago,  Milwaukee  &  St.  Paul 
also  had  a  train  equipped  in  this  manner. 

The  head-end  system  was  first  tried  out  with  a  generator 
in  the  baggage  car  and  no  batteries,  but  due  to  frequent  light 
failures  caused  by  the  trains  being  parted  and  the  locomo- 
tives being  cut  off  at  division  points,  it  was  found  necessary 
to  place  batteries  on  the  first  and  last  cars  of  each  train  so 
that  if  a  train  was  parted  to  cut  out  or  cut  in  cars,  each 
section  would  have  light.  In  some  cases  batteries  were  ap- 
plied to  each  car.  This  greatly  increased  the  time  that 
lights  could  be  depended  upon  in  case  of  the  generator  unit 
being  out  of  service  and  also  made  it  possible  for  each  car 
to  have  liglit  when  cut  out. 

Various  means  are  used  to  control  the  lamp  voltage  and 
battery  charging  rates.  Each  road  seems  to  have  developed 
a  system  to  meet  conditions  as  they  exist  on  its  particular 
lines,  which  has  resulted  in  several  different  schemes  of  wir- 
ing, battery  charging  and  operation,  all  of  which  give 
results  more  or  less  satisfactory'. 

An  axle-driven  head-end  system  has  been  designed  to 
furnish  power  for  lighting  the  train  and  charging  the  bat- 
teries from  a  single  unit,  the  batteries  being  distributed 
throughout  the  train,  as  for  instance,  one  set  in  the  baggage 
car,  one  in  the  observation  or  dining  car,  and  sometimes  one 
in  the  middle  of  the  train.  The  number  of  batteries  used 
and  their  location  are  governed  by  local  conditions. 

While  this  system  is  not  liable  to  light  failures,  due  to 
lack  of  steam,  it  has  the  same  disadvantages  as  the  steam 
driven,  head-end  systems,  namely,  that  cars  not  equipped 
with  batteries  are  dark  when  cut  out  of  a  train,  that  the) 
are  not  interchangeable  when  operating  on  foreign  lines,  a.nh 
are  liable  to  light  failure  due  to  small  batter)-  capacity  when 
trains  are  delayed  or  tied  up.  It  would,  therefore,  seem 
that  this  system  is  unsatisfacton.'  for  universal  operation. 

For  suburban  and  branch  line  service,  the  straight  head- 
end  system  without  any  auxilian'  batterv  has  been   found 
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very  economical  and  successful.  The  present  practice  for 
this  class  of  service  is  to  mount  the  turbo-generator  on  the 
locomotive  in  a  manner  similar  to  that  used  for  mounting 
headlight  turbines,  the  generator  being  of  sufficient  capacity 
to  fuinish  current  for  the  headlight  and  cab  lamps  and  the 
maximum  number  of  cars  usually  assigned  to  this  class  of 
service. 

A  three-wire  system  of  wiring  and  standard  train  line 
connectors  are  used  for  making  connections  bet\veen  cars  and 
locomotive.  No  doubt,  in  the  near  future  this  system  will  be 
used  more  extensively  on  branch  lines  due  to  the  low  first 
cost,  low  maintenance  cost,  and  the  ease  with  which  the 
installation  can  be  made  to  existing  power  and  rolling  stock. 
All  cars  are  similarly  wired,  and  the  number  of  cars  in  a 
train  is  only  limited  to  the  capacity  of  the  turbo-generator 
and  train  line  wires.  Low  first  cost  results  from  the  simplicity 
of  the  car  wiring  system,  which  includes  only  a  train  line 
circuit  and  one  lamp  circuit  connected  to  it  with  a  fused 
knife  switch  in  a  steel  switch  box. 

Credit  for  the  earliest  attempt  at  lighting  a  train  with 
axle-driven  equipment  is  given  to  the  London  Brighton  and 
South  Coast  Railway,  on  which  a  crude  system  was  tried 
out  in  1883.  Since  that  date  development  has  gone  on  un- 
ceasingly, and  individual  axle-driven  systems  are  now  most 
generally  used  for  train  illumination  in  this  country. 

After  years  of  test  only  one  form  of  transmission  for  driv- 
ing the  generator  is  in  general  use.  Various  forms  of  belts 
and  direct  drive  have  been  used,  but  due  to  the  variable 
relation  between  the  axle  pulley  and  the  armature  pulley, 
and  the  climatic  conditions,  the  rubber  belt  up  to  the  pres- 
ent has  been  found  to  meet  the  requirements  most  economi- 
cally. 

Some  of  the  first  generators  were  suspended  from  the  car 
body,  others  were  mounted  on  the  truck.  Much  time  has 
been  spent  in  improving  generator  suspensions,  which  has 
resulted  in  the  elimination  of  many  wearing  parts,  thus  sim- 
plifying and  reducing  the  maintenance  costs. 

The  body  hung  suspension  is  favorable  to  the  maintenance 
of  the  generator  and  possibly  to  the  car  truck.  With  it  the 
belt  is  considerably  longer  than  with  the  truck  type  suspen- 
sion. Therefore,  the  belt  life  must  be  increased  in  the  same 
proportion  as  the  length  is  increased  in  order  to  keep  the 
belt  cost  per  car  mile  the  same.  Much  is  claimed  for  both 
types  of  suspensions,  each  having  its  possibilities,  the  con- 
ditions under  which  they  operate  and  the  condition  in  which 
fliey  are  maintained  being  important  factors. 

An  important  point  in  connection  with  axle  lighting  is 
the  proper  application  of  axle  pulleys.  If  they  are  not  prop- 
erly applied  the  belt  life  will  be  short  and  the  maintenance 
cost  high.  In  a  great  many  cases  axle  pulleys  are  applied 
to  eccentric  axles  which  should  have  been  turned  to  insure 
a  perfect  pulley  seat.  In  some  cases  pulleys  are  applied 
with  improper  pulley  bushings.  Eccentric  pulleys  and 
small  belt  clearances  over  the  brake  beam  comprise  two  of 
the  main  causes  of  short  belt  life.  Far-sighted  mechanical 
men  on  some  roads  have  made  provisions  for  successful  and 
economical  operation  of  the  belt  drive  by  using  turned  axles 
or  by  turning  a  pulley  seat  on  hammered  axles  to  insure 
concentric  pulleys.  Also  in  some  cases  special  brake  rigging 
is  being  used  to  give  ample  belt  clearance. 

MAINTENANCE 

To  secure  good  service  from  the  entire  equipment  at  a 
low  operating  cost  a  standardized  systematic  method  of 
maintenance  must  be  used.  With  the  present  design  of 
equipments  the  belt  cost  constitutes  the  second  largest  single 
item  of  expense.  Records  should  be  kept  from  which  indi- 
vidual belt  mileage  can  be  computed.  From  these  records 
any  car  using  an  excessive  number  of  belts  will  be  noted 
and  steps  taken  to  correct  any  defects  found. 

At  the  periodical  shopping  of  cars  the  electrical  equipment 


should  be  thoroughh'  overhauled  and  placed  in  a  first-class 
condition,  all  worn  parts  being  removed  and  defects  cor- 
rected. If  this  is  done  thorouglil)-  heavy  repairs  will  sel- 
dom be  found  necessary  between  the  shopping  periods. 

A  systematic  inspection  of  the  generator  and  suspension 
should  be  made  each  trip  to  see  that  all  parts  are  in  good 
condition.  Once  each  year  the  generator  should  be  dis- 
mantled and  all  parts  thoroughly  cleaned,  fields  and  arma- 
ture painted  witli  insulating  varnish  and  new  grease  applied 
to  ball  bearings. 

TR.MN-LLNE  FACILITIES  AND  EIXTURES 

On  the  majority  of  railroads,  facilities  are  provided  for 
making  connections  from  car  to  car  so  as  to  provide  light  in 
a  defective  one.  It  is  the  almost  unanimous  opinion  of 
car-lighting  engineers  that  with  the  present  equipment, 
facilities  for  train-line  connections  are  essential  if  light 
failures  are  to  be  avoided,  connectors  being  especially  de- 
sirable for  the  protection  of  mail  cars. 

The  tendency  in  fixtures  is  toward  simplicity  of  design 
to  harmonize  with  the  interior  construction  of  the  car. 
Center-deck  ligliting  seems  to  be  generally  preferred  with  a 
sufficient  number  of  units,  properly  shaded,  to  give  uniform 
distribution.  Enamel  finishes  the  same  color  as  the  car 
walls  or  ceiling  at  the  point  where  the  fixtures  are  located 
are  most  used,  l)ut  there  is  reason  for  believing  that  in  time 
the  roads  will  again  prefer  metal  finishes,  as  these,  when 
properly  applied  to  fixtures  of  pleasing  design,  help  to  im- 
prove the  interior  appearance  of  the  car.  In  recent  years 
statuan'  bronze  has  been  the  metal  finish  most  used. 

A  matter  of  great  importance  is  that  of  careful  selection 
and  design  upon  which  depends  effectiveness  of  the  installa- 
tion, both  as  regards  light  distribution  and  appearance. 
These  various  questions  involve  a  study  of  intrinsic  bril- 
liancy, intensity,  distribution  and  color. 

BATTERIES 

There  are  two  distinct  types  of  storage  battery  in  use  in 
car  lighting  ser\'ice  at  the  present  time,  the  lead  acid  battery 
and  the  nickel-iron  alkaline  batter)-.  Of  the  lead  batteries 
there  are  two  general  types  of  plates,  tlie  Plante  and  the 
Faure,  For  a  given  output,  the  Plante  is  more  costly,  more 
bulky,  and  heavier  than  the  equivalent  pasted  plate  t)'pe. 
Thus  far  this  ty'pe  is  more  durable  and  better  able  to  with- 
stand the  operating  conditions  incidental  to  car-lighting 
service.  It  is  the  type  most  used  in  car-lighting  service,  but 
some  car-lighting  engineers  claim  that  tlie  advantage  it  has 
had  over  the  Faure  type  is  decreasing  with  the  increased 
cost  of  labor  and  improved  methods  for  battery  protection. 
The  nickel-iron  alkaline  battery  is  of  comparatively  recent 
development  and  is  radically  different  from  the  lead  acid 
battery.     It  is  light  in  weight  and  mechanically  rugged. 

The  cost  of  maintaining  batteries  constitutes  the  largest 
single  item  of  e.xpense  in  the  maintenance  of  car-lighting 
equipment,  and  the  entire  development  of  regulators  or  ap- 
paratus for  batter}'  protection  while  the  car  is  enroute  has 
been  made  with  a  view  of  prolonging  the  life  and  reducing 
the  cost  of  maintenance.  However,  good  standard  practice 
for  handling  batteries  is  also  essential  if  this  cost  is  to  be 
kept  within  reasonable  limits. 

With  the  present  design  and  construction,  the  cleaning 
period  is  comparatively  short.  By  a  change  in  design  the 
same  capacity  could  be  maintained  and  yet  the  space  for 
sediment  could  possibly  be  doubled,  thus  greatly  prolonging 
the  cleaning  period,  insofar  as  it  is  based  on  this  particular 
feature.  Some  manufacturers  are  now  endeavoring  to  pro- 
duce a  battery  which  will  not  have  to  be  removed  from  the 
car  for  cleaning  during  the  life  of  the  positive  element,  or 
at  least  to  prolong  the  period  of  time  between  the  cleaning 
far  in  excess  of  present  practice. 

The  control  of  the  generator  output  while  the  car  is  en- 
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route  has  offered  one  of  the  most  difficult  problems  to  be 
overcome,  since  the  life  of  battery  and  lamps  depends  to  a 
large  extent  upon  regulation. 

Without  the  proper  protection,  tlie  battery  life  may  be 
only  a  third  of  what  it  should  be.  In  a  similar  manner  also 
the  cost  of  maintaining  the  generator  depends  upon  the 
regulation. 

Regulators 
The  duties  of  the  regulator  for  car-lighting  service  are: 
(1)  To  connect  the  battery  to  the  generator  at  the  minimum 
speed  and  voltage  for  which  the  machine  is  designed  to 
operate  and  to  disconnect  the  battery  when  the  speed  and 
voltage  fall  slightly  below  the  first  mentioned  value;  (2) 
to  provide  a  variable  voltage  to  charge  the  battery  at  the 
proper  rate,  which  is  determined  by  the  state  of  charge,  and 
at  the  same  time  carry  the  lamp  load,  in  the  event  it  is 
turned  on,  up  to  the  capacity  of  the  generator;  (3)  when 
the  battery  has  attained  a  full  state  of  charge,  the  regulating 
means  must  prevent  further  charge  thereafter,  leaving  the 
generator  capable  of  supplying  current  to  lamps  or  other 
translating  devices;  (4)  to  provide  constant  voltage  on  lamps 
while  the  car  is  in  motion  or  at  rest. 

There  are  two  types  of  regulators  in  general  use,  designed 
with  the  view  to  meet  these  requirements :  First,  ampere  hour 
meter  control;  second,  potential  control.  The  first  mentioned 
method  cliarges  the  battery  by  starting  at  a  high  rate,  which 
is  gradually  modified  to  a  predetermined  lower  rate,  and 
when  a  predetemiined  number  of  ampere  hours  have  been 
put  into  the  battery  as  indicated  by  the  meter,  the  potential  is 
reduced  by  the  regulator  sufficiently  to  prevent  further  charge. 
With  this  method  it  is  necessary,  for  proper  battery  protec- 
tion, to  maintain  the  ampere  hour  meter  in  step  with  the  state 
of  charge  of  the  battery. 

It  is  apparent  that  the  proper  battery  protection  depends 
not  only  on  the  proper  functioning  of  the  meter  itself,  but 
also  upon  tlie  battery  remaining  in  normal  condition  in  order 
that  the  battery  and  meter  may  remain  in  step  with  each 
other.  Owing  to  battery  characteristics  and  operating  con- 
ditions, the  meter  does  not  always  indicate  the  true  state  of 
charge. 

In  tlie  second  method  of  charging  heretofore  referred  to  as 
"potential  control,"  inherent  characteristics  of  the  batterj'  are 
taken  advantage  of  to  govern  the  charging  rate,  and  when  the 
battery  has  attained  a  full  state  of  charge,  to  prevent  further 
charge  thereafter.  With  most  potential  control  equipments, 
a  current  limit  feature  is  embodied  with  the  potential  regu- 
lator to  hold  the  maximum  current  to  a  value  consistent  with 
the  generator  capacity. 

]Man\-  forms  of  potential  control  equipment  liave  been 
placed  on  the  market,  most  of  which  operate  at  potentials 
such  that  in  the  course  of  charging,  the  battery  is  caused  to 
gas.  In  1913  and  1914,  efforts  were  made  by  the  Rock 
Island  to  operate  equipment  at  a  maximum  voltage  of  2.3 
volts  per  cell.  At  the  beginning  the  experiment  was  found 
to  be  a  failure,  as  in  many  instances  cars  on  most  runs  ar- 
rived at  terminals  with  the  batteries  in  a  decidedly  discharged 
state.  There  were,  however,  cars  in  fast  main-line  service  on 
which  the  batteries  remained  in  a  full  state  of  charge  and  at 
the  same  time  were  not  being  overcharged,  the  batteries  re- 
quiring flushing  on  an  average  of  about  every  six  months. 
This  was  encouraging  and  led  to  investigations  which  devel- 
oped that  the  failures  were  not  due  to  the  fact  that  the  low 
voltage  would  not  keep  the  batteries  charged,  but  resulted 
from  the  fact  that  this  voltage  of  2.3  volts  per  cell  was  not 
attained  except  at  very  high  train  speeds.  In  one  test  cover- 
ing a  period  of  five  hours,  the  equipment  maintained  full 
voltage  and  load  for  less  than  10  per  cent  of  the  running 
time.  On  the  face  of  the  evidence  it  looked  as  though  a 
!arger  generator  designed  to  give  full  voltage  and  load  at  a 
lower  tram  speed  would  be  required,  but  fortunately  after 


further  investigation  it  was  found  that  with  certain  refine- 
ments in  the  regulating  device,  a  lower  cut-in  speed  could  be 
secured. 

A  test  made  with  an  improved  regulator  with  the  same 
generator  that  was  used  on  the  previous  test  and  over  the 
same  run,  sliowed  the  following  comparison: 

Full  load — Old  regulator — 35  miles  an  hour. 
Full  load — Improved  regulator — 24  miles  an  hour. 
Full  load  time  in  5  hours — Old  regulator — 10  per  cent. 
Full  load  time  in  5  hours — Improved  regulator — 41  per 
cent. 

In  this  case  the  capacity  of  the  unit  was  increased  300  per 
cent. 

The  net  results  realized  from  the  use  of  the  improved  regu- 
lator are  increased  capacity  of  the  unit  due  to  obtaining  gen- 
erator output  at  low  train  speed,  and  increased  battery  life, 
which  is  brought  about  by  the  following: 

(A)  The  work  imposed  upon  the  batter)-  of  furnishing 
energy  for  the  lights  is  greatly  reduced  by  the  increased  work- 
ing time  of  generator,  and  also  by  the  fact  that  the  current 
for  the  lights  is  supplied  by  the  generator,  and  not  by  the 
battery,  at  all  times  after  the  generator  cuts  in. 

(B)  The  battery  is  charged  at  the  proper  rate  to  prevent 
gassing  and  overheating  with  the  attendant  ill  effects. 

(C)  The  battery  is  protected  from  overcharge  and  the 
forming  away  of  the  reserve  lead  in  the  batter)'  elements. 

Even  though  only  a  part  of  the  Rock  Island  equipments 
have  been  improved,  the  cost  of  operation  and  maintenance 
per  car  per  month  has  not  increased,  in  spite  of  the  increased 
cost  of  labor  and  material,  and  a  ven'  large  part  of  the  sav- 
ings IS  attributed  to  the  better  protection  provided  for  the 
battery. 
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Draft  Gear  Design  and  Maintenance 

General  Foremen  in  Convention  Discuss  Spring 
and    Friction    Draft    Gears    and   Their   Function 


IN  addition  to  many  other  important  questions,  the  suljject 
of    design    and    maintenance    of    draft    gear    was    con- 
sidered  at  tiie  fifteenth  convention  of  the   International 
Railway  General  Foremen's  Association,  held  in  Chicago  on 
September  2-5.     Several  excellent  papers  on  the  subject  were 
read,  abstracts  of  which  are  given  below. 

DRAFT  GEARS 
BY  J.  W.  WOMBLE 

An  ideal  draft  gear  should  have  not  only  a  suitable 
friction  capacity  and  travel,  but  it  should  also  be  positive 
in  its  nature,  simple  in  design,  of  few  parts,  readily  applied 
and  removed  from  the  car,  and  applicable  to  the  standard 
pocket  space.  It  should  be  so  constructed  that  a  buffing 
shock  greater  than  sufficient  to  close  the  gear  will  not  be 
apt  to  injure  it  in  any  way,  that  is,  after  the  gear  becomes 
solid  the  blow  should  be  transmitted  to  the  draft  sills  with- 
out injuring  the  draft  gear  itself,  or  without  it  being  neces- 
sary for  the  horn  of  the  coupler  to  go  home  against  the 
striking  plate  in  order  to  relieve  the  shock. 

The  design  of  the  gear  should  be  such  that  the  frictional 
load  is  not  dependent  upon  the  speed  at  which  the  gear  is 
closed  nor  should  it  lie  dependent  on  the  internal  parts  of 
the  gear  being  carefully  machined  or  requiring  considerable 
care  in  fitting  them  together.  It  should  be  so  made  that  it 
could  be  applied  and  removed  from  the  car  and  the  repair 
parts  substituted,  if  necessary,  by  ordinary  labor.  It  ought 
also  to  have  sufficient  area  of  friction  faces  to  bring  the 
pressure  per  square  inch  to  a  figure  that  will  insure  it  having 
a  satisfactorj-  life  in  service. 

The  term  friction  draft  gear  is  somewhat  of  a  misnomer, 
as  it  is'  both  draft  and  buffing  gear,  the  latter  being  un- 
doubtedly its  most  important  function.  If  the  draft  and 
buffing  features  could  he  divided  and  considered  separately, 
no  douljt  better  results  could  be  obtained.  Unfortunately, 
this  is  not  feasible,  and  the  draft  gear  must  necessarily 
take  both  of  these  requirements  into  consideration. 

On  this  account  it  is  advisable  that  a  draft  gear  have 
a  low  capacity  at  the  start  of  its  movement  in  order  to  get 
the  best  results  in  pulling  service.  This  only  utilizes  a  small 
part  of  the  capacity  of  the  gear,  and  the  capacity  at  that 
part  of  the  travel  should  make  it  possible  to  easily  start 
the  train.  After  about  the  first  inch  of  travel,  the  capacity 
should  rise  quite  rapidly,  but  uniformly,  to  its  ultimate  limit 
in  order  to  absorb  a  large  part  of  the  buffing  blow  without 
causing  too  much  shock  to  the  draft  sills. 

COMMITTEE  REPORT 

The  committee  recommends  that:  The  committee's  data 
in  the  future  be  obtained  from  both  laboratory  and  actual 
service  tests.  That  a  large  proportion  of  gears  installed  be 
stencilled  with  date  applied  and  notice  to  employes  to  report 
conditions  and  all  facts  whenever  they  are  removed,  this 
information  to  be  used  in  connection  with  actual  service 
tests.  That  draft  gears  be  inspected  and  maintained  at 
intervals  depending  on  the  kind  of  service.  That  poor 
gears  be  gradually  eliminated  and  good  gears  be  confined 
to  as  few^as  possible.  That  the  General  Foremen's  Asso- 
ciation express  its  willingness  to  aid  the  supply  men  in 
developing  the  best  possij^le  protection  to  the  car  against 
shock.  That  so  far  as  possible  the  length,  width  and  height 
of  gears  be  brought  to  a  standard  so  as  to  eliminate  the 
different  sizes  of  coupler  yokes  now  required  without  sac- 
rificing the  gear  efficiency. 


The  report  is  signed  by  W.  W.  Scott  (D.  L.  &  W.)  and 
C.  F.  Bauman  (C.  &  N.  W.). 

MAINTAINING  DRAFT  GEARS 

BY  L.   A.  NORTH. 
Superintendent  of  Shop,  lllinoifl  Central,  BnrnBJde,  III. 

In  taking  up  the  subject  of  draft  gears,  it  is  with  the 
object  of  bringing  to  the  attention  of  the  general  foreman, 
particularl)-  the  general  foreman  of  the  locomotive  depart- 
ment, the  necessity  of  spending  more  time  in  the  car  depart- 
ment to  obtain  such  knowledge  of  car  department  matters 
as  will  be  of  benefit  to  them  when  they  are  advanced  to  the 
nexF  step  in  the  ranks,  that  of  master  mechanic. 

They  should  thoroughly  familiarize  themselves  with  all 
matters  pertaining  to  the  repairs  to  cars,  particularly  the 
draft  rigging.  From  observation,  the  logical  place  to 
examine  the  draft  gear  and  the  results  derived  from  the 
application  of  the  different  designs  of  draft  gears,  is  the 
repair  track  and  the  scrap  pile.  The  damage  caused  from 
shock  and  rebound,  due  to  defective  draft  gear,  runs  into 
millions  of  dollars  every  year.  No  matter  what  make  of 
gear  is  applied  to  a  car,  unless  the  gear  is  maintained  in 
working  order,  it  will  not  properly  function  nor  perform 
the  duties  that  the  designer  or  builder  claim  for  it.  There 
are  a  number  of  different  friction  draft  gears  on  the  market 
today  which  under  test  will  demonstrate  to  the  observer  that 
the  gear  will  perform  just  what  the  manufacturer  claims  for 
it,  viz. :  absorb  the  shock  and  decrease  the  rebound,  but,  as 
stated  before,  unless  sufficient  attention  is  paid  to  the  main- 
tenance and  upkeep  of  this  gear,  the  money  expended  is 
money  thrown  away. 

A  visit  to  the  repair  track  will  show  end  sills  and  draft 
arms  broken  and  bent,  center  sills  buckled  up  and  car 
underrigging  in  a  generally  dilapidated  condition.  In  look- 
ing for  the  cause  as  the  usual  thing  we  find  the  draft  gear 
worn  out,  inoperative  and  parts  missing,  so  that  the  casual 
observer's  first  opinion  would  lie  that  the  draft  gear  did 
not  perform  the  duties  that  it  was  designed  for. 

Some  railroads  have  made  it  a  practice  to  drop  the  draft 
gear  when  the  car  is  placed  on  the  repair  track  and  make 
a  thorough  examination  of  the  different  parts  of  the  gears 
to  determine  what  parts  need  renewing  or  repairing,  with 
the  result  that  the  gear  has  a  chance  to  function  properly 
and  perform  the  work  that  it  was  originally  designed  for. 

With  the  introduction  of  the  heavy  capacity  cars,  it  has 
become  more  necessary  than  ever  to  pay  particular  atten- 
tion to  the  draft  rigging.  Hump  service  is  much  harder 
than  ordinary  switching  service  on  draft  gear  and  has  made 
it  necessary  to  fit  cars  engaged  in  this  service  with  sub- 
stantial draft  rigging  and  draft  gear  that  will  properly  take 
care  of  and  absorb  the  shock  and  rebound  which  comes  from 
this  service.  A  visit  to  any  of  the  hump  yards  will  further 
verify  this  statement  and  will  illustrate  the  necessity  of 
properly  providing  a  substantial  draft  gear  and  maintaining 
it  in  good  repair  at  all  times. 

DRAFT  GEARS 

BY  C.   F.  BAUMAN 
Chicago  &  North  Western.  Winona,  Minn. 

The  draft  gear  is  a  cushioning  device  applied  to  cars,  and 
SI)  situated  that  the  rear  end  of  the  coupler  rests  against  it 
in  such  a  way  that  wlien  the  couplers  meet  one  another 
in  the  case  of  cars  colliding,  the  draft  gear  has  a  limited 
movement    or    travel    under    resistance,     according     to     its 
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capacity,  so  as  to  soften  or  cushion  the  shock  on  the  cars 
and  their  lading.  It  is  also  secured  to  the  coupler  by  a 
yoke  so  as  to  use  the  cushioning  effect  to  prevent  the  pulling 
shocks  from  doing  damage.  I  think  a  better  name  for  tlie 
draft  gear  would  be  the  car  protector. 

My  stud)'  of  broken  or  damaged  cars  leads  me  to  believe 
that  if  a  draft  gear  of  sufficient  capacity  to  care  for  the 
buffing  shocks  is  used  it  will  be  ample  to  care  for  the 
pulling  forces,  as  I  cannot  call  to  mind  a  case  of  damage 
due  to  pulling  unless  the  parts  were  first  damaged  and 
weakened  by  the  buffing  shocks,  excepting  very  rare  cases 
of  coupler  yokes  breaking  under  pulling  strains  where  the 
yokes  were  made  of  the  old  light  section  of  1  in.  by  4  in. 
bars,  and  even  of  lighter  section.  The  new  standard  yoke 
section  of  1  Y^  in.  by  5  in.  has  put  a  stop  to  this  failure  and 
there  are  very  few  of  the  old  light  sections  of  yokes  in  use 
now.  I  would  strongly  recommend  replacing  these  weak 
yokes  with  the  newer  standard  as  early  as  possible.  The 
cost  would  be  slight,  compared  with  the  saving  effected. 

BUFFING    SHOCKS 

If  a  study  is  made  of  the  car  failures  as  they  pass  over 
the  repair  shop  tracks  and  the  piles  of  scrap  material  col- 
lected from  the  repairs  to  the  cars,  the  necessity  for  im- 
proved draft  gear  is  very  plain.  Couplers  and  their  parts 
are  found  broken,  bent  and  upset,  due  to  the  shocks  they 
receive.  If  a  draft  gear  could  be  found  to  assist  the  car 
in  alisorbing  these  shocks,  couplers  would  wear  out  instead 
of  Ijeing  discarded  for  the  defects  mentioned  above.  This 
would  result  in  a  great  saving  to  the  railroads. 

The  following  damage  to  freight  cars  are  common  sights 
to  all  of  us  who  have  to  supervise  repairs  to  cars:  Ends  of 
cars  pushed  out  by  the  lading,  broken  draft  sills,  broken 
draft  arms,  broken  center  plates,  broken  center  pins,  broken 
and  bent  steel  center  sills,  broken  body  and  truck  bolsters, 
broken  oil  boxes  where  the  car  has  not  been  derailed.  The 
sides,  roofs  and  superstructures  of  box,  stock  and  other 
cars  of  the  house  type  construction  are  also  often  found  in 
a  racked  and  loose  condition,  all  of  which  is  caused  by 
the  parts  mentioned  being  forced  to  do  the  work  of  the 
draft  gear.  If  the  shocks  were  kept  out  of  the  cars  all  these 
items  would  have  to  wear  out,  which  would  take  a  long 
time.  Applying  a  draft  gear  that  will  make  it  possible  to 
move  the  cars  from  point  to  point  without  this  destructive 
effect,  or  that  will  at  least  make  a  material  reduction  in  it, 
would  he  an  economical  measure. 

TYPES  OF  DRAFT  GEAR 

There  are  a  large  number  of  different  types  of  draft  gears 
in  service,  a  few  of  which  are  enumerated  below:  One  of 
the  old  designs  uses  a  single  spring  8  in.  by  77s  in.,  with 
a  front  and  rear  follower,  connected  to  the  coupler  with  a 
yoke.  The  spring  has  a  capacity  of  jO,000  lb.  with  a 
travel  of  l-}4  in-  The  cushioning  value  of  this  assembly 
is  very  low.  It  has  no  absorbing  capacity,  as  all  springs 
simply  store  up  the  energy  until  the  pressure  is  taken  from 
them,  when  it  is  returned  with  the  same  force  that  was 
required  to  close  them.  There  are  very  few  cars  in  service 
that  are  equipped  witli  this  single  spring  type.  There  are 
also  spring  draft  gears  made  of  two  springs,  some  in 
tandem  and  others  in  twin  assembly.  They  are  made  up 
generally  of  two  different  sizes  of  springs.  The  smaller 
type  consists  of  two  6J/>  in.  by  8  in.  springs,  having  a 
combined  capacity  of  38,000  lb.  and  a  travel  of  1-54  in.  The 
capacity  and  travel  are  both  insufficient  to  protect  the  cars 
and  the  use  of  this  gear  should  be  discontinued.  Other 
designs  are  the  tandem  and  twin  spring  gears  made  up  of 
two  8  in.  by  7?s  in.  springs  having  a  combined  capacity 
of  60,000  lb.  and  a  travel  of  I  .)<4  in.  The  recoil  of  these 
heavier  springs  is  such  that  it  is  nearing  the  danger  line  in 
its  reaction  in  long  trains  so  that  to  use  more  spring  capacity 
would  in  my  opinion  be  a  mistake. 


A  large  number  of  different  types  of  friction  draft  gears 
are  in  use,  some  of  which  are  doing  good  work.  There  are 
a  few  essential  features  of  the  friction  gears  which  I  will 
comment  on.  Since  a  large  committee  of  prominent  mechan- 
ical railroad  men  appointed  to  design  the  100,000  cars  pur- 
chased by  the  administration  decided  to  use  friction  draft 
gear,  also  in  view  of  the  fact  that  practically  all  new  car 
specifications  include  friction  gear,  and  considering  the 
many  thousands  of  old  cars  that  have  been  reinforced  with 
steel  underframes  or  metal  draft  arms  equipped  with  fric- 
tion draft  gear,  the  spring  gear  may  be  eliminated  and  the 
discussion  confined  to  the  friction  type. 

DRAFT    GEAR    SPECIFICATIONS 

While  the  committee  performed  excellent  work  in  pre- 
paring the  specifications  and  designs  for  the  100,000  freight 
cars  for  the  Railroad  Administration,  and  this  paper  should 
not  be  considered  as  criticising  in  the  least  sense,  in  my 
opinion  there  are  some  features  of  the  draft  gear  question 
that  could  have  been  arranged  so  as  to  give  the  draft  gear 
manufacturers  a  better  chance  to  build  to  meet  the  conditions. 
For  instance,  five  different  makes  are  named  as  being  satis- 
factory, but  they  are  required  to  be  interchangeable  with- 
out changes  in  the  car,  so  that  in  case  of  failure  any  one  of 
the  five  kinds  could  be  used  to  replace  the  defective  one. 

This  would  be  ideal  if  it  is  granted  that  this  application 
is  perfection  in  draft  gear  design,  but  it  is  doubtful  whether 
the  draft  gear  manufacturers  are  willing  to  admit  this.  In 
fact,  the  manufacturer  of  one  of  the  five  gears  used  on  these 
cars  has  several  thousand  cars  equipped  with  a  gear  not 
confined  to  the  spacing  and  travel  specified  for  the  govern- 
ment cars  tliat  will  furnish  double  the  protection  to  cars 
that  it  is  possible  to  get  with  a  gear  travel  of  2J4  in-  They 
have  given  highly  satisfactory  service  for  several  years  and 
have  passed  the  experimental  stage. 

One  good  point  in  the  interchangeability  of  the  gears  is 
that  in  the  course  of  time  it  should  be  possible  to  learn  the 
relative  service  value  of  these  five  types,  and  get  nearer  to  a 
standard  by  discarding  the  short  lived  ones;  however,  the 
demands  on  the  draft  gear  change  from  year  to  year  so  that 
new  developments  in  draft  gear  design  may  be  looked  for 
as  the  demands  increase. 

INCREASE    IN    CAR    LOADED    WEIGHTS 

It  is  only  a  short  time  since  the  80,000  lb.  capacity  car, 
which  would  weigh  about  125,000  lb.  on  rails  when  loaded, 
was  the  heavy  type.  This  was  followed  by  the  100,000  lb. 
capacity  car  weighing  150,000  lb.  on  rails  when  loaded. 
Next  came  the  70-ton  or  140,000  lb.  capacity  car  which 
loaded  weighed  200,000  lb.  The  90-ton  or  180,000  lb. 
capacity  car  came  next,  with  a  total  loaded  weight  of  250,000 
lb.  The  next  heavy  capacit)'  car  to  make  its  appearance  is 
the  120-ton  or  240,000  lb.  capacity  car  with  a  loaded  weight 
of  over  300,000  lb.  When  it  is  understood  that  these  in- 
creases in  rail  loads  per  car  all  came  into  use  during  the 
last  15  or  18  years,  and  the  wide  difference  in  the  amount 
of  energy  developed  by  these  different  weights  moving  at 
two  or  three  miles  per  hour,  the  need  for  improved  draft 
gear  will  be  clear  to  all.  Hence,  I  believe  it  would  be  a 
wise  move  to  give  the  draft  gear  manufacturers  more  to 
say  as  to  the  space  required  in  which  to  apply  the  device 
instead  of  confining  them  to  12's  in.  between  the  draft 
sills  and  24^^  in.  between  the  faces  of  tlie  draft  lugs. 

CAPACITY    DEFINED 

The  Railroad  .\dmini.stration  specifications  for  draft 
gears  call  for  a  minimum  capacity  of  150,000  lb.  with  a 
maximum  travel  of  2J4  in.  Stating  capacity  in  pounds 
is  misleading,  as  it  only  gives  the  final  closing  pressure, 
and  it  is  possible  to  have  the  first  2' j  in.  travel  of  the  de\'ice 
with  a  capacity  limited  to  20,000,  or  25,000  lb.,  and  the 
last    J4    in.   movement   might   require   a   pressure   of   more 
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than  150,000  lb.  to  close  the  device.  This  would  make 
a  very  poor  draft  gear  for  destroying  shocks,  as  the  first 
Zyi  in.  travel  would  offer  very  little  resistance  to  the  forces 
and  the  last  34  in.  would  not  have  time  in  which  to  act. 

To  make  the  capacity  question  clear,  the  Mechanical 
Committee  of  the  United  States  Railway  Administration 
gave  the  following  definition  of  a  150,000  lb.  capacity  draft 
gear.  It  is  the  sense  of  this  committee  that  a  150,000  lb. 
draft  gear  should  be  defined  as  one  that  will  sustain  a  drop 
of  16"in.  (including  the  travel  of  the  gear)  of  a  9,000  lb. 
weight  without  shearing  the  rivets  of  one  or  both  lugs,  which 
are  to  be  secured  to  suitable  supporting  members  by  nine 
J,l.  in.  rivets  of  .15  carbon  or  under,  driven  in  9/16  in. 
drilled  holes.  This  definition  clears  the  question  as  it 
expresses  the  capacity  in  foot  pounds,  which  is  the  correct 
unit  to  use,  as  in  order  for  the  gear  to  stand  this  drop  with- 
out shearing  the  rivets  it  must  offer  a  high  resistance 
throughout  its  entire  travel.  This  test  requires  the  gear 
to  have  a  capacity  of  12,000  ft.  lb. 

This  specification  could  easily  be  raised  to  18,000  ft.  lb. 
developed  with  the  9,000  lb.  drop  hammer.  A  gear  that 
will  develop  18,000  ft.  lb.  capacity,  resting  on  a  solid 
foundation,  will  show  an  increase  of  66  2/3  per  cent  when 
secured  to  a  rolling  foundation  such  as  a  car,  and  would, 
therefore,  be  equal  to  30,000  ft.  lb.  when  applied  to  the  car. 

GEAR    TRAVEL 

The  question  of  coupler  or  draft  gear  travel  is  of  great 
importance,  as  the  capacity  of  the  gears  can  be  increased 
or  decreased  as  the  travel  is  increased  or  decreased.  The 
Railroad  .\dministration's  Car  Committee  in  regulating  the 
gear  movement,  specified  that  the  maximum  travel  sliould 
be  2->4  in.  It  would  be  better  if  this  regulation  was 
changed  to  make  2-34  in.  the  minimum  instead  of  the  max- 
imum. This  dimension  has  so  much  to  do  with  draft  gear 
capacity  that  a  committee  of  one  car  man,  one  air  brake 
man  and  one  operating  man  appointed  to  investigate  and 
report  back  to  this  association  the  maximum  amount  of 
travel  that  could  be  allowed  would  be  a  step  in  the  right 
direction.     I  am  sure  that  this  dimension  can  be  increased. 

INSPECTION    AND    ADJUSTMENT 

The  draft  gears  should  be  applied  to  the  cars  in  such 
a  way  that  their  different  parts  can  be  readily  seen  and 
inspected  by  the  men  who  are  assigned  to  this  work.  Some 
are  applied  so  that  it  is  almost  impossible  to  inspect  them. 
Manufacturers  should  give  more  attention  to  this  feature. 
If  possible,  the  gears  should  be  equipped  with  some  practical 
and  quick  means  of  adjustment  to  take  up  the  wear. 

DRAFT  GEAR   INVESTIGATION 

Some  of  the  draft  gear  manufacturers  have  especially 
equipped  laboratories  for  demonstrating  purposes  and  some 
of  tiiem  have  made  exhaustive  tests  not  only  of  the  draft 
gears  but  of  couplers  protected  from  the  shock  by  the  use 
of  different  gears,  also  sills  of  different  weights  per  foot 
and  of  sills  having  the  center  line  of  draft  different  dis- 
tances off  from  the  center  line  of  the  draft  channels,  the 
results  of  whicli  prove  conclusively  the  cause  of  many 
failures  in  car  design.  The  manufacturers  are  to  be  com- 
mended for  carrying  on  this  research  work.  If  a  car  user 
is  having  trouble  with  any  part  of  a  car  that  is  due  to  the 
shocks  it  receives  in  handling,  these  companies  will  duplicate 
that  section  of  the  car  and  destroy  it  in  the  laboratory,  fur- 
nishing readings  of  the  work  so  that  the  best  remedy  can 
be  applied. 

MAINTENANCE    OF    DRAFT    GE.\R 

It  is  only  recently  that  I  have  been  impressed  with  the 
importance  of  keeping  the  draft  gear  repaired  so  that  it 
will  be  in  condition  to  perform  its  whole  duty  at  all  times. 
It  must  be  remembered   that    a    car    having  a  good  high 


capacity  draft  gear  colliding  with  a  car  having  a  low  or 
weak  gear  helps  out  the  car  with  the  weak  gear  as  the 
amount  of  protection  that  each  car  gets  is  the  sum  or  com- 
bined value  of  the  two.  Every  car  turned  away  from  the 
repair  track  with  a  good  draft  gear  helps  every  other  car 
it  comes  in  contact  with. 

Tlie  forces  applied  to  cars  when  they  collide,  up  to  the 
closing  point  of  the  gear  can  only  equal  the  pressure 
required  to  push  it  closed  or  solid,  but  if  double  the  energy 
required  to  close  the  gear  is  applied,  this  multiplies  the 
pressure  on  the  car  by  ten.  For  example,  if  two  cars 
equipped  with  60,000  lb.  capacity  draft  gears  should  collide 
with  a  force  that  would  just  close  the  gears  the  pressure 
on  the  car  would  be  60,000  lb.,  but  if  the  colliding  forces 
are  doubled  the  pressure  on  the  car  would  raise  to  600,000 
lb.,  which  in  most  cases  would  damage  one  or  both  of  the 
cars  so  as  to  send  them  to  tlie  sliops. 

With  tliese  facts  before  us,  I  am  convinced  that  no  car 
should  lie  allowed  to  leave  tlie  shop  tracks  until  the  draft 
gear  is  put  in  condition  to  do  all  the  work  that  it  is  con- 
structed to  perform.  By  keeping  the  draft  gear  repaired, 
damaged  cars  will  be  reduced,  thus  effecting  a  saving  and 
resulting  in  more  efficient  equipment.  A  concerted  move 
along  this  line,  I  am  convinced,  will  surprise  all  of  us.  The 
improvement  cannot  all  be  made  at  one  shop,  as  this  would 
create  a  congestion  of  defective  cars,  but  let  everybody  start 
and  all  roads  will  be  on  a  better  footing  very  quickly. 

I  would  recommend  discarding  the  low  capacity  gears 
and  substituting  the  better  types  as  fast  as  possible.  Tlie 
cost  of  changing  would  soon  be  returned  by  increased  car 
efficiency.  I  am  of  the  opinion  that  where  cars  are  repaired 
in  large  numbers  a  special  crew  of  men  in  charge  of  a  com- 
petent leader  should  be  assigned  to  draft  gear  maintenance. 
The  men  in  charge  should  become  familiar  with  the  different 
makes  of  draft  gear  so  as  to  intelligently  maintain  them. 

When  draft  gears  are  new  or  have  been  repaired  the  date 
of  application  or  repairs  should  be  stenciled  on  the  draft 
sill  where  it  could  be  plainly  seen  by  the  inspectors.  At 
the  expiration" of  three  years  (this  may  be  changed  to  a 
longer  period  as  soon  as  experience  proves  it  to  be  good 
practice),  the  car  or  cars  should  be  shopped  for  another 
draft  gear  overhauling.  In  case  of  a  car  being  found  on  a 
foreign  line  with  the  date  showing  that  the  three-year  period 
had  expired,  the  road  having  the  car  should  be  obliged  to 
shop  it  and  overhaul  the  draft  gear,  billing  the  owner  for 
the  cost  of  the  work.  Improper  repairs  by  foreign  lines 
should  be  penalized  by  the  cancellation  of  their  bill.  These 
few  rules  worked  out  more  in  detail  and  put  into  effect  will 
reduce  the  bad  order  cars  much  quicker  and  in  a  more  per- 
manent way  than  increasing  the  number  of  car  repair  men 
and  continuing  to  overlook  the  draft  gear  until  the  car 
damage  forces  it  out  of  service  for  extensive  repairs.  Keep- 
ing the  draft  gear  in  shape  would  cost  only  a  few  cents  and 
would  save  large  expenditures  for  broken  parts  on  account 
of  the  draft  gear  being  neglected. 

DISCUSSION 

There  was  some  difference  of  opinion  as  to  the  advis- 
ability of  inspecting  draft  gears  at  regular  intervals.  J.  H. 
Hott  (A.  T.  &  S.  F.)  objected  to  the  periodical  overhauling 
upon  the  grounds  that  it  would  have  a  tendency  to  cause 
lax  inspection.  L.  A.  North  (I.  C.)  contended  that  a 
thorough  inspection  is  necessary  to  insure  that  the  gears 
are  in  serviceable  condition.  The  advantage  of  draft  gears 
of  high  capacity  was  generally  recognized  by  the  members. 
M.  H.  Westbrook  (Grand  Trunk)  brought  out  the  decrease 
in  the  ultimate  strength  of  the  draft  members  which  results 
from  locating  the  center  line  of  the  buffing  and  pulling 
stresses  off  the  center  line  of  the  sills.  The  usual  construction 
of  setting  the  center  line  of  the  .gear  2  in.  from  the  center  line 
of  the  draft  members  decreases  the  strength  40  per  cent. 


Car  Inspectors  and  Foremen  Meet 

Discussion  of  the  Working  of  the  Rules  of  Interchange 
and    Changes    Proposed    by    Arbitration    Committee 


THE  nineteenth  convention  of  the  Chief  Interchange 
Car  Inspectors'  and  Car  Foremen's  Association  met  at 
the  Planters  Hotel,  St.  Louis,  Mo.,  with  W.  J-.  Stoll, 
chief  interchange  inspector  at  Toledo,  Ohio,  presiding.  The 
first  session  was  opened  with  prayer  by  Captain  Arthur  An- 
drews of  the  Salvation  Array,  and  the  association  was  wel- 
comed to  the  city  by  L.  McDaniel,  prosecuting  attorney, 
whose  address  was  responded  to  by  T.  J.  O'Donnell. 

PRESIDENT'S  ADDRESS 

In  his  address  as  president  of  the  association,  Mr.  Stoll 
spoke  in  part  as  follows:  The  discussion  of  the  M.  C.  B. 
rules  and  other  matters  pertaining  to  the  construction  and 
maintenance  of  cars  is  an  important  question  and  one  which 
requires  sound  judgment  and  executive  ability.  The  changes 
in  the  M.  C.  B.  rules  of  interchange  which  take  effect  Oc- 
tober 1,  while  not  numerous,  are  quite  important.  The  rules 
now  in  effect  have  not  as  yet  been  discussed  by  this  associa- 
tion and  I  hope  the  members  will  take  advantage  of  this 
opportunity  to  discuss  them.  I  would  also  call  attention  to 
the  fact  that  the  loading  rules  have  been  rearranged  and  a 
discussion  of  them  would  be  interesting  and  beneiicial,  as 
many  cars  are  being  improperly  loaded.  This  association 
might  well  reconmiend  that  shippers  should  Ije  furnished  with 
copies  of  the  loading  rules.  Because  of  the  conditions  which 
have  been  brought  about  by  the  war,  such  as  pooling  certain 
portions  of  the  equipment,  routing  cars  away  from  home 
where  material  was  not  available  to  make  proper  repairs, 
insufficient  help,  etc.,  it  is  necessary  for  this  association  to 
put  forth  its  best  effort  to  remedy  conditions. 

The  report  of  the  secretar_\--treasurer  «as  read;  it  showed 
the  total  membership  to  be  SOS  and  a  satisfactor}-  Ijalance  in 
the  treasury. 

DISCUSSION  OF  RULES  OF  INTERCHANGE 

M  the  session  on  tlie  afternoon  of  September  2.^  the  dis- 
cussion of  the  Rules  of  Interchange  was  begun.     .\n  abstract 


of  the  discussion  which  followed  the  reading  of  the  rules  is 
given  below: 

Rule  No.  2 — Empty  cars  offered  in  interchange  must  be 
accepted  if  in  safe  and  serviceable  condition,  the  receiving 
road  to  be  the  judge. 

T.  J.  O'Donnell  (Buffalo):  I  should  like  to  ask  what 
constitutes  a  serviceable  empty  car? 

E.  Pendleton  (C.  &  A.):  My  interpretation  is  that  a 
serviceable  car  is  one  that  is  suitable  for  any  commodity. 

Mr.  O'Donnell:  Should  no  cars  be  offered  in  interchange 
with  defects  though  tliey  require  only  light  repairs? 

F.  C.  Schultz  (Chicago) :  I  believe  that  in  order  to  expedite 
traffic  minor  defects  should  be  ignored. 

Mr.  O'Donnell:  How  would  you  handle  coal  cars  with 
hopper  doors  not  in  serviceable  condition? 

Mr.  Schultz:  The  repairs  should  be  made  by  the  receiv- 
ing line. 

G.  Lynch  (Cleveland):  A  car  that  must  be  sent  to  the 
repair  track  is  not  a  serviceable  car  and  the  receiving  line 
can  refuse  it  or  accept  it,  as  it  chooses. 

T.  J.  O'Donnell :  I  consider  that  under  present  conditions 
it  is  necessary  for  the  joint  inspector  to  specify  where  the 
cars  are  to  be  repaired  and  distribute  the  bad  orders  among 
the  various  roads. 

J.  J.  Gainey  (Southern) :  I  agree  with  Mr.  O'Donnell  in 
his  interpretation  of  Circular  No.  37. 

F.  Trapnell  (Kansas  City) :  We  have  received  instructions 
from  the  Railroad  Administration  to  regard  as  serviceable 
any  car  that  requires  less  than  20  man  hours  to  put  it  in 
condition  for  any  commodity,  and  we  have  been  working 
under  this  interpretation. 

F.  C.  Schultz :  It  is  necessary  that  we  do  whatever  the  local 
conditions  demand  to  move  the  traffic. 

T.  J.  O'Donnell:  There  should  be  some  general  ruling 
which  could  be  applied  regardless  of  the  shop  facilities  at 
the  interchange  point. 

J.   J.  Gainey:    I  believe  that  all  cars  having  defects  that 
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can  be  repaired  on  the  light  repair  track  should  be  accepted 
in  interchange. 

G.  Lynch:  The  rules  make  a  very  definite  distinction  be- 
tween the  liandling  of  loaded  and  empty  cars.  Loaded  cars 
must  be  accepted  by  the  receiving  line,  and  run,  repaired  or 
transferred.  On  tlie  other  hand  the  empty  cars  can  be  rejected 
if  not  in  safe  and  serviceable  condition.  This  rule  has  made 
it  easy  for  roads  that  originate  a  great  deal  of  traffic  to  get 
cars  off  their  lines  while  roads  that  offer  a  great  many  empt)- 
cars  to  connections  have  suffered  from  the  accumulation  of 
bad  order  cars  which  they  were  unable  to  dispose  of  without 
repairing  them. 

In  an  effort  to  secure  an  agreement  as  to  the  meaning  of 
the  rules  it  w-as  moved  that  a  car  which  must  be  placed  on 
tire  repair  track  was  not  a  serviceable  car  within  the  meaning 
of  the  rule.  This  motion  was  lost.  A  second  motion  stating 
that  a  car  requiring  not  over  20  man-hours'  work  should  be 
considered  serviceable  was  also  lost.  A  motion  was  made  that 
the  exceptions  in  Rule  2,  paragraph  /,  should  govern  the 
acceptance  of  empty  as  w-ell  as  loaded  cars,  but  this  motion 
also  was  rejected.  The  discussion  showed  that  there  was  a 
wide  diversity  of  practice  in  different  sections  of  the  country 
which  was  due  in  part  to  lack  of  uniformity  in  the  orders 
issued  by  the  Regional  Directors.  A  committee  was  appointed 
to  consider  the  matter  further  and  present  a  report  to  the 
convention. 

CHANGES  RECOMMENDED  BY  THE  ARBITPATION 
COMMITTEE 

After  the  prolonged  discussion  on  Rule  2,  the  association 
proceeded  to  consider  the  changes  in  the  rules  as  recom- 
mended in  the  report  of  the  Arbitration  Committee  presented 
at  the  1919  convention. 

Rule  ^2 — (Delivering  line  responsible)  Damage  to  any 
car  (including  cars  on  ferries  or  floats)  if  caused  by  (a) 
Derailment,  (b)  Cornering,  (c)  Sideswiping,  (d)  Collision 
or  impact  other  than  that  occurring  in  regular  switching,  (e) 
Handling  of  cars  with  Ijroken  or  missing  couplers,  or  couplers 
out  of  place,  (f)  Colliding  with  or  shoving  over  bumping 
post  or  other  fi.xcd  olistruction,  (g)  Shifting  of  loads  from 
other  cars,  (h)  Overloading,  (i)  E.xplosion,  (j)  Collapsing 
buildings  or  other  structures  on  right  of  way,  (k)  Unconcealed 
fire  damage,  (1)  Flood,  (m)  Storm  where  car  is  derailed  or 
destroyed,  (n)  Failure  to  close  hopper  or  drop  doors  before 
moving  car. 

F.i  C.  Schultz :  The  rules  now  in  force  have  made  it  possi- 
ble for  roads  to  break  up  cars  in  switching  and  yet  hold  the 
owners  responsible  for  tlie  damage  if  the  trucks  were  not 
derailed.  I  think  the  new  rule  will  be  an  improvement  as 
it  will  change  this  situation. 

H.  W.  L.  Porth  (Swift  &  Co.)  :  The  intent  of  the  changes 
is  to  clarify  the  meaning  of  the  indefinite  term  "wreck." 
The  judgment  of  the,  inspector  will  still  enter,  however,  in 
determining  what  con.stitutes  regular  switching. 

G.  Lynch:  The  terms  "collision,"  "impact"  and  "regular 
switching"  are  still  indefinite  and  even  the  new  rule  will  be 
hard  to  interpret.  In  ca.se  of  missing  material  the  car  owTier 
will  no  doubt  contend  that  the  parts  have  been  stolen  while 
the  handling  line  will  assert  that  they  have  been  lost  in  fair 
service. 

J.  P.  Carney  (Michigan  Central) :  I  believe  the  changes 
are  intended  to  put  the  responsibility  for  damage  to  weak 
equipment  on  the  car  owner. 

F.  H.  Hanson  (N.  Y.  C.  West) :  I  move  that  it  is  the  sense 
of  this  meeting  that  if  cars  are  damaged  or  broken  in  two 
the  owner  is  to  be  held  responsible  for  the  damage  if  the 
trucks  are  not  derailed  and  the  car  is  not  cornered  or  side- 
swiped.     (The  motion  was  put  to  a  vote  and  carried.) 

Rule  ?J — Owners  will  be  responsible  for  the  expense  of 
repairs  to  safety  appliances  where  not  involved  with  other 


delivering  line  damage,  except  damage  to  running  boards  on 
tank  cars  when  sideswiped  or  cornered. 

\.  Herbster  (N.  Y.  C.  West) :  In  the  past  a  running  board 
on  tank  cars  had  been  considered  a  part  of  the  safety  appli- 
ances and  the  owners  had  been  held  responsible  for  damage 
if  no  other  part  of  the  car  was  involved.  The  .Arbitration 
Committee,  however,  ruled  that  the  running  boards  on  tank 
cars  cannot  be  damaged  in  fair  usage  and  this  rule  has  been 
amended  to  confomi  with  that  interpretation. 

H.  W.  L.  Porth:  Safety  appliances  are  often  damaged 
when  no  other  injury  is  done  to  the  car  and  for  that  reason 
it  hardly  seems  proper  to  hold  the  owner  responsible. 

Rule  66 — (Owners  responsible)  Periodical  repacking  of 
journal  boxes,  regardless  of  the  responsibility  of  delivering 
company  for  change  of  wheels,  journal  boxes  or  journal 
bearings.  No  charge  shall  be  made  for  repacking  unless  all 
boxes  are  repacked.  No  charge  shall  be  made  if  the  repack- 
ing is  done  within  nine  months  from  date  stenciled  on  the 
car.  If  car  bears  no  stenciling  showing  date  of  previous 
repacking,  all  journals  may  be  repacked  if  necessary  and 
charged  for. 

(a)  W\  journal  boxes  shall  he  repacked  with  properly 
prepared  packing  (new  or  renovated)  at  least  once  every  12 
months,  at  which  time  all  packing  will  be  removed  from  the 
boxes  and  the  boxes  cleaned;  dust  guards  to  be  renewed 
when  wheels  are  changed. 

(b)  The  date  and  place  (railroad  and  station)  where  the 
work  is  done  must  be  stenciled  on  the  car  liody  near  the  body 
bolster  at  diagonal  corners  in  one  inch  figures  and  letters, 
using  the  same  station  initial  that  is  used  for  air  brake 
stencil. 

(c)  This  work  to  be  done  as  far  as  possible  when  cars  are 
on  repair  track  undergoing  heavy  repairs.  Cars  which  have 
not  had  lioxes  repacked  within  nine  months  will  have  all 
boxes  repacked  and  the  record  stenciled  as  above. 

(d)  This  does  not  contemplate  any  change  in  the  inter- 
mediate packing  of  boxes  w-hen  it  is  necessary  to  do  so.  No 
change  should  be  made  in  the  stenciling  unless  all  boxes  are 
repacked. 

J.  J.  Gainey  (.Southern) :  M  the  present  time  repacking  of 
journal  boxes  is  often  done  by  removing  the  waste  from  the 
box,  .shaking  out  the  dirt  and  short  fibers  and  then  replacing 
it.  Such  practices  should  be  discontinued  as  they  do  not 
comply  with  the  requirements  of  the  rules. 

The  opinion  was  expressed  by  several  members  that 
periodical  repacking  of  journal  boxes  would  improve  the 
operating  conditions  and  effect  a  large  saving.  It  was  sug- 
gested that  improper  repacking  could  be  eliminated  by 
requiring  the  work  to  be  done  only  at  stations  which  are 
equipped  with  apparatus  for. reclaiming  oil  and  waste. 

Rule  iSS — In  order  that  repairs  of  owners'  defects  may  be 
expedited  as  fully  as  possible  foreign  or  private  line  cars 
may  be  repaired  by  the  handling  line  by  using  material  from 
their  own  stock  instead  of  ordering  material  from  the  car 
owner  as  prescribed  by  Rule  122  in  which  event  the  repairing 
line  must  issue  its  defect  card  for  the  labor  only  of  correcting 
such  improper  repairs  and  defect  card  should  be  so  marked. 

In  case  of  delivering  line  defects,  defect  card  shall  be 
issued  for  both  lalior  and  materia]  for  correcting  the  improper 
repairs. 

F.  C.  Schultz:  I  believe  it  is  advisable  for  the  railroads  to 
return  private  line  cars  to  the  owners  for  repairs  as  the 
average  railroad  repair  track  is  not  equipped  to  make  proper 
repairs  to  these  special  types  of  cars. 

F.  Trapnell:  There  has  been  some  criticism  of  the  private 
car  owners  because  of  the  fact  that  these  companies  often 
removed  parts  applied  by  the  railroads  after  the  car  was 
returned  to  tlie  owner.  This  inspection  is  necessary  to  insure 
that  insulation  in  refrigerator  cars,  or  other  essential  parts, 
have  been  properly  applied. 
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H.  W.  L.  Forth:  It  has  been  our  experience  that  in  most 
cases  cars  are  returned  when  in  need  of  repairs  and  the  private 
car  lines  in  general  encourage  this  practice  as  they  prefer  to  do 
the  work  themselves. 


[At  the  time  of  going  to  press  the  convention  was  still 
in  session,  making  the  publication  of  a  complete  account  of 
the  proceedings  impossible  in  this  issue.  The  account  of  the 
remaining  sessions  will  appear  in  a  later  issue. — Editor.] 


Bad  Order  Coal  Car  Situation 

Producers    Complain    of    Car  Shortage ;  Conditions 
Not  Serious,  Says  Railroad  Administration 


THE  relation  of  the  bad  order  car  to  tlie  production  and 
transportation  of  coal,  and  the  impending  possibility 
of  a  coal  shortage,  was  discussed  recently  before  the 
Senate  committee  investigating  the  coal  situation.  The 
situation,  so  far  as  it  is  affected  by  the  repair  of  cars,  as  out- 
lined by  Frank  McManamy,  assistant  director  of  the  Division 
of  Operation  of  the  Railroad  Administration,  appears  to  be 
well  in  hand  and  is  not  serious.  He  says  in  his  statements 
to  the  Senate  committee  during  the  first  week  in  September 
that  cars  can  be  furnished  in  sufficient  numbers  to  meet  the 
requirements  of  the  coal  producers  or  other  shippers  if  the 
demand  becomes  urgent. 

That  this  optimistic  view  is  not  shared  by  the  coal  pro- 
ducers is  indicated  by  the  statements  of  John  Callahan, 
traffic  manager  of  the  National  Coal  Association,  in  his 
testimony  before  the  Senate  committee  late  in  the  month  of 
August. 

TRANSPORTATION   IS    INSUFFICIENT 

The  Railroad  Administration  is  not  furnishing  enough 
transportation  to  insure  production  and  shipment  of  suflicient 
bituminous  coal  to  meet  the  requirements  of  the  nation  this 
year,  stated  Mr.  Callahan. 

"Car  shortages  caused  the  coal  mines  to  fail  to  produce 
5,900,000  tons  of  coal  during  the  weeks  ending  August  2  and 
August  9,"  Mr.  Callahan  said.  "This  is  sufficient  coal  to 
supply  the  requirements  of  the  state  of  New  Jersey  for  ten 
months.  The  difficulty  today  is  a  transportation  deficiency 
and  not  a  car  shortage  alone.  Coal  is  one  of  the  few  com- 
modities which  cannot  wait  on  transportation.  It  is  physi- 
cally impossible  in  many  instances  to  bring  coal  to  the  surface 
and  store  it.  Moreover,  the  proper  place  to  store  coal  is  at 
the  point  of  consumption,  where  it  will  be  available  when 
required  for  use.  Railroad  cars  must  be  ready  when  the  coal 
is  brought  out  of  the  ground. 

"Many  mines  are  idle  today  on  account  of  no  cars.  Two 
hundred  and  eighty-five  mines  were  idle  l^ecause  of  car 
shortage  in  one  West  Virginia  district  during  the  week  ended 
July  26.  This  was  before  the  shop  men's  strike.  Ninety- 
seven  mines  in  this  district  failed  to  go  to  work  in  one  day 
while  many  others  only  worked  part  time  that  day. 

"The  total  Ijituminous  coal  lost  through  lack  of  railroad 
cars  at  the  mines  from  the  week  ending  June  7  to  the  week 
ending  August  9,  inclusive,  was  12,251,762  tons,  distributed 
by  weeks  as  follows— June  7,  338,996;  June  14,  655,190; 
June  21,  936,662;  June  28,  644,149;  July  5,  385,485;  July 
12,  428,359;  July  19,  1,146,075;  July  26,  1,764,264;  August 
2,  2,311,402;  August  9,  3,591,180.  This  means  245,000 
cars,  or  7,000  train  loads.  This  is  more  than  six  months' 
supply  for  all  of  the  New  England  states;  and  this  loss 
occurred  in  10  weeks  only. 

"Since  July  12,  this  shortage  has  been  increasing  by  leaps 
and  bounds.  These  figures  are  based  on  the  United  States 
Geological  Survey  reports,  which  indicate  that  wliereas  for 
the  week  ended  July  19,  where  Director  General  Hincs  chose 
to  close  his  recent  report  to  the  Senate,  tlie  loss  on  account 


of  car  shortage  was  7.4  per  cent  of  full  time  output,  the  loss 
on  August  9  was  22.5  per  cent;  this  in  the  face  of  .statements 
by  the  Railroad  Administration  to  the  effect  that  conditions 
are  not  now  normal.  In  other  words,  the  loss  because  of  no 
cars  at  mines  has  trebled  in  three  weeks,  and  is  now  on  a 
parity  with  the  ordinary  shortage  during  severe  winter 
months  when  the  railroads  are  handicapped  by  congestions 
and  engine  failures. 

"The  director  general  points  out  that  37.000  new  cars  have 
been  built,  of  which  17,000  have  been  put  in  service.  If  all 
of  these  37,000  cars  had  been  in  service  during  the  week  of 
August  9  there  would  still  be  a  shortage  of  34,000  cars  during 
that  one  week  alone;  but  these  cars  are  not  yet  in  service  and 
they  are  going  into  service  very  slowly.  The  director  general 
states  they  are  being  stencilled  and  lettered  and  placed  in 
service.  He  does  not  say  how  rapidly.  In  one  instance 
recently  where  2,000  of  these  cars  were  being  lettered,  the 
work  was  being  done  at  the  rate  of  10  cars  per  day;  on  this 
Ijasis,  more  than  seven  months  would  be  necessary  to  place 
this  one  batch  of  2,000  cars  in  service." 

Mr.  Callahan  said  that  the  movement  of  traffic  is  not  ade- 
quate to  the  demands  of  coal  to-day,  and  presented  a  table 
indicating  that  the  average  miles  per  car  per  day  of  all  cars 
during  1915  was  24.4  miles.  "The  mileage  per  car  per  day 
for  all  cars  in  1916,"  he  continued,  "was  26.9  miles.  It  de- 
clined in  1917  to  26.4  miles  per  day,  and  in  1918  it  was  24.9 
miles  per  day,  but  during  the  first  six  months  of  1919,  the 
average  miles  per  car  per  day  for  all  cars  declined  to  21. S 
miles.  This  means  a  much  lower  mileage  on  coal  than  the 
average  figures  shown.  If  all  traffic  is  moving  slower,  it  is 
natural  to  suppose  that  coal  moves  much  more  slowly." 

Mr.  Callahan  also  introduced  charts  showing  bad  order 
coal  cars  by  weeks  from  April  5  to  July  19,  and  indicating 
that  whereas  there  were  66,192  coal  cars  in  bad  order  on 
April  5,  on  July  5  there  were  105,295  of  such  cars  requiring 
repairs,  a  rise  in  the  percentage  from  6.5  to  10.4  per  cent  of 
the  total  coal  cars  in  the  country.  He  also  stated  that  "while 
the  Railroad  .Administration  statements  recently  set  forth  that 
there  were  208,531  bad  order  cars  at  the  time  Mr.  Hines's 
report  was  written  (August  14)  and  while  the  director  general 
stated  tliat  'a  large  numlier  of  cars  awaiting  repairs  are  held 
for  only  light  repairs  which  can  be  speedily  applied'  the  facts 
are  there  were  135,895  cars  requiring  heavy  repairs,  and 
72,636  cars  requiring  light  repairs  at  the  middle  of  July. 
This  figure  includes  all  cars  and  it  is  assumed  that  there  are 
relativel}'  as  many  coal  cars  requiring  heav-y  repairs  as  other 
cars  requiring  heavy  repairs."  At  the  time  to  which  refer- 
ence is  made  47  per  cent  of  these  208,531  cars,  or  98,139  cars 
were  coal  cars  in  bad  order;  and  that  on  August  2,  there  were 
still  96,758  of  these  coal  cars  to  be  repaired. 

"There  are  proportionately  more  coal  cars  in  bad  order 
to-day  than  closed  cars,"  said  Mr.  Callahan.  "Of  a  total  of 
1,183,490  closed  cars,  95,928  or  8.1  per  cent  were  in  bad  order 
on  July  12,  as  compared  with  98,139  bad  order  coal  cars,  out 
of  a  total  of  such  cars  of  974,547  or  10.1  per  cent  coal  cars 
in  bad  order.  Repairs  to  coal  cars  are  being  neglected  through 
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preference  to  other  cars.  Moreover  a  figure  of  10  per  cent  of 
coal  car  ownership  in  shop  is  abnormal.  There  should  not 
be  to  e.xceed  5  per  cent  of  the  total  number  of  coal  cars  in 
shop  under  ordinary  good  railroad  management. 

"country  full  of  bad  order  c.\rs" 

"The  country  is  full  of  bad  order  cars.  They  impede  the 
movement  of  freight  through  railroad  yards  in  certain  districts 
and  are  backing  up  the  current  of  trafiic.  Moreover  8  to  10 
per  cent  of  the  62,000  locomotives  owned  by  the  railroads 
under  federal  control  are  now  in  the  shop  for  classified  re- 
pairs. These  5,500  or  more  engines,  according  to  indications, 
will  be  needed  quite  early  this  winter.  They  could  be  used 
now  in  avoiding  blocking  coal  mines  with  loaded  cars.  If 
these  engines  are  not  repaired  at  once,  they  may,  when  re- 
quired for  use,  be  in  just  the  same  condition  so  majiy  cars 
are  in  today." 

Mr.  Callahan  also  quoted  some  correspondence  with  the 
Railroad  Administration  in  which  Mr.  Hines  said : 

"There  appears  to  be  quite  a  disposition  on  the  part  of 
coal  operators  to  exaggerate  the  argument  about  car  shortage. 
I  hope  this  disposition  will  not  be  persisted  in  because  neces- 
sarily if  the  situation  .should  be  habitually  exaggerated  we 
would  have  to  take  issue  with  the  claims  thus  made.  It  would 
be  unfortunate  for  the  Railroad  Administration  and  the  coal 
operators  to  get  into  a  controversy  on  this  subject  because  the 
controvers)"  would  tend  to  encourage  people  w-ho  are  postpon- 
ing the  purchase  of  coal  to  feel  that  the  coal ,  operators  are 
not  justified  in  urging  the  purchase  of  coal.  Naturally  we 
prefer  to  see  the  purchase  of  coal  expedited  so  it  can  be 
handled  before  the  fall  and  hence  we  prefer  not  to  say  any- 
thing which  will  tend  to  encourage  purchasers  to  hold  off. 
Yet  we  could  not  remain  quiescent  under  repeated  assertions 
exaggerating  the  car  shortage  situation  and  incorrectly  stat- 
ing the  policy  of  the  Railroad  Administration  as  to  utilizing 
and  repairing  its  equipment. 

"What  I  would  like  very  much  to  do  is  to  get  tlie  practical 
co-operation  of  the  coal  operators  in  notifying  us  of  any  seri- 
ous car  shortages  that  exist  in  specific  regions.  Of  course 
these  matters  are  reported  through  our  regular  channels  and 
are  supervised  accordingly,  but  a  systematic  and  accurate 
check  of  the  matter  from  the  standpoint  of  the  coal  operators 
would  be  an  additional  safeguard  of  which  we  would  gladly 
avail  ourselves.  Specific  information  along  these  lines  con- 
veyed to  us  will  help  us  to  handle  satisfactorily  a  situation 
of  common  interest." 

MC  MANAMY  DESCRIBES  BAD  ORDER  CAR  SITUATION 

Mr.  McManamy  discussed  the  bad  order  car  situation, 
saying  the  number  of  such  cars  is  high  at  present  but  that  the 
action  which  was  taken  by  the  Railroad  Administration  two 
months  ago  and  which  is  still  being  diligently  followed  will, 
in  his  opinion,  be  sufficient  to  meet  the  demand  for  coal  cars 
unless  it  reaches  abnormal  proportions,  in  which  event  the 
difficulty  will  be  due  not  so  much  to  car  shortage  as  to  the 
terminal  facilities. 

In  July,  1918,  Mr.  McManamy  said,  14.9  per  cent  of  the 
locomotives  were  out  of  service  for  repairs  and  798  were 
stored  in  serviceable  condition.  In  January,  1919,  there 
were  16.9  per  cent  out  of  service  for  repairs  and  1,582  stored; 
in  April,  18.4  per  cent  were  out  of  service  and  4,604  stored; 
in  July,  17.9  per  cent  were  out  of  service  and  3,668  stored. 
Therefore,  he  said,  the  general  condition  of  the  locomotives 
today  is  Ijetter  than  at  any  time  during  federal  operation  or 
during  the  three  years  before  and  there  is  no  ground  for 
apprehension.  There  will  be  sufficient  motive  power  to 
handle  all  the  business  offered  to  the  maximum  capacity  of 
the  terminals. 

With  respect  to  freight  cars,  Mr  McManamy  said,  the 
situation  is  somewhat  different.    On  July  1,  1918,  there  were 


167,40j  bad  order  cars,  or  7.1  per  cent.  The  force  of  shop- 
men was  then  at  its  maximum  and  was  working  70  hours  a 
week.  In  Decemlier  the  number  of  bad  order  cars  had  been 
reduced  to  1,50,506,  or  5.4  per  cent.  After  the  armistice  the 
hours  were  reduced  from  10  a  day  for  7  days  a  week  to  9 
hours  and  6  days  a  week  and  on  December  9  to  8  hours  a 
day.  This  was  fully  justified,  he  said,  by  the  prospective 
decrease  in  business  and  W'as  necessary  both  laecause  of  the 
severe  strain  under  which  the  employees  had  been  working 
and  because  of  the  importance  of  reducing  maintenance  costs 
by  reducing  the  amounts  paid  for  punitive  overtime.  The 
decrease  in  business  was  sufficient  to  make  it  possible  to 
maintain  the  low  percentage  of  bad  order  cars  up  to  March, 
at  which  time  it  was  5.2  per  cent,  which  for  the  country  at 
large,  Mr.  McManamy  said,  is  an  almost  ideal  condition. 
The  necessity  for  further  economy  on  account  of  expenditures 
for  maintenance  of  equipment  as  compared  with  the  test 
period  made  it  seem  advisable  to  make  further  reductions  in 
car  department  forces  and  this  was  done  liy  furloughing  men 
at  many  points  and  by  further  reducing  the  car  department 
hours.  As  a  result  the  number  of  bad  order  cars  began  to 
increase  in  April  and  until  it  reached  8.7  per  cent  in  Julv,  a 
total  of  215,95j. 

With  the  increase  in  business  the  shop  forces  were  in- 
creased, first  by  increasing  the  work  on  the  box  cars  to  meet 
the  early  grain  movement,  and  before  the  grain  movement 
became  heavy  sufficient  cars  were  provided  to  handle  it  as 
promptly  as  elevator  capacity  and  terminal  facilities  would 
permit.  Meanwhile,  Mr.  McManamy  said,  the  low  coal  sliip- 
ments  could  not  be  charged  to  the  Railroad  Administration 
because  they  were  due  to  no  market.  Anticipating  an  increase 
in  production  the  Railroad  Administration  on  June  19  issued 
instructions  to  increase  car  repair  forces  and  this  was  followed 
on  June  27  liy  instructions  that  wherever  the  demand  for  coal 
cars  made  it  necessarN-  cars  requiring  light  repairs  should  be 
given  preferential  attention.  This  was  followed  on  .'\ugust  16 
by  instructions  to  increase  the  hours  of  Jhe  car  department 
forces  to  nine  a  day  on  all  roads  where  the  number  of  bad 
order  cars  was  sufficient  to  keep  the  men  profitably  employed 
or  where  work  could  be  furnished  from  connecting  lines 
without  excessive  empty  mileage,  also  to  give  special  attention 
to  grain  cars,  coal  cars  and  refrigerator  cars  in  sections  where 
the\-  would  be  most  needed. 

This  action  was  begun,  Mr.  McManamy  said,  at  a  time 
when  the  loss  of  coal  capacity  was  41.4  per  cent,  of  which 
26.2  was  on  account  of  no  market  and  but  3  per  cent  on 
account  of  car  shortage.  The  effect  had  already  become  ap- 
parent in  a  reduction  of  8,414  in  the  number  of  liad  order 
cars  and  of  5,741  in  the  number  of  bad  order  coal  cars.  The 
number  of  employees  was  increased  about  8,000  and  their 
hours  to  nine  a  day,  making  an  increase  of  I23/2  to  IS  per 
cent  in  the  number  of  hours  worked. 

"The  increase  in  bad  order  cars,"  Mr.  McManamy  con- 
tinued, "is  not  at  all  due  to  a  slowing  up  of  the  repair  pro- 
gram. It  is  to  a  sub,stantial  e.xtent  due  to  the  fact  that  since 
the  close  of  the  war  the  railroads  are  endeavoring  to  get  their 
cars  in  better  condition  and  are  therefore  sending  cars  to  the 
repair  tracks  which  at  any  time  in  the  past  four  years  would 
have  been  continued  in  service  without  repairs.  Thev  are  also 
holding  cars  for  heavy  repairs  which  at  any  time  in  the  past 
four  )ears  would  have  been  put  in  service  with  comparatively 
light  repairs  and  which,  if  the  demand  for  cars  becomes  suf- 
ficiently urgent,  can  again  be  returned  to  service  with  com- 
paratively light  repairs. 

"The  strike  also  interfered  seriou.sly  with  the  car  repair 
program,  but  I  think  we  can  reduce  the  number  of  bad  order 
cars  very  substantially  in  the  next  two  months  unless  we 
have  some  unforeseen  labor  trouble? — and  I  do  not  look 
for  them." 

Mr.  McManamy  al.so  testified  that  68,598  of  the  100,000 
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cars  ordered  by  the  Railroad  Administration  have  been  built, 
of  which  51,428  are  in  service  and  17,170  in  storage  waiting 
to  be  stenciled,  which  is  being  done  at  the  rate  of  700  a  day. 
The  balance  of  about  31,400  cars  is  being  turned  out  at  the 
rate  of  220  per  day  and  includes  10,658  double  sheath  box 
cars,  12,075  single  sheath  box  cars,  3,562  50-ton  gondolas, 
949  hoppers,  1,826  low  side  gondolas  and  2,332  70-ton  hop- 
pers. 

That  there  is  reason  to  believe  that  the  car  shortage  has 
reached  considerable  proportions  is  shown  by  the  action  of 
the  Railroad  Administration  in  the  matter  of  hours  of 
labor  in  car  repair  work.  Although  the  number  of  cars 
repaired  in  May  and  June,  1919,  was  fully  up  to  the  nor- 
mal number  of  cars  repaired,  the  Railroad  Administration 
gave  instructions  on  June  20,  1919,  that  all  car  forces  be  in- 
creased to  the  full  standard  measure  of  48  hours  per  week 
and  that  additional  shifts  be  worked  where  the  additional 
employees  could  be  obtained  and  where  they  could  be  eco- 
nomically used.  The  showing  naturally  to  be  expected  from 
the  putting  into  effect  of  these  instructions  was  hampered 
in  July  by  the  intervention  of  practically  a  double  holiday, 
and,  of  course,  was  temporarily  prevented  in  August  by  the 
strikes  of  a  large  number  of  shop  employees.  Conditions 
having  now  been  restored  to  normal,  it  is  expected  that  these 
instructions  will  promptly  show  a  most  favorable  result. 
Further  than  diis,  the  Railroad  Administration  instructed  on 
August  16,  1919,  that  all  car  forces  be  put  on  a  basis  of  54 
hours  per  week. 

STATUS  OF  U.  S.  R.  A.  OPEN-TOP  CARS 

Director  General  Hines  has  a  statement  in  connection  with 
the  car  supply  situation,  giving  the  status  as  of  August  26, 
1919,  of  the  open-top  cars  contracted  for  by  the  Railroad 
Administration.  Of  the  total  of  50,000  open-top  cars  men- 
tioned, 45,000  are  coal  cars. 

Open-Top   Cars 

.IS-ton  Com.  70-ton  70-ton 

Hopper  Gond.  Hopper  low  side  Total 

iSL'lubcr    ordered    22,000  20,000  3,000  5,000     50,000 

■  Con-.picted  and  in  service  August  26  12,935       8,051  762  2,397     24,145 
Completed  uUQ  in  storage  August  26 
(Ihc    numbering    and    placing    of 
these    cars    ni    service   is    now    in 

progress)    8,186       8,493       794     17,478 

To  be  huilt 879       3,451  2,238  1,809       8,377 

The  cars  show^n  as  being  in  storage,  the  statement  says,  are 
being  numljered  by  the  car  works  and  placed  in  service 
at  the  rate  of  250  to  275  per  day.  The  railroad  shops  have 
been  called  upon  to  assist  in  numbering  such  cars  and  this 
will  increase  the  daily  number  of  such  cars  placed  in  service 
hereafter. 

The  cars  shown  as  yet  to  be  built  are  being  built  and 
placed  in  service  at  the  rate  of  75  per  day,  so  that  from  325 
to  350  cars  of  this  class  are  being  put  into  service  daily. 

The  composite  gondolas  are  being  delayed  because  two 
of  the  large  plants  have  been  on  strike  for  the  last  month 
and  consequently  are  turning  out  very  few. 

Two  plants  are  building  70-ton  low-side  cars.  One  is 
now  on  strike. 


Interesting  Application  of  Heat. — The  General 
Electric  Review  describes  a  method  of  heat  shrinking  for 
fitting  parts  of  electrical  machines  on  to  their  shafts  which 
overcomes  various  difficulties  experienced  with  press  littincs. 
Water  or  steam  heating  is  used  for  flywheels  and  couplings, 
while  for  armatures  and  field  systems  conveniently  situated 
heating  resistances  answer  the  requirements.  In  the  case  of 
a  large  armature,  the  shaft  was  35  in.  in  diameter.  Cold 
pressing  would  have  required  a  maximum  pressure  of  600 
tons.  By  heating  the  armature  to  about  80  deg.  C,  however, 
the  shaft  could  be  pulled  into  the  armature  with  a  tive-ton 
chain  hoist. 


MODERN    METHODS  OF  PAINTING  CARS 

At  the  forty-eighth  convention  of  the  Master  Car  and 
Locomotive  Painters'  Association  held  at  the  Hotel  La 
Salle,  Chicago,  September  9-11,  the  subject  of  paint- 
ing was  covered  by  a  number  of  excellent  papers  and 
considerable  discussion  on  the  part  of  the  delegates.  We 
give  below  two  of  the  papers  presented  at  this  convention, 
entitled  "Preservation  of  Roofs  on  Passenger  Cars"  and  "The 
Advantage  of  Using  Pure  Paints  and  More  Time  in  Painting 
Steel  Equipment."  A  report  of  other  papers  and  the  pro- 
ceedings of  the  convention  will  be  found  in  another  section 
of  this  issue. 

PRESERVATION  OF  PASSENGER  CAR  ROOFS 

BY  J.  J.  McNAMARA 
Painter  Foreman,  Baltimore  &  Ohio,  Weslern  Lines 

The  Steel  roofs  and  decks  of  passenger  equipment  cars 
seem  to  present  a  vexing  question,  and  correctly  so  when  we 
consider  the  loss  in  metal  from  corrosion.  It  would  seem  that 
they  will  continue  to  be  a  source  of  worry  until  it  is  generally 
realized  that  tlie  steel  roof  must  be  protected  with  paint 
coatings  in  a  manner  as  good  as  the  body  of  die  car. 

This  operation,  to  my  mind,  should  begin  at  the  factory 
where  the  steel  sheets  should  be  sand-blasted  lightly,  heated 
and  primed,  while  yet  hot  or  before  contraction  has  entirely 
set  in.  I  am  satisfied  we  can  get  better  results  in  this  way, 
than  by  priming  the  sheets  when  cold,  on  account  of  the 
absence  of  moisture  on  the  surface  and  the  primer  setting  up 
much  more  quickly,  thereby  shutting  out  moisture  and  gases, 
which  are  apt  to  cause  corrosion. 

I  do  not  think  it  advisable  to  condemn  the  steel  roof  on 
passenger  cars  without  giving  it  a  fair  trial,  and  this,  to  my 
mind,  it  has  not  gotten.  It  should  be  treated  in  the  aforesaid 
manner  and  properly  applied,  with  either  strap  or  lap  riveted 
seams,  imbedded  in  red  lead  putty.  At  least  three  good  coats 
of  elastic  paint  should  be  applied  at  the  time  of  application 
and  the  bow  should  be  sanded.  Thereafter  once  every  twelve 
months  it  should  be  cleaned  and  touched  up,  applying  accord- 
ing to  condition,  one  or  two  good  coats  of  elastic  paint  and 
sanding  the  bow.  If  this  is  done  we  will  not  hear  so  much 
about  corrosion  on  passenger  car  steel  roofs.  If  it  becomes 
absolutely  necessary  to  have  this  work  done  at  terminal 
points  it  should  be  done  by  or  under  the  supervision  of  a 
practical  painter,  and  not  left  to  the  care  of  inexperienced 
terminal  employees. 

We  cannot  expect  to  get  good  results  if  we  continue  to  paint 
steel  roofs  in  the  same  slip-shod  manner  as  in  the  past.  I 
would  suggest  taking  up  w^ith  our  superior  officers  and  our 
purchasing  department  and  showing  them  the  necessity  for 
purchasing  good  material  for  this  class  of  work  and  having 
it  applied  in  a  first  class  manner.  If  this  is  done  we  are 
going  a  long  way  towards  protecting  passenger  car  steel  roofs 
from  corrosion. 

Untreated  canvas  of  proper  weight,  preferably  No.  6, 
makes  a  very  good  and  serviceable  roof  for  a  wood  car,  if 
applied  on  a  surface  free  from  sharp  edges.  To  this  three 
heavy  coats  of  lead  and  oil  paint  should  be  applied.  The 
treated  No.  8  canvas,  however,  cannot  be  depended  upon  for 
roof  covering,  and  I  cannot  recommend  it. 

( Mr.  McNamara  submitted  specimen  plates  to  show  the 
results  secured  by  the  method  of  painting  wliich  he  advo- 
cated.) 

discussion  ' 

H.  H.  Morgan  (C.  of  Ga.),  in  a  paper  on  this  subject, 
stated  that  the  practice  on  the  Central  of  Georgia  is  to  employ 
a  handy  man  at  each  of  the  larger  terminal  points  whose 
duty  it  is  to  carefully  inspect  the  roofs  and  wherever  one 
shows  signs  of  wear  to  paint  it  immediately.  This  method 
keeps  the  roofs  protected  with  live  paint  at  all  times  and  has 
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proven  very  .successful.  Out  of  sixty-seven  steel  cars  in 
operation  only  one  has  come  into  the  shop  with  the  roof  in 
bad  condition,  and  that  car  was  used  in  joint  through  service, 
running  between  terminals  of  other  roads.  Arrangements 
ha\-e  teen  made  to  meet  this  condition  by  occasionally  sub- 
stituting other  cars  in  the  through  trains  for  a  sufficient  length 
of  time  to  make  it  possible  to  thoroughly  inspect  the  regular 
ecjuipment  and  do  whatever  work  is  necessary  to  put  it  in  good 
condition. 

There  was  considerable  difference  of  opinion  as  to  the 
advisability  of  sanding  the  bow  at  the  end  of  the  roof.  B.  E. 
Miller  (D.  L.  &  \V.)  stated  that  sand  was  detrimental  to  the 
paint.  H.  M.  Butts  (N.  Y.  C.)  also  considered  sanding  this 
surface  bad  practice,  as  it  causes  the  paint  to  f)eel  off  in  large 
patches.  H.  M.  Butts  and  E.  L.  Younger  (Mo.  Pac.)  advo- 
cated the  use  of  sand  on  the  ends  of  the  car.  J.  W.  Gibbons 
(A.  T.  &  S.  F.)  e.xpres.sed  the  opinion  that  the  results  depend 
largely  on  the  atmospheric  conditions,  and  if  enough  coats 
are  used  under  the  sand  moisture  will  not  work  through  and 
start  corrosion.  J.  Sherrin  (Penn.  Lines)  considered  repaint- 
ing every  six  months  practical  and  economical. 

THE  ADVANTAGE  OF  USING  PURE  PAINTS  AND 
MORE  TIME  IN  PAINTING 

BY  W.  BAILEY 
Boston  &  Maine,  Concord,  N.  H. 

Paint  should  be  applied  to  freight  cars  with  a  brush  and 
with  as  much  care  as  on  any  other  surface.  Any  well  known 
pigment  mixed  with  linseed  oil  is  the  only  commercial  article 
worthy  of  the  name  of  pure  paint.  Unsatisfactory  painting 
can  easily  be  traced  to  the  use  of  poor  paint  and  unskilled 
painting,  such  as  spraying  process. 

Most  of  the  commercial  point  used  today  is  a  poor  article 
compared  with  good  linseed  oil  paint.  Paint  mixed  with 
japan  and  a  thinner  when  applied  dries  by  evaporation  and 
is  consequently  non-elastic  and  almost  worthless  for 
duraljility.  On  the  other  hand,  a  paint,  tlie  vehicle  of  which 
is  linseed  oil,  dries  by  the  aljsorption  of  o.xygen  and  is  much 
thicker  when  dry  due  to  the  amount  of  oxygen  taken  up  in 
drying.  It  is  elastic  a  long  time  and  will  resist  atmospheric 
ex]3osures  longer  than  any  otlier  vehicle  and  consec|uentl)' 
wear  longer  than  any  paint  mixed  with  driers  and  thinners. 
Japan,  or  thinners,  should  not  be  used  in  any  paint  for  outside 
surfaces  and  exposure.  Nothing  Ijut  boiled  linseed  oil  should 
be  used  for  a  drier.  I  am  a  firm  Miever  in  the  necessity  of 
the  sand-blast  process  for  removing  rust  and  scale,  as  the 
smoother  the  surface  the  longer  the  paint  will  wear. 

One  thing  I  am  in  doubt  aljout,  and  that  is,  what  is  the 
best  primer  for  steel,  lampljlack,  graphite,  white  or  red  lead. 
I  do  not  believe  a  paint  containing  a  large  percentage  of 
oxide  of  iron  should  be  used  as  a  primer. 

P.MNTING  SHOULD  NOT  BE  RUSHED 

A  new  car  should  have  at  least  three  coats  of  paint  and 
ten  days'  time  for  painting,  if  one  wants  an  economical  job  of 
painting.  When  cars  are  turned  out  with  two  coats  of  com- 
mercial paint  in  a  few  months  10  to  50  per  cent  of  the  surface 
is  a  mass  of  rust  and  scale.  The  car  is  seldom  returned  to  the 
shops  except  for  repairs,  and  then  the  same  process  is  re- 
peated. This  is  exjiensive.  On  the  other  hand,  if  a  good, 
economical  job  is  desired  the  car  should  be  given  a  coat  of 
lead  primer  and  fini.shed  with  two  coats  of  paint. 

If  freight  eriuipment  could  be  shopped  as  re.gularly  as 
passenger  cars,  and  I  think  it  just  as  essential,  it  would  be  a 
great  saving  to  the  railroads.  As  it  is  they  are  seldom  sent  to 
the  shop  until  something  needs  repairs,  and  then  the  rush 
come.'-  when  in  the  hands  of  the  painter.  Passenger  cars  are 
shopped  ever)'  year,  principally  for  appearance  sake,  and  if 
freight  equipment  could  be  shopped  as  regularly  for  protection 
it  would  be  a  great  saving. 


I  think  it  is  a  right  a  painter  owes  to  his  own  reputation 
as  well  as  a  duty  he  owes  to  his  company  to  say  all  the  good 
things  he  can  of  good  paint  and  condemn  poor  paints.  To  get 
good  paint  you  must  mix  it  yourself.  Twenty  years  ago 
mineral  was  used  without  grinding  and  gave  better  results 
than  tlie  present  commercial  prepared  paints.  Mineral,  lamp- 
blacE  and  graphite  can  all  be  used  without  grinding.  Too 
much  cannot  be  said  in  favor  of  linseed  oil  as  a  vehicle  for 
paint.  It  is  one  of  the  few  vegetable,  fatty  oils  that  dries  by 
absorption  of  oxygen. 

To  conclude,  it  should  be  said  that  whenever  railroads  will 
take  time  enough  to  paint  steel  equipment  with  the  right 
materials,  and  in  a  way  that  it  should  be  done,  then  the  work 
will  stand,  and  in  the  long  run  economy  will  be  the  sure 
result.  The  steel  coal  cars  one  sees  on  ever)'  hand  today  are 
horrible  examples  of  the  poor  judgment  and  haste  that  has 
been  practiced  in  the  painting  of  this  equipment  where  it 
has  been  turned  out  of  the  car  manufactories.  There  is  no 
cure  for  it  now  but  to  sand-blast  it  off  and  paint  it  as  it 
should  be  with  right  materials  and  practices.  A  stitch  in 
time  would  have  saved  nine  when  the  cars  were  built,  but  the 
nine  stitclies  should  be  taken  now  to  save  the  equipment  before 
it  rusts  out  completely,  for  there  is  nothing  tliat  deteriorates 
faster  than  steel  unprotected  with  a  suitable  coating. 

DISCUSSION 

In  discussing  the  materials  used  for  pigments  one  member 
told  of  tests  of  paint  made  by  mixing  the  mud  from  storage 
batteries  with  raw  linseed  oil.  .  After  two  years'  exposure  it 
showed  up  well. 


Portable  O.xy-acetylene  Welding  Apparatus. — In 
order  to  facilitate  women's  work  in  the  repair  shops  of  the 
Orleans  Railway  at  Paris,  a  practical  portable  oxy-acetylene 
welding  apparatus  has  been  introduced.  It  consists  of  the 
usual  cylinder  of  oxygen,  filled  under  a  pressure  of  10  kilos, 
and  the  acetylene  reservoir,  these  being  mounted  on  a  two- 
wheel  wagon  which  can  be  easily  moved  from  place  to  place 
even  by  a  young  girl.  Flexible  tubes  several  yards  long  con- 
nect the  gases  with  the  blowpipe,  which  is  provided  with  the 
customary  safety  arrangement.  It  has  been  found  that  with 
this  apparatus  a  woman  worker  is  able  to  do  a  multitude  of 
small  soldering  jobs  with  great  rapidity  and  a  minimum  of 
fatigue. — Srieiilifir  . I nuriran. 


riintn   Col'yright   by    Vvdcrzvooil  ■*r    LUtdcrwood,   N.    Y. 

The   Port   of   Georgetown    in  the   Straits   Settlements 
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LARGE  OXV-ACETYLENE  WELD  IN 
PENNSYLVANIA  SHOPS 

BY  J.  F.  CHANDLER 

Supervisor,  in  Charge  of  Maintenance  of  Way,  Reciamalion  and  Welding, 
Pennsylvania  Railroad 

It  is  not  often  that  the  o.\y-acet_\'lene  welder  is  called 
upon  to  exercise  his  skill  and  ingenuity  to  the  extent  of 
welding  together  two  piece.s  of  metal  presenting  a  broken 
surface  of  330  square  inches,  and  there  are  those  who  loudly 
proclaim  that  a  piece  of  work  of  such  magnitude  is  beyond 
the  realm  of  possibility.  Hence,  a  description  of  the  work 
accomplished  so  successfully  at  the  Trenton,  N,  J,,  shops  of 


The   Shear   Blade   After  Welding;    Line  of   Fracture   Shown   on 
Surface    of    Weld 

the  Pennsylvania  Railroad,  is  of  more  than  passing  intere.st. 

Through  the  lack  of  care  of  a  yard  employee,  engaged  in 
cutting  up  old  metal,  a  piece  of  lJ4-in.  by  4-in,  steel  was 
fed  into  a  shearing  machine  in  such  a  way  that  a  bolt  in 
the  metal  broke  off  the  shear  blade  at  the  heel  of  the  knife. 
This  was  caused  by  the  twisting  strain  presented  when  the 
bolt  was  caught  between  the  shear  blades.  The  broken  face 
was  33  in.  in  height,  13  in,  in  thickness  at  the  bottom  and 
7  in.  at  the  top.  An  examination  of  the  broken  parts  showed 
the  metal  to  be  of  the  highest  quality  of  cast  iron,  there  being 
no  flaws  or  sand  holes,  showing  that  the  Ijreak  was  due 
entirely  to  misuse.  The  shear  has  capacity  for  cutting  3!^-in, 
round  bars,  3}^-m.  flat  bars,  or  10-in,  by  lyi-'m.  flat  bars, 
and  is  as  large  as  cutting  machines  of  this  type  are  usually 
made. 

Immediate  repair  liecame  a  very  urgent  problem,  as  it 
was  impossiljle  to  order  and  secure  a  new  machine  under 
several  weeks,  if  not  months,  and  delay  in  replacement  meant 
much  delay  in  the  making  of  billets  and  forgings  for  engine 
work,  inasmuch  as  this  shear  is  used  almost  daily  in  cutting 
metal  for  the  large  furnace  from  which  billets  are  secured, 

A  great  deal  of  work  has  been  done  with  oxy-acetylene 
equipment  at  Trenton,  but  nothing  to  compare  in  size  with 
the  case  here  presented.  The  question  of  welding  together 
broken  pieces  of  so  large  a  surface  was  submitted  to  an 
expert  who  expressed  the  opinion  that  the  two  parts  could 
be  welded  perfectly, 

"Conscientious  olijectors"  and  scoffers  were  all  there  with 
their  arguments  against  trying  it,  not  realizing  that  even  if 


a  failure  resulted,  we  would  be  no  worse  off  than  with  a 
broken  shear,  except  for  the  expense  entailed  in  the  attempt. 
The  matter  of  repairing  was  finally  decided,  and  permission 
was  given  to  do  the  work. 

The  broken  parts  were  taken  to  the  machine  shop  and 
the  metal  was  planed  away  at  an  angle  of  45  deg,  from  both 
sides  of  each  piece,  on  one  side  to  65  per  cent  of  the  thickness 
and  to  35  per  cent  on  the  other,  so  that  when  the  two  parts 
were  brought  together,  lying  on  their  sides,  an  edge  only 
about  '/i  in.  thick  remained.  This  was  left  as  an  aid  in 
setting  the  parts  for  preheating  and  welding,  and  for  the 
purpose  of  preserving  the  exact  length  of  the  shear  blade. 
This  work  required  two  days,  after  which  time  the  parts 
were  ready  for  preheating. 

The  broken  parts  were  laid  flat,  set  accurately  and  firmly 
secured,  A  fire  brick  furnace  was  built  around  them  and 
a  charcoal  fire  started.  After  eight  hours  of  preheating,  the 
temperature  was  at  the  proper  point  to  commence  welding. 

The  deeper  cutting,  the  65  per  cent  side,  was  welded  first. 
Oxweld  cast  iron  alloy  rods  of  j4-'n-  and  J-^-in,  diameter 
were  fused  in  from  the  bottom  up  and  outward  from  the 
middle  of  the  cutting,  Ferro  flux  was  used  in  this  work, 
being  constantly  added  to  insure  fusion  of  the  metal. 


The    Repaired    Blade    and    the    Men    Who    Did    the    Work 

.\fter  it  had  been  filled  and  slightly  re-enforced  to  prevent 
fracture  in  handling  the  casting  was  turned  over  and  tlie 
other  side  welded  up  in  the  same  manner.  It  will  be  noted 
from  the  illustrations  tliat  the  cavity  to  be  filled  was  of  an 
astonishing  size. 

Six  welders  were  assigned  to  the  work,  and  were  worked 
in  relays  of  two  each,  using  four  Oxweld  outfits  with  No,  IS 
welding  heads.  The  extra  number  of  men  was  neces- 
sary because  of  the  intense  heat  generated,  not  only  by  the 
torches  but  by  such  a  large  mass  of  iron  on  a  large  charcoal 
fire.  In  fact,  the  heat  was  so  great  that  those  using  the 
torches  protected  dieir  faces  with  asbestos  masks,  and  it  was 
frequently  necessary  to  dip  their  gloved  hands  into  water  to 
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cool  them.  Compressed  air  also  was  used  to  blow  tlie  liot 
air  avvav'  from  the  men  at  work. 

The  men  engaged  in  the  work  were  enthusiastic  as 
to  its  success,  and  knowing  they  were  engaged  in  a  most 
extraordinary  undertaking,  were  exceedingly  careful  to  see 
that  nothing  untoward  sliould  happen  to  endanger  the  success 
of  their  efforts,  nor  that  any  lack  of  attention  should  militate 
against  the  desired  end. 

There  were  used  in  the  repair  of  this  shear : 

Oxweld    cast    iron    alloy    rod 445  lb. 

Oxwcld    ftrro    flux    12  1b. 

Acetylene     6.116  cu.  ft. 

Oxygen     7.640  cu.  ft. 

Labor  at  68  cents,   in  both  prc-heating  and  welding 203  hours 

Cnartoji     100  bushels 

Coke     20  bushels 

The  total  cost  of  making  the  repair  was  about  $400.  The 
cost  of  a  new  shear  blade  is  variously  estimated  at  from 
$1,500  to  $1,700,  so  that  the  saving  by. welding  approxi- 
mated $1,200,  to  say  nothing  of  the  loss  by  being  deprived 
of  the  use  of  this  machine. 

The  shear  has  been  fully  tested  and  is  doing  business  as 
usual.     It  appears  to  be  as  good  as  new. 


IMPROVED  KEY  BLOCK  FOR  MAIN  RODS 

BY  J.   H.   HAHN 

An  improved  key  block  for  the  front  ends  of  main  rods 
is  shown  in  the  sketch.  Considerable  troul^le  is  often  exper- 
ienced with  the  ordinan,'  design  of  key  block,  due  to  the 
stripping  of  the  threads,  which  usually  necessitates  a  new 
key  block.  With  this  improved  type  of  key  block,  however, 
when  the  thread  strips,  it  is  only  necessar)'  to  remove  the 
bushing  A  and  replace  it  with  a  new  one.  When  the  threads 
in  a  key  block  of  the  ordinan,'  type  become  stripped,  it  can 
easily  be  converted  to  the  improved  design  by  drilling  it  out 
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and  welding  in  the  bushing  A,  as  illustrated.  These  bush- 
ings can  be  made  cheaply  on  a  turret  lathe  and  carried  in 
stock  ready  for  use,  and  are  easily  and  quickly  inserted,  thus 
facilitating  the  despatch  of  an  engine  from  the  roundhouse 
and  also  effecting  a  considerable  saving  in  the  cost  of  both 
material  and  labor. 


Railway  Rolling  Stock  in  France. — During  1913 
France  produced  700  locomotives,  2,000  passenger  cars  and 
18,000  freight  cars.  Before  the  war  it  was  necessary  to 
import  rolling  stock,  Ijut  today  it  is  expected  that  after  the 
equipment  plants  in  the  North  are  reconstructed,  France  will 
be  able  to  export  both  cars  and  locomotives  after  the  pres- 
ent requirements  of  1,000  locomotives,  2,600  passenger  cars 
and  24,000  freight  cars  are  provided.  In  1913,  France  im- 
ported railway  rolling  stock  to  the  value  of  23,000,000  francs 
and  exported  7,000,000  francs. — Le  Genie  Civil. 


REMOVING  LIQUIDS  FROM  BARRELS  OR 
OTHER   CONTAINERS 

BY  NORMAN  .VIcI.EOD 

A  means  of  removing  oil  or  other  liquids  from  barrels  or 
any  closed  container  is  shown  in  the  drawing.  This  device 
consists  of  a  j4-in-  pip^  inserted  through  a  tapered  metal 
plug,  which  is  threaded  to  screw  into  the  bung-hole  of  the 
container. 

The  plug  is  a  hollow  shell  for  the  greater  portion  of  its 
length  and  a  hole  is  drilled  and  tapped  through  the  side  to 
receive  a  J^-in.  air  connection  which  is  fitted  with  a  globe 
valve  to  control  the  air  pressure.  A  number  of  apertures 
are  cut  in  the  lower  end  of  the  outlet  pipe  so  that  the  pipe 
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may  rest  on  the  bottom  of  the  container  without  stopping  the 
flow  of  liquid. 

To  remove  a  liquid  from  a  container  the  device  is  inserted 
and  air  pressure  applied  through  the  air  connection,  thus 
forcing  the  liquid  through  the  outlet  pipe.  This  pipe  may 
be  curved  at  the  top  so  that  the  liquid  may  readily  flow  into 
any  portable  vessel  or  may  be  connected  directly  to  the  tank 
or  any  other  receptacle  into  which  it  is  desired  to  transfer 
the  liquid. 

This  method  has  proved  very  successful  in  railroad  oi' 
houses. 
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General  Foremen's  Convention 

Papers  on  Accident  Prevention  in  Shops  and  Engine- 
houses,  and   the   Welding  of  Locomotive   Cylinders 


HE  fifteenth  convention  of  the  International  Rail- 
way General  Foremen's  Association  was  held  at  the 
Hotel  Sherman,  Chicago,  on  Sept.  2-S  with  a  large 
attendance  representing  all  sections  of  the  country.  During 
the  four  days'  sessions  papers  dealing  witli  some  of  the  im- 
portant tecl..iical  problems  in  connection  with  the  repairing 
of  locomotives  and  cars  were  presented  and  in  addition  labor 
conditions  were  discussed  informally.  The  convention  was 
opened  with  an  invocation  by  Bishop  Nicholson.  The  report 
of  the  secretary-treasurer  was  then  read  which  showed  the 
total  membership  to  be  221,  and  the  balance  in  the  treasury 
$752. 

ADDRESS  OF  R.  H.  AISHTON 

R.  H.  Aishton,  regional  director  of  the  Northwestern 
Region,  spoke  on  the  present  railroad  situation.  Mr.  Aishton 
emphasized  the  importance  of  securing  increased  production 
in  all  industries  and  quoted  a  letter  from  Walker  D.  Hines 
in  which  the  director-general  stated  that  in  his  opinion  less 
progress  had  been  made  in  securing  increased  efficiency  in 
maintenance  of  equipment  than  in  any  other  department.  The 
higher  railroad  officers,  Mr.  Aishton  said,  come  in  contact 
with  the  actual  operation  of  the  roads  only  through  statistics 
and  because  of  that  fact  it  is  important  that  the  foreman 
should  be  competent  and  progressive  in  determining  the 
policies  in  his  own  department.  He  endorsed  the  proposal 
to  put  an  end  to  wage  controversies  and  restore  more  nearly 
normal  conditions,  characterizing  this  policy  as  necessary 
from  a  patriotic  standpoint  to  keep  America  from  falling 
behind  in  the  contest  for  world  trade. 

ADDRESS   OF    PRESIDENT  L.    A.    NORTH 

Following  Mr.  Aishton's  speech  L.  A.  North,  superin- 
tendent of  .shops  of  the  Illinois  Central,  and  president  of  the 
association,  delivered  an  address.  Mr.  North  spoke  in  part 
as  follows:  The  General  Foremen's  .Association  was  formed 
primarily  for  educational  purposes  only.  Our  intent  and 
purpose  is  to  furnish  a  channel  for  the  full,  free  flow  of  ideas 


pertaining  to  the  best  mechanical  practices  and  from  this 
stream  of  experience  to  add  to  our  store  of  knowledge.  The 
greater  the  demand  upon  the  transportation  system  of  the 
United  States,  the  greater  is  the  responsibility  of  those  charged 
with  its  maintenance.  This  association  must  be  made  one  of 
the  potent  forces  in  the  progress  of  transportation.  During 
the  war  period  many  appeals  were  made  to  us  to  further 
the  common  cause  of  our  country.  In  my  opinion,  the  present 
crisis  of  the  nation  is  just  as  acute.  Let  us,  therefore,  rise 
to  the  issue  and  meet  it  in  a  loyal  and  determined  spirit  and 
go  home  from  this  convention  with  a  high  resolve  to  do  our 
utmost  toward  strengthening  our  nation's  facilities. 

.At  the  conclusion  of  President  North's  address  W.  W. 
Scott  made  a  short  response  in  which  he  dwelt  on  the  difficul- 
ties which  supervising  officers  experience  under  present 
conditions.  He  stated  that  in  his  opinion  the  efficiency  of 
shops  and  roundhouses  had  decreased  50  per  cent  in  the  past 
five  years. 

ACCIDENT  PREVENTION  IN   SHOPS  AND  ENGINEHOUSES 

The  Wednesday  session  of  the  convention  was  devoted  to 
a  discussion  of  methods  of  preventing  injuries.  R.  C. 
Richards,  claim  agent  of  the  Chicago  &  North  Western,  made 
an  address  in  which  he  reviewed  the  results  of  the  safety 
work  conducted  during  the  past  nine  years  on  the  Chicago  & 
North  Western.  Several  papers  outlining  methods  adopted 
in  safety  work  were  read,  some  of  which  are  abstracted  below: 

SAFET'i    FIRST 

BY  B.  F.  HARRIS 
General   Foreman.  Southern   Pacific,  Oalvland.  Cai. 

To  generate  and  maintain  a  living  interest  in  the  move- 
ment to  protect  life  and  preserve  the  bod_\-  from  injur)-,  we 
must  face  a  difficulty  that  may  be  relieved  by  one  or  more 
of  the  following  measures:  (1)  Imposing  penalties  for  gross 
negligence.  (2)  Awarding  premiums  for  creditable  records. 
(3)  Publishing  the  names  of  persons  injured.     (4)  Publish- 
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ing  an  honor  roll  of  those  who  have  been  uninjured  during 
the  month. 

Negligence  may  be  generally  divided  into  two  classes: 
Neglect  "of  the  injured  and  neglect  contributed  by  one  or 
more  who  created  the  condition  causing  the  accident,  or  who 
had  guilty  knowledge  that  such  condition  existed.  As  any 
penalty,  however  mild,  may  cause  resentment  and  produce  an 
interest  that  might  detract  from,  rather  than  contribute  to, 
the  effectiveness  of  Safety  First,  the  most  convincing  evidence 
should  be  required  before  inflicting  a  penalty  on  any  party. 
It  should  then  be  tempered  witli  due  moderation,  should  it 
be  imposed  on  the  injured  person.  Mathematically  stated: 
The  punishment  suffered  from  the  accident  should  be  sub- 
tracted from  the  penalt)'  that  would  be  due  to  an  uninjured. 


SAFETY  FIRST  IN  SHOP  AND  ENGINEHOUSE  SERVICE 

BY  W.  T.  GALE 

Geocral  Foreman.  Chicago  &  North  Western.  ChicaKo.  III. 

New  lines  of  thought  and  action,  with  Safety  First  as  the 
slogan,  should  be  ever  welcome  to  all,  more  especially  to  those 
who  may  have  suffered  directly  or  indirectly  from  the  care- 
lessness or  thoughtlessness  of  others.  Safety  First,  when  car- 
ried to  its  proper  issue,  bespeaks  life  and  happiness  in  its 
best  phases.  On  the  other  hand,  the  cold  indifference  and 
selfishness  of  some,  make  for  suffering  for  others.  The 
criminally  careless,  and  those  who  neglect  to  have  a  proper 
care  for  the  safety  of  others,  merit  just  scorn  and  severe  cen- 
sure from  tliose  to  whom  they  are  responsible.  Selfishness 
and  carelessness  make  for  discomfort  and  misery  to  others. 
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or  second  party,  who  had  caused  it.  This  is  a  period  of 
broken  precedents,  it  follows  that  a  proposal  to  award 
premiums  to  encourage  creditable  caution,  productive  of 
records  free  from  accounts  of  accidents,  will  not  be  met  with 
surprise,  but  may  be  tliought  possible. 

Many  simple  rewards  may  be  given,  among  them  the  fol- 
lowing : 

(1)  Cancellation  of  discredit  for  former  accidents. 

(2)  Creation  of  new  credits. 

(3)  Issuance  of  an  annual  pass  for  the  best  record  in  each 
department  on  every  division,  (a  full  year's  record  included). 

(4)  A  vacation  on  pay. 

The  suggestions  of  four  classes  of  awards  should  be 
sufficient  to  start  this  phase  of  Safety  First  growing. 

When  a  person's  name  is  published  as  the  principal  in  an 
accident,  there  is  a  condition  of  mind  produced  among  large 
bodies  of  men  to  discourage  all  forms  of  negligence  and  fool- 
hardiness.  Every  person  of  good  health  and  average  under- 
standing has  enough  self  pride  to  avoid  public  exposure  of 
their  identity  with  accidents.  The  interest  excited  by  ex- 
posure is  not  pleasant  but  results  are  usually  forthcoming. 

Appreciation  is  one  of  the  natural  cravings  of  every  human 
mind.  The  most  effective  application  of  the  principle  is  to 
publicly  acknoweldge  the  caution  of  employees,  at  each 
division  point,  shop,  or  yard,  by  posting  an  honor  roll,  each 
month,  of  all  persons  who  have  passed  through  the  preceding 
month  without  being  a  party  to  an  injury.  Although  it 
should  not  be  expected  that  there  will  be  a  marked  rivalry  to 
keep  one's  own  name  on  an  honor  roll  we  may  well  know 
that  the  acknowledgment  of  continued  caution  on  the  part 
of  workmen  will  prevent  resentment  from  those  who  are 
sensitive  when  their  efforts  are  not  recognized.  A  trial  of 
these  four  measures  as  outlined  will  soon  demonstrate  their 
value  as  a  means  of  reducing  injuries  to  a  minimum  and  the 
advantages  to  be  gained  are  worth  all  that  it  is  likely  to  cost. 


The  results  of  the  safety  movement  on  the  Chicago  &  North 
Western  have  been  highly  gratifying.  The  shop  committees 
hold  semi-monthly  meetings,  after  making  inspection  of  the 
various  departments.  At  these  meetings  reports  are  made  of 
the  unsafe  condition  of  tools,  machinery,  etc.,  and  recom- 
mendations covering  the  same. 

These  local  committees  have  accomplished  most  excellent 
results  in  shops  and  roundhouse  service;  all  machines  with 
gears  or  other  working  parts  exposed  and  considered  a  menace 
to  the  safety  of  the  operator  have  received  attention  and  the 
danger,  if  any,  averted.  Line  shaft  couplings  have  sheet  iron 
covers,  tlie  dangerous  setscrew  has  been  abolished,  men  have 
Ijeen  protected  from  falling  belts,  all  of  which  make  for 
safety.  Glass  windows  have  been  placed  in  all  conmiunicat- 
ing  doors  between  tlie  various  shops,  in  order  that  employees 
who  are  carrying  dangerous  implements  in  their  hand,  or 
on  their  shoulders  can  see  and  thus  avoid  injuries.  Emery 
grinders  have  sheet  iron  guards  around  the  wheels,  and  an 
adjustable  frame  with  glass  in  it  is  attached  to  wheel  guard 
which  allows  operators  to  grind  tools  without  getting  the 
flying  particles  of  emery  in  their  eyes,  a  round  smooth  iron 
cup  is  placed  over  the  end  of  the  emery  wheel  mandrel  nut, 
preventing  employees'  working  jackets  from  being  caught 
upon  the  end  of  the  revolving  shaft.  Danger  sign  posts  are 
placed  in  proper  positions  in  shops  when  repairs  are  being 
made  overhead,  employees'  working  tools,  such  as  hammers, 
chisels,  driving  mandrels,  etc.,  are  examined  by  the  foreman 
and  the  safety  committee  for  cracks  or  breaks,  and  sharp 
splintered  edges,  and  when  found  are  replaced  by  new  or 
repaired  ones.  Broken  and  rotted  floors  are  kept  in  repair, 
automatic  bells  and  gongs  are  placed  on  all  transfer  tables 
and  moving  cranes,  air  warning  whistles  for  overhead  cranes 
are  a  feature,  the  man  who  oils  overhead  machinery  is  sup- 
plied with  a  strong  metal  warning  whistle,  in  order  that  the 
operators  of  machines  below  will  not  start  up  machinery. 
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Floor  motors  in  shops  have  1  in.  pipe  guard  rails  placed 
around  diera,  open  fuses  have  been  replaced  by  N.  E.  C. 
cartridge  fuses,  all  open  switches  have  been  enclosed  in  steel 
cabinets  with  spring  hinged  doors,  the  replacing  of  all  fuses 
is  done  by  an  electrician  only,  motors  and  generator  frames 
have  been  permanently  grounded  to  avoid  accidents  by  shorts, 
open  wiring  has  been  replaced  by  conduit  and  lead  cables, 
all  line  shaft  motors  have  been  equipped  witli  safety  stop 
control  buttons,  all  drop  light  cords  over  machines  are  being 
removed,  and  replaced  by  individual  cords,  vapor  proof 
lamps  have  been  installed  in  oil  houses  and  acetylene  store 
houses.  Electricians  remove  main  line  fuses  when  going 
above  to  do  repair  work  on  cranes,  especially  from  auto- 
matic floor  operated  cranes.     Crane  men  are  not  allowed  to 


thrown  in  a  bath  of  wood  alcohol,  and  allowed  to  remain  for 
a  stated  length  of  time,  after  which  they  are  removed  and 
thoroughly  dried.  This  in  a  great  measure  overcame  any 
objections  from  this  source.  Then,  again,  complaint  was 
made  that  the  goggles  were  too  heavy  and  clouded  up  during 
the  extreme  warm  weather.  This  has  been  overcome  by 
securing  a  lighter  goggle,  and  a  better  ventilated  one,  so  that 
at  the  present  time  we  do  not  experience  a  great  deal  of 
trouble  in  requesting  the  employee  to  wear  tiie  goggle  and 
carry  out  the  instructions  tliat  have  been  issued  in  regard 
to  eye  protection.  As  the  eye  injuries  were  numerous 
throughout  the  entire  plant,  this  was  one  matter  that  required 
a  strenuous  campaign  to  decrease  personal  injury. 

Papers  dealing  with  the  safety  movement  were  also  pre- 
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keep  anything  on  the  crane  floor  with  the  exception  of  grease 
and  wa.ste,  safety  ropes  are  attached  to  cranes  for  descending 
in  emergency.  AM  employees  are  required  to  use  and  are 
furnished  glass  goggles  for  dangerous  work.  A  large  wooden 
platform  fitting  over  the  top  of  tlie  boiler  for  grinding  in 
stand  pipes  is  a  safe  contrivance  for  men  doing  this  work. 
Hoisting  chains  and  wire  cable  are  regularly  examined 
for  flaws,  lights  have  been  put  in  dark  places  and  roofs 
ventilated  wlien  necessary.  Strong  iron  cans  are  used  to  hold 
scrap  paper  and  waste  during  the  day,  the  same  being  taken 
out  of  the  shop  at  night.  There  are  local  fire  alarm  boxes 
in  ever\-  sliop,  water  hose  pipes  and  hydrants  in  and  out  of 
tlie  shops,  an  efficient  fire  fighting  company,  a  doctor  upon 
the  shop  grounds  with  able  assistants  to  care  for  emergency 
cases.  In  engine  house  service,  firing-up  wood  is  not  put 
into  the  cab  until  it  is  time  to  fire  up  tlie  engine  on  account 
of  men  working  in  the  cab  and  danger  from  nails  in  wood. 
Men  have  been  instructed  in  the  use  of  the  blow-down  pipe 
to  see  that  it  is  laid  flat  upon  the  floor,  and  that  connections 
are  properl)-  made  so  that  there  will  be  no  danger  of  the 
pipe  blowing  off  under  pressure,  etc.,  all  of  which  shows  that 
Safety  first  is  not  a  cjuestion  of  dollars  and  cents,  but  a  ques- 
tion of  saving  human  life,  the  most  valuable  thing  in  the 
world. 

ELIMINATING  EYE   INJURIES 

BY  L.  A.  NORTH 
Superintendent  of  Shops.  Illinois  Central,  Burnside,  III. 

One  of  our  greatest  oljstacles  in  the  Safety  First  move- 
ment has  Ijeen  in  getting  the  employees  to  wear  the  goggles 
which  the  company  have  furnished  to  properly  protect  their 
eyes.  Comment  was  received  at  the  start  on  account  of 
fear  of  eye  infection.  This  was  overcome  by  constructing  a 
sterilizer  so  that  when  the  goggles  were  returned  to  the  tool- 
room, Ijcing  given  out  to  the  employee  on  a  check,  thev  were 


sented  l]y  C.  Coleman  (C.  &  N.  W.),  J.  B.  Wright  (H.  V.), 
J.  W.  Womble,  W.  L.  Shaffer  and  J.  Powell. 

WELDING  OF  LOCOMOTIVE  CYLINDERS 

BY  L.  A.  NORTH 

The  welding  of  locomotive  cylinders  and  other  parts  has 
been  made  possible  and  very  successful  by  the  introduction 
of  o.\y-acetylene  and  electric  welding.  It  has  been  possible 
to  weld  locomotive  cylinders  wliicli  formerly  would  have 
Ijeen  scrapped  or  repaired  with  either  a  brass  patch  or  a  dove- 
tailed insert  of  some  other  metal,  the  weld  in  the  majority  of 
cases  making  a  substantial  and  satisfactor)-  job  provided  the 
expansion  and  contraction  had  been  properly  taken  care  of. 

Experience  has  taught  us  that  in  order  to  properly  weld  a 
locomotive  cylinder,  or  a  casting  of  any  make  or  design,  it  is 
necessary  to  thoroughly  pre-heat  to  insure  a  uniform  tempera- 
ture in  order  to  properly  take  care  of  the  contraction  and 
expansion  and  to  avoid  cracking  after  the  weld  has  been 
made  and  the  metal  has  been  allowed  to  cool  off.  The 
success  of  any  weld  of  this  kind  depends  largely  on  the  care 
used  in  the  pre-heating  and  the  judgment  of  the  operator 
making  the  weld.  We  cannot  be  too  particular  in  the  selec- 
tion of  the  operator  for  this  class  of  work. 

Some  difficult  welds  have  come  to  my  observation,  one  in 
particular,  where  the  entire  upper  portion  of  the  cylinder  at 
the  port-area  had  been  totally  destroyed.  This  was  repaired 
by  having  a  grey  iron  patch  cast  in  the  foundry,  fastened  to 
the  cylinder  by  means  of  clamps  and  welded  in  place.  The 
c)linder  was  pre-heafed  to  a  uniform  temperature  to  take 
care  of  the  expansion  and  contraction,  .■\fter  the  weld  had 
been  made  and  the  c)-linder  had  cooled  down,  a  reinforce- 
ment was  added  to  this  weld  by  drilling  tlirough  between  tlie 
stud  holes  and  securing  die  additional  support  bv  tap  bolts 
which  were  tapped  and  screwed  into  the  main  barrel. 
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It  is  possible  to  weld  broken  bridges  in  slide  valve 
cylinders  successfully.  Recently  this  was  done  and  effected 
a  saving  of  two  cylinders  in  place  of  the  one,  which  was 
cracked,  as  tlie  cylinder  which  was  repaired  was  an  obsolete 
pattern  and  had  we  not  been  able  to  make  this  weld,  the 
application  of  an  entire  pair  of  cylinders  to  this  engine 
would  have  been  necessan.'.  .\s  this  engine  was  one  that  in 
a  few  years  will  be  placed  in  the  scrap  pile,  I  am  satisfied 
that  the  weld  will  outwear  the  present  cylinders. 

Not  having  experience  with  electric  welding  on  cast  iron, 
I  am  not  prepared  to  enter  into  a  discussion  of  this  method  to 
any  great  extent,  but  I  have  examined  a  number  of  castings 
which  have  been  repaired  with  the  electric  welding  process 
and  careful  examination  failed  to  disclose  any  flaw  or  fault 
in  the  weld. 

AUTOGENOUS  WELDING  OF  CYLINDERS 
AND  OTHER  PARTS 

BY  J.  T.  LEACH 
Geaeral  ForemsD,  Pennsylvania  Lines,  Wellsville,  O. 

The  welding  of  cylinders  and  other  castings  by  tlie  carbo- 
hydrogen.  oxy-acet)lene  or  electric  process  has  made  great 
progress  in  the  last  few  years.  Hardly  any  discover)'  or 
invention  has  meant  so  much  to  the  railroads  and  casting 
manufacturers  as  the  various  methods  of  welding  broken  or 
defective  castings. 

There  was  a  time  when  it  was  necessary  to  inspect  all 
cylinders  on  locomotives  before  they  were  taken  into  the  shop 
for  classified  repairs,  in  order  to  know  that  no  new  cylinders 
were  required,  as  the  stock  of  cylinders  carried  by  the  stores 
department  was  limited,  and  if  a  broken  cylinder  could  not 
be  patched  and  tlie  storekeeper  had  no  casting,  the  locomotive 
had  to  be  held  awaiting  repairs  until  such  time  as  the  ma- 
terial could  be  procured.  This  was  an  expensive  arrangement 
at  the  best,  especially  in  the  last  few  years  when  power  was 
so  badly  needed.  \\hh  the  different  methods  of  welding 
cast  iron,  a  cylinder  may  lie  cracked  or  broken  quite  badly, 
yet  it  can  be  repaired  successfully.  The  question  arises  as 
to  the  cost  compared  with  a  new  cylinder,  except  in  case  of 
a  new  design  where  patterns  have  not  been  provided  by  tlie 
railroad  or  a  foreign  t\-pe  of  locomotive  for  which  it  would 
require  several  months  to  get  a  cylinder. 

In  making  electric  welds,  in  case  the  cylinder  is  only 
cracked,  it  is  first  necessary  to  pull  the  cylinder  back  in 
place,  as  nearly  as  possible,  by  the  use  of  a  rod  and  clamp. 
If  this  will  not  do  the  rod  should  be  heated  and  the  cylinder 
pulled  up  in  that  manner.  The  entire  surface  should  be  cut 
cut  V-shaped  at  an  angle  of  from  45  to  55  degrees  and  then 
drilled  and  tapped  on  both  sides  of  the  crack  for  ^g  in.  to 
J4  in.  studs.  These  studs  should  be  staggered,  that  is,  one 
row  to  be  drilled  down  on  the  bend  and  the  other  staggered 
in  the  flat  portion  of  the  cylinder.  The  studs  should  be 
screwed  in  the  cylinder  -j-g  in,  or  ^  in.  and  then  cut  off 
about  '4  in.  from  the  casting.  All  dirt  should  be  cleaned 
from  the  portion  to  be  welded  before  starting  the  welding. 
This  welding  should  be  done  at  a  slow  rate  of  speed  in  order 
to  keep  the  cast  iron  cylinder  from  becoming  heated.  In 
welding  the  cylinder  the  ordinary  grade  of  Swiss  welding 
rods  of  J^  in.  or  5/32  in.  diameter  should  be  used.  It  is  not 
necessan.'  to  remove  the  bushing  or  do  any  pre-heating  to 
get  a  satisfacton,-  weld,  although  if  this  is  done  a  much  better 
weld  would  be  tlie  result. 

The  cost  of  an  acet>lene  weld  is  from  $50  to  $175  for 
an  ordinary  weld.  This  is  an  average  figure,  for  the  jobs 
vary  so  much  in  size  and  time  that  it  is  hard  to  arrive  at  a 
true  average,  however,  the  saving  in  any  case  amounts  to 
several  hundred  dollars. 

The  method  of  welding  by  the  oxy-acetvlene  process  is  as 
follows:  The  cracked  portion  should  be  cut  out  ^'-shaped  at 
an  angle  of  about  60  degrees.     If  the  broken  or  cracked  por- 


tion is  bulged  out.  a  rod  and  clamp  should  he  used  to  pull  it 
up  as  nearly  to  the  original  position  as  possible.  The  dirt 
should  be  cleaned  from  the  area  to  be  welded.  Then  a  fur- 
nace of  brick  should  be  built  around  the  cylinder  and  by 
means  of  a  charcoal  fire  or  blow  torch  the  cylinder  should  be 
heated  to  a  cherry  red.  In  some  places  an  acetylene  torch  is 
used  for  pre-heating  tlie  cylinder,  but  that  is  expensive. 

.\fter  the  cylinder  has  been  pre-hcated  to  the  required  heat 
welding  should  be  begun,  always  maintaining  the  charcoal 
fire  so  the  c\'lindcr  will  have  a  unifonn  heat.  In  welding 
special  silicon  cast  iron  sticks  are  used  and  if  this  is  not 
available  a  good  grade  of  air  pump  rings  will  answer.  The 
welding  of  the  cylinder  should  be  continuous,  and  if  it  is  a 
large  break,  one  operator  should  relieve  the  other.  This 
keeps  the  casting  at  a  uniform  heat.  If  the  casting  is  allowed 
to  cool,  the  weld  will  crack.  The  charcoal  or  blow  torch  fire 
should  be  kept  up  for  several  hours  after  the  weld  has  been 
completed  and  then  allowed  to  die  out. 

.\cctylene  welds  cost  considerably  more  than  welds  made 
by  the  electric  process,  but  this  is  often  due  in  part  to  the  lack 
of  experience  of  the  operator  and  also  to  the  method  followed. 
The  experience  I  have  had  with  carbo-hydrogen  has  been 
limited  to  cutting  mostly,  but  it  is  possible  to  get  the  same 
result  from  it  in  welding  cast  iron. 

Other  papers  on  the  subject  of  autogenous  welding  were 
also  prepared  bv  W.  Gale  (C.  &  N.  W.),  B.  F.  Harris  (Sou. 
Pac),  T.  H.  Frizell  (A.  T.  &  S.  F.),  J.  W.  Womble  and  J. 
Powell." 

DISCUSSION 

C.  D.  Walker  (Great  Northern)  advocated  banding  and 
bushing  cracked  cylinders  on  the  ground  that  the  cost  of  doing 
the  work  by  that  method  was  lower  than  when  autogenous 
welding  processes  were  used.  Several  other  memljers  con- 
curred in  this  opinion,  although  the  majority  preferred  to 
weld  longitudinal  cracks  even  though  the  defect  could  be 
corrected  by  the  use  of  clamps  or  bands.  J.  M.  Home  (M.  & 
St.  L.)  stated  that  good  results  had  been  secured  by  using 
brass  wire  for  cylinder  welding,  but  this  method  was  not 
generally  favored  due  to  the  high  cost  of  the  wire.  M.  H. 
Westbrook  (Gd.  Trunk)  described  methods  used  for  burn- 
ing out  bushings  by  the  use  of  a  carbon  electrode.  He  also 
stated  that  by  using  sulphur  on  the  weld  the  added  metal  was 
made  soft  so  that  it  could  lie  machined  readily.  Mr.  West- 
brook  gave  average  figures  for  the  cost  of  welding  as  follows: 
Ox\-acetylene  process,  $.3.00  per  hour;  electric  welding  pro- 
cess, .90  per  hour. 

OTHER   BUSINESS 

Several  papers  on  the  design  and  maintenance  of  draft  gear 
were  read  and  discussed,  an  account  of  which  will  be  found 
in  Car  Department  of  this  issue. 

During  the  convention  the  question  of  admitting  supervis- 
ing officers  of  the  car  department  to  the  association  was  con- 
sidered and  the  by-laws  were  amended  to  make  general  fore- 
men of  the  car  department  eligible  for  membership.  On 
Thursday  V.  R.  Hawthorne,  secretary  of  the  ^Mechanical  Sec- 
tion of  the  American  Railroad  Association,  outlined  the  or- 
ganization under  which  it  was  proposed  to  have  the  General 
Foremen's  Association  affiliate  with  the  .American  Railroad 
Association  as  a  division  of  the  Mechanical  Section.  A  com- 
mittee was  appointed  to  consider  and  report  upon  this  matter. 
The  following  officers  were  elected:  President,  W.  T.  Gale, 
machine  foreman,  Chicago  &  North  Western;  first  vice-presi- 
dent, A.  B.  Wright,  general  foreman,  Hocking  Valley;  second 
vice-president,  G.  H.  Logan,  general  foreman,  CMcago  & 
North  Western;  third  vice-president.  H.  E.  Warner,  superin- 
tendent shop.  New  York  Central;  fourth  vice-president,  T.  J. 
Mullin,  general  foreman  shop.  Lake  Erie  &  Western;  secre- 
tary-treasurer, William  Hall,  directing  foreman,  Chicago  & 
North  Western:  chairman,  executive  committee,  C.  A.  Barnes, 
general  foreman.  Belt  Railway  of  Chicago. 


Convention  of  Master  Painters 

Association    Amalgamates  With   A.   R.  A.;    Papers 
on    Standardization    and    Linseed     Oil    Substitutes 


IMPORTANT  changes  in  the  organization  of  the  associa- 
tion and  action  designed  to  bring  about  more  satisfactory 
methods  of  purchasing  paint  and  varnish  were  the 
outstanding  features  of  the  forty-eighth  convention  of  the 
Master  Car  and  Locomotive  Painters'  Association  which  was 
held  at  the  Hotel  La  Salle,  Chicago,  September  9-11.  For 
some  time  past  the  officers  had  had  under  consideration  the 
proposal  to  amalgamate  with  the  American  Railroad  Associa- 
tion as  a  division  of  the  Mechanical  Section.  This  matter  was 
brought  before  the  convention  and  after  considerable  dis- 
cussion the  members  present  by  unanimous  vote  decided  to 
merge  with  the  parent  organization,  thus  becoming  a  division 
of  Section  III,  Mechanical. 

The  first  convention  session  was  opened  with  prayer,  fol- 
lowing which  an  address  of  welcome  was  delivered  by  a 
representative  of  the  Chicago  Association  of  Commerce.  J.  S. 
Gearhart,  president  of  the  association,  then  delivered  an 
address  in  which  he  reviewed  the  organization's  activities 
during  the  past  three  years  and  outlined  the  proposed  amal- 
gamation with  the  American  Railroad  Association.  The 
convention  then  proceeded  to  take  up  the  discussion  of  the 
technical  papers  prepared  by  tlie  members,  which  are 
abstracted  below. 

WHAT    STANDARDIZATION    OF    PAINTING    RAILWAY 
EQUIPMENT   IS    NECESSARY? 

Two  papers  were  presented  on  this  subject,  one  by  W.  O. 
Quest,  master  painter  of  the  Pittsburgh  &:  Lake  Erie,  Mc- 
Kee's  Rocks,  Pa.,  and  the  other  by  W.  A.  Buchanan,  foreman 
painter,  Delaware,  Lackawanna  &  Western,  East  Buffalo, 
N.  Y. 

PAPER  BY  W.   O.   QUEST 

At  the  present  hour,  the  most  necessary  and  essential  paint 
shop  standardization  would  be  some  practical  method  of 
satisfying  labor  on  the  matter  of  wages  in  the  painting  of 
equipment.  Will  it  be  possible  to  standardize  the  labor 
operations  of  the  railway  car  paint  shops  now  under  govern- 


ment control?  As  something  of  an  optimist,  strong  in  the 
faith  that  the  American  workman  will  soon  realize  that  to 
bring  order  out  of  a  threatened  social  upheaval,  he  must  turn 
back  to  the  old-time  ideas  of  soberness  and  thrift,  I  do  be- 
lieve that  it  can  be,  will  be,  and  must  be  done.  But  how  such 
desired  standardization  is  to  be  brought  about,  is  open  for 
the  suggestive  powers  of  just  such  an  assembly  as  this.  I 
believe  that  it  can  be  happily  brought  about,  if  an  amicable 
live  and  let  live  arrangement  is  made  in  the  spirit  of  fair 
dealing  between  the  railway  organizations  as  employers  and 
the  employees. 

PIECE   WORK   SYSTEM   .^DVOC.'^TED 

The  labor  of  painting  cars  and  locomotives,  etc.,  could  be 
standardized  by  tlie  adoption  of  a  universal  piece  price 
system,  the  wage  paying  system  that  we  firmly  believe  in  as 
the  most  equitable  to  employ  any  kind  of  labor,  the  most 
equitable  for  all  interests,  notwithstanding  the  fact  that 
modern  labor  federations  in  recent  years  have  been  instru- 
mental in  entirely  abolishing  this  method  of  employing  labor 
in  the  .American  railway  shop  systems.  In  my  opinion,  a 
fair  scheduled  piece  price  system  is  the  only  method  whereby 
labor  can  give  a  fair  equivalent  for  wages  paid.  Such  a 
proposed  piece  price  schedule,  to  be  standardized,  should  be 
job  named  and  not  numbered.  The  unit  or  fixed  prices  should 
be  open  to  shop  inspection  at  all  times  and  never  officially 
juggled  in  the  event  of  the  more  skilled  labor  earning  more 
pay  when  called  upon  to  help  out  in  a  shop  rushed  for  output. 
If  a  piece  price  labor  standardization  can  be  put  into  action, 
the  prices  should  be  so  scheduled  that  the  earnings  of  a  first 
class  skilled  worker  in  a  railway  car  paint  shop  would  equal 
the  earning  rate  of  the  outside  general  trade  skilled  worker. 
The  original  schedule  of  prices  should  be  carefully  figured 
out  and  classified,  each  job  continuou.slv  named  regardless 
of  name  repetition  in  the  several  classifications.  The  original 
job  prices  as  scheduled  shouiH  never  be  price  changed,  as 
we  have  found  it  to  be  no  easy  matter  for  the  men  to  follow 
up  such  Changs'   p-^f'   •'  was  .sure  to  create  dissatisfaction. 
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When  found  necessan-  to  advance  or  lower  the  wage  scale, 
an  up  and  down  percentage  method  should  be  used. 

STANDARDIZ.4TI0N  OF  MATERIALS 

Ne.\t  to  the  labor  problem,  the  most  important  issue  would 
be  that  of  specifying  the  standardization  of  paint  supplies, 
as  there  cannot  be  any  fixed  material  standardization  with- 
out manufacturing,  purchasing,  chemical  and  application 
specifications.  The  paint  and  varnish  maker  will  be  called 
upon  to  furnish  certain  standards  of  car  shop  specialty  ma- 
terial on  fixed  paint  making  formulas,  that  must  be  lived 
up  to.  Something  represented  as  just  as  good  or  better  at  a 
lower  price,  unless  first  tested  by  some  prescribed  authority, 
cannot  be  consistently  introduced  without  upsetting  the 
primary  law  that  demands  standardized  materials.  Possibly 
in  many  instances  this  material  is  theoretically  or  authorita- 
tively formulated  from  raw  paint  stock  listed  on  the  open 
market,  which  is  often  unsuitable  or  perhaps  ruinously  mixed 
by  people  who  are  trying  to  meet  competition  in  the  paint 
business,  but  do  not  know  the  special  requirements  of  the 
railway  paint  shop. 

There  are  no  suggestions  that  will  safely  promote  a 
material  standardization  in  the  railway  paint  shop,  if  the 
purchasing  departments  continue  to  buy  paint  stock  on  price 
regardless  of  known  quality  or  the  paint-making  reputation 
of  tlie  selling  concerns.  Companies  have  in  the  past  and 
still  will  in  the  future  break  into  the  railway  paint  field, 
without  knowing  that  such  paint  is  a  specialty  and  is 
especially  applied. 

If  any  such  suggested  railway  paint  standardization  ever 
becomes  a  law,  the  activities  of  the  railwaj-  chemical  labora- 
tories will  be  quite  strenuous  and  especially  active  when  they 
come  to  the  matter  of  settling  the  many  disputes  sure  to  arise. 

METHOD  OF  APPLICATION  IMPORTANT 

It  is  in  the  application  of  the  paint  stock  that  the  master 
car  painter  must  receive  his  full  recognition.  He  will  have  to 
be  put  on  the  standardizing  committees  with  full  power  to 
act,  as  he  and  he  only  knows  what  is  necessary  to  make  a  good 
job.  If  what  is  termed  necessary  standardization  of  certain 
or  all  classes  of  job  paint  work  is  adopted,  he  will  as  usual 
be  held  responsible  for  the  labor  and  material  costs. 

I  will  here  offer  a  list  of  work  items  that  in  my  opinion 
could  be  readily  standardized,  if  it  is  found  neces.sary  to  try 
tlie  standardization  scheme  out.  If  adaptable,  locomotive 
painting  should  be  standardized.  The  quality  of  the  pro- 
tective paint  and  varnish  should  be  the  best  weather,  smoke, 
acid  or  grease  resisting  paint  stock  that  can  be  found  on  the 
market  at  any  price.  Every  inch  of  the  painted  metal  sur- 
face should  be  sandblast  cleaned.  All  castings  to  be  painted, 
should  be  chipped  off  smooth  and  freed  of  live  rust,  etc., 
with  the  sandblast,  as  it  is  a  waste  of  time  and  money 
to  paint  over  crusted  unremoved  grease,  mill  flash,  or  live 
rust  of  any  kind.  If  the  work  is  standardized,  the  paint 
specifications  should  call  for  hard,  tough,  elastic  paint  stock, 
as  it  is  a  great  mistake  to  apply  soft  oil  paint  where  it  is  to 
come  in  direct  contact  with  solvent  cutting  greases  and  acids, 
which  when  deposited  on  the  locomotive's  painted  surface, 
can  only  be  removed  by  heavy  erosive  cleaning. 

The  painting  of  passenger,  mail,  baggage,  and  similar 
cars  could  be  classified  as  to  labor  and  material.  Owing  to 
the  sameness  of  the  work  the  jobs  could  be  readily  stand- 
ardized. When  material  classifications  are  being  standardized, 
the  many  examples  of  the  best  paint  and  varnishing  finishing 
systems  which  have  lieen  successfully  used  for  many  years 
in  the  railway  paint  shop  should  not  be  forgotten  in  the 
standardization  arrangements,  and  the  interests  of  worthy 
manufacturers  sliould  be  protected  owing  to  the  fact  that 
their  specialty  products  have  helped  to  make  car  painting 
history. 


UNIFORM    STENCILING    OF    FREIGHT    CARS 

Based  on  the  past  work  of  this  association's  efforts  to 
establish  standards  in  freight  car  painting,  especially  to 
standardize  the  stencil  markings,  which  undoubtedly  has 
Ijeen  and  still  is  one  of  the  most  pronounced  wasters  of  time, 
labor  and  material  that  the  railway  officials  are  confronted 
with,  we  heartily  endorse  tlie  idea  of  standardizing  every 
detail  that  covers  the  painting  and  stencil  marking  of  the 
railway  freight  car.  In  the  standardization  scheme,  the 
stencil  lettering  and  numbering  should  be  made  in  the  same 
style  and  sizes  and  sent  out  from  a  designated  manufacturing 
base  in  pounce  pattern  form.  If  made  by  skilled  stencil 
makers  from  estaljlished  drawings,  the  stenciled  railway 
freight  car  would  present  a  neat  lettered  appearance. 

The  paint  repair  costs  of  the  future  would  be  liglit,  owing 
to  the  undisputed  fact  that  such  a  railway  freight  car  sten- 
ciling standardization  scheme  would  save  thousands  of 
dollars  in  stencil-making  costs  for  every  railway  company 
tliat  will  endorse  and  adopt  such  standardization. 

PAPER  BY  W.  A.  BUCHANAN 

When  locomotives  are  undergoing  heavy  repairs,  a  very 
careful  check  should  Ijc  made  of  the  condition  of  the  paint  on 
cab  and  tender.  If  it  is  found  to  be  blistered  or  badly  frac- 
tured and  tlie  shopping  period  will  permit,  tlie  old  surface 
of  the  'paint  should  be  removed  by  sandblasting  if  the  steel 
construction,  or  any  other  suitable  method.  The  sandblast 
is  preferable  for  it  not  only  removes  the  paint  but  gives  a 
clean  bright  surface  to  again  build  up  a  good  paint  founda- 
tion which  is  very  essential  on  locomotive  tanks,  where  the 
surrounding  elements  are  so  destructive.  This  is  also  true 
of  the  cab  and  domes,  also  the  steam  chest  and  drivers. 

A  well  equipped  lye  vat  is  almost  indispensable  for  the 
cleaning  of  tlie  small  parts  before  painting.  Wash  tanks,  for 
sash  and  doors  should  be  installed,  equipped  with  hot  and 
cold  water.  A  good  system  of  stationar)'  scaffolding  is  found 
to  be  a  great  convenience  and  time  saver,  as  labor  is  a  factor 
that  cannot  be  lightly  dealt  with  under  the  present  order  of 
things 

METHOD  OF  PAINTING  FOR  METAL  SURFACES  ON  LOCOMOTIVES 

.A.fter  tlie  foundation  work  has  been  properly  prepared  a 
sx'stem  of  surfacing  as  follows  will  be  found  very  elastic 
and  durable.  The  priming  coat  for  steel  surfaces  should 
consist  of  a  good  elastic  primer.  After  applying  it  should 
be  allowed  to  dry  at  least  48  hours,  after  which,  a  second  coat 
consisting  of  one  half  primer  and  one  half  surfacer,  can  be 
applied  and  allowed  to  dry  for  24  hours.  Ne.xt  all  uneven 
surfaces  should  be  puttied  with  hard  drying  lead  putty,  then 
the  whole  surface  knifed  with  No.  3  surfacer  or  surfacing 
compound.  When  sufficiently  drj'  one  coat  of  roughstuff 
sliould  be  applied.  If  desired,  it  can  be  colored  and  serve 
as  a  guide  coat,  which  will  save  time.  This  surface  can  be 
rubbed  the  following  day. 

.^fter  being  sandpapered  the  first  coat  of  color  should  be 
applied.  It  has  been  found  a  good  practice  to  continue  the 
clastic  coatings.  If  black  enamel  is  to  be  used  the  first  coat 
can  be  reduced  one-third  with  pure  turpentine.  This  method 
can  also  be  followed  in  the  second  coat  of  enamel.  After 
the  lettering  and  striping  is  applied  two  coats  of  good  elastic 
varnish  should  be  applied.  The  first  coat  can  be  a  good 
quality  of  rubbing  varnish.  It  should  be  allowed  12  hours 
to  dry,  then  a  second  coat  of  good  elastic  finishing  varnish 
should  be  applied. 

Cut-in  jobs  are  treated  practically  the  same  excepting  sand- 
blasting, and  under  coatings.  With  fair  u.sage,  surfaces  thus 
built  up  sliould  last  at  least  five  years  before  again  requiring 
removal  of  the  paint.  The  engine  frames  should  be  thoroughly 
scraped  and  cleaned  and  then  painted  with  one  coat  of  a  good 
quality  of  frame  black.     Trucks  and  tank  frames  should  be 
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treated  practically  the  same,  excepting  that  the  outside  of  the 
frames  should  be  varnished.  The  interior  of  tank  frames 
should  be  painted  with  two  coats  of  a  good  oil  black,  when 
new  or  when  decks  are  removed  when  undergoing  general 
repairs.  Jackets  and  all  upper  work  usually  can  be  pro- 
tected with  one  coat  of  a  good  quality  of  black  enamel. 

The  interior  of  the  cab,  including  all  pipe  work,  after  being 
thoroughly  cleaned  and  touched  up,  should  receive  one  coat 
of  enamel  of  any  shade  desired.  Cab  roofs,  if  of  steel  con- 
struction, should  be  thoroughly  painted  with  some  good 
quality  of  steel  car  paint.  The  coal  spaces  and  decks  of 
tenders  must  be  carefully  cared  for  as  the  elements  they  carry 
are  very  destructive  to  steel  plates  if  not  well  protected  with 
paint. 

PAINTING  AND   STENCILING  FREIGHT  CARS 

The  painting  of  freight  cars  has  become  more  essential  at 
present  than  at  any  other  time  since  the  building  of  this  class 
of  equipment.  This  is  due  to  the  fact  that  steel  is  fast 
replacing  wood  in  their  construction.  Greater  care  must  be 
exercised  in  their  upkeep  for  the  life  of  steel  is  rather  brief 
if  not  carefully  watched  and  kept  painted. 

When  cars  are  new  or  rebuilt  it  is  very  essential,  especially 
on  steel  cars,  to  thoroughly  clean  and  paint  all  laps.  Red 
lead  has  been  found  to  be  the  Ijest  material  for  this  purpose. 


lower  markings  should  include  the  capacity  of  the  car,  the 
cubical  measurements,  the  date  Ijuilt,  the  class,  date  and 
where  last  painted,  and  also  the  weight  of  the  car  and  the 
safety  appliance  markings.  Any  special  information  such  as 
when  boxes  were  last  packed  should  also  be  placed  in  this 
group.  All  the  information  a  car  inspector  requires  to  handle 
this  phase  of  his  duties  with  despatch  are  thus  placed  in  one 
group.  To  the  right  of  the  door  can  be  placed  the  information 
showing  the  class  of  commodities  the  car  was  designed  to 
carry.  The  lower  markings  on  this  side  of  the  door  should 
show  the  lengtli,  height,  and  width  of  the  car. 

On  the  end  of  the  car  should  be  shown  the  initials  of  the 
road  and  the  number  of  the  car,  placed  to  the  right  of  the 
brake  wheel.  The  lower  marking  should  consist  of  the 
following  information:  the  kind  of  triple  valves  the  car  is 
equipped  with,  the  kind  and  size  of  coupler  shank,  the  kind 
of  draft  rigging  and  brake  beams  (No.  1  or  No.  2).  The 
doors  of  the  car  should  be  stenciled  on  the  inside  only,  and 
should  show  the  initial  of  the  road  and  the  number  of 
the  car. 

Air  brake  equipment  should  at  all  times  be  kept  painted 
and  stenciled  showing  when  last  cleaned  and  where  done. 
When  selecting  cars  for  repainting  this  information  should 
be  taken  and  booked,  for  if  found  to  be  in  date,  it  must  be 
replaced   on  the  cylinder  of  equipment.     The   omission   of 
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Freight  car  bodies  of  wood  construction  should  be  coated 
with  a  good  metallic  paint  underneath  all  comer  irons,  or 
plates  before  tiiey  are  applied.  This  also  applies  to  run- 
ning boards  before  they  are  applied. 

After  cars  are  ready  for  painting  the  priming  coat  should 
be  applied  as  soon  as  possible.  A  mixture  of  one  part  pig- 
ment (if  metallic  semi-paste,  ground  in  oil)  to  three  parts 
vehicle  has  proved  very  satisfactory  for  this  purpose.  Addi- 
tional coats  can  be  followed  up  each  day  under  favorable 
climatic  conditions. 

The  stenciling  is  next  in  order  and  should  consist  of  a 
good  plain  readable  letter  or  numeral,  either  of  Roman  or 
Egyptian  .style.  Insofar  as  possible,  a  uniform  practice  of 
grouping  the  information  should  prevail  on  all  roads.  Master 
painters  will  readily  see  the  advantage  to  be  derived  in  the 
saving  of  time  and  expense,  if  such  an  arrangement  existed. 
No  class  of  car  men  would  appreciate  it  more  than  the  car 
inspector  and  yard  men  who  are  obliged  to  get  their  informa- 
tion very  often  from  the  sides  of  cars  and  very  many  times 
under  tlie  most  adverse  conditions.  We  would,  therefore, 
recommend  that  a  standard  distriliution  of  stenciling  for  box 
cars  be  as  follows: 

The  initials  or  name  of  the  road  together  with  the  number 
of  the  car  should  be  placed  to  the  left  of  the  door.     The 


properl)'  maintaining  this  information  is  a  reportable  defect. 
The  stenciling  of  trucks  showing  the  name  of  the  road  and 
the  number  of  the  car  the  truck  belongs  to  is  essential.  When 
cleaning  up  wrecks  or  derailment  of  cars,  unless  this  informa- 
tion can  be  gathered  the  sorting  out  of  the  right  trucks  is 
almost  impossible,  for  in  many  cases  the  car  body  has  been 
comjiletely  destroyed. 

PREPARING  STEEL  CARS  EOR  PAINTING 

The  painting  of  steel  car  equipment  should  be  very  care- 
fully watched.  The  first  coatings  on  new  steel  cars  are  very 
often  done  with  too  little  regard  as  to  the  preparation  of  the 
plates  before  the  paint  is  applied.  .\11  dust  or  flash  scale 
should  be  removed  if  possible  for  unless  this  is  done  paint 
will  not  adhere  to  the  steel  very  long  and  work  that  should 
wear  at  least  three  years  is  in  bad  condition  after  one  year. 

If  possible,  sandblasting  is  the  best  method  of  preparing 
steel  plates  for  initial  coatings.  However,  should  this  means 
of  cleaning  be  unattainable,  then  we  must  resort  to  tlie  hook 
scrapers  after  which  dusting  with  a  steel  wire  brush  is 
resorted  to.  This  serves  the  purpose  very  well  for  removing 
rust  formations,  but  will  not  remove  the  flash  scale.  Coatings 
for  steel  hopper  and  steel  gondola  cars  should  consist  of 
a  good  carbon  pigment  ground  in  oil  and  mixed  to  meet  pre- 
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vailing  condition.  Under  no  conditions  should  one  coat  of 
paint  be  expected  to  protect  this  class  of  equipment. 

No  system  of  painting  could  be  considered  complete  with- 
out suitable  quarters  for  handling  the  work  with  the  least 
jjossible  delav  to  shopping  periods.  We  would,  therefore, 
recommend  that  suitable  tracks  be  assigned,  either  inside  or 
outside  of  shops,  equipped  with  a  good  dry  air  line  of  SO  or 
90  lb.  pressure,  for  the  purpose  of  air  dusting  cars  and 
spraying  the  under  portions  of  bodies  and  trucks,  .\mple 
space  between  tracks  is  also  very  desirable. 

The  stencilling  of  this  class  of  equipment  should  l:>e  main- 
tained practically  the  same  as  on  box  cars;  i.  e.,  kept  to  the 
left  of  the  car,  or  centrally  located.  The  weighing  and 
stencilling  of  equipment  is  a  very  important  feature  and 
should  be  constantly  watched,  for  in  selecting  cars  for  re- 
painting, the  old  light  weight  is  a  part  of  the  record.  The 
painter  should  place  this  in  a  book  with  the  other  items, 
necessary  for  record,  concerning  the  car.  This  enables  him 
to  properlx'  check  any  material  difference  in  the  new  as  com- 
pared with  the  old  weight. 

DISCUSSION 

H.  Jil.  Butts  (X.  Y.  C.)  proposed  that  the  association  issue 
a  pamphlet  of  approved  practices  for  painting  railway  equip- 
ment. There  was  some  difference  of  opinion  regarding  the 
relative  merit  of  carbon  and  lead  paint.  J.  W.  Gibbons  (A. 
T.  &  S.  F.)  stated  that  for  steel  underframes  he  considered 
red  lead  and  carbon  black  better  than  two  coats  of  carbon 
black.  W.  A.  Buchanan  told  of  steel  freight  cars  painted 
with  carbon  paint  in  good  condition  after  17  years. 

SELECTION  AND  PURCHASE  OF  PAINT 

BY  S.  E.  BREESE 
Foreman  Painter.  New  York  Central.  Cniliiiswood.  O. 

Previous  to  the  advent  of  the  United  States  Railroad 
Administration  the  master  painter  of  the  railroad  was  the  sole 
authoritv  as  regards  paint  and  varnish  both  as  to  materials 
used  and  methods  of  application,  and  was  responsible  to  his 
immediate  superior  for  the  results  obtained.  By  virtue  of 
this  authority  and  through  his  experience  and  ability  he 
secured  certain  desired  results  acceptable  to  the  road  which 
employed  him.  He  accepted  full  responsibility  as  to  results 
obtained  and  viewed  with  pride  the  results  of  his  work.  This 
pride  was  justified  by  the  condition  and  appearance  of  the 
equipment  coming  under  his  jurisdiction.  By  an  interchange 
of  ideas,  the  foreman  painter  was  constantly  striving  for 
progressive  methods,  economy,  labor  saving  systems  and 
durability  in  his  work.  He  chose  his  tools,  his  men  and  his 
materials  and  through  the  proper  co-ordination  of  all  three 
secured  results.  The  questions  which  I  believe  are  of  para- 
mount importance  are,  whether  the  above  conditions  still 
exist  and  whether  we  are  still  responsible  for  results  and  have 
authority  as  to  what  tools  to  use,  methods  to  employ,  or 
materials  to  apply. 

At  the  present  time  the  purchasing  department  chooses  and 
gives  us  our  tools  and  material  and  asks  for  results.  Are 
we  allowing  our  responsibility  to  be  shifted,  our  authorit}'  to 
be  questioned  and  our  methods  attacked  and  submitting  to  it 
all  without  a  protest?  We  were  employed  for  a  specific 
purpose,  namely,  to  maintain  equipment  in  good  shape,  secure 
economy  as  to  methods,  costs  and  time  factors  and  yet  are 
unable  to  choose  our  methods  or  materials.  If  this  has  come 
about  what  is  the  cause  and  what  is  the  remedy? 

MASTER   PAINTERS   SHOULD   CHOOSE   MATERIAL 

A  successful  organization  is  one  in  which  the  authority 
vested  in  each  department  is  absolute  and  co-ordinated  and 
results  are  obtained  only  by  a  complete  assumption  of  respon- 
sibility by  the  head  of  each  department.  In  this  way  a  chain 
of  organization  is  forged,  which  is  strong,  well  co-ordinated 
and   successful   only   when   each    department   has   this   full 


authoritx-.  Are  we  allowing  our  department  to  become  the 
weak  link  of  the  railroad  shop  organization  by  a  question 
of  divided  authority  or  a  shifting  of  responsibility?  It  is 
essential  that  we  l:>ecome  cognizant  of  the  real  danger  of 
.-hi  f ting  our  responsibility,  accepting  divided  authority  and 
lowering  our  standard  methods  and  materials. 

I  believe  the  greatest  trouble  has  been  with  material  rather 
than  with  methods  of  application.  This  is  primarily  in  the 
liands  of  the  purchasing  department  and  there  has  been  some 
little  friction  over  the  materials  bought  for  use.  Due  to  the 
very  nature  of  each  department's  position,  there  must  neces- 
sarily be  some  friction,  as  the  office  of  the  purchasing  depart- 
ment is  the  securing  of  materials  designed  to  accomplish 
certain  specified  purposes  at  as  cheap  a  price  as  possible 
with  due  regard  for  the  quality  and  durability  of  the  articles 
purchased.  The  purchasing  department  must,  because  of  its 
lack  of  knowledge  concerning  the  materials  used,  be  abso- 
lutely dependent  as  to  the  question  of  durability  and  quality 
on  information  secured  from  the  mechanical  department, 
which  in  turn  secures  this  information  Ijy  co-operation  with 
the  master  painter.  This  information  is  obtained  by  a  con- 
sideration of  a  number  of  essential  points  including  practical 
equipment  tests  and  weather  tests,  chemical  tests,  information 
secured  through  the  sales  representatives  of  paint  and  varnish 
concerns,  regarding  the  tests  made  b\-  them  of  the  material 
in  question,  and  the  knowledge  and  experience  of  the  master 
painter  due  to  his  specialization  on  these  problems. 

CHEMICAL    TESTING    OF    PAINT 

The  chemical  testing  of  varnish  or  paint  materials  has  been 
up  to  date  of  little  value  as  a  reliable  source  of  information, 
especially  as  regards  durability.  In  fact,  up  to  date,  except 
in  the  case  of  raw  materials,  a  chemical  test  is  of  no  use 
to  the  painting  department.  The  experienced  painter  by  a 
few-  practical  tests,  such  as  elasticity,  working  and  drying, 
can  usually  determine  and  foretell  tlirough  his  experience  the 
possible  durabilit}-  of  the  article  in  question.  General  Atter- 
bury  has  stated  "In  my  experience  the  only  materials  which 
we  were  unable  to  purchase  by  specification  were  paint, 
varnish  and  rubber.  In  the  purchase  of  the  above  materials, 
I  was  aljsolutely  dependent  for  information  on  the  man  in 
closest  touch  with  the  materials,  who  by  his  specialization  and 
experience  usually  could  be  called  upon  to  adopt  the  material 
best  suited  for  the  purpose."     This  still  holds  true. 

The  purchasing  department  Ijacked  in  many  cases  by  the 
arguments  advanced  by  sales  representatives  have  succeeded 
in  selling  the  mechanical  department  materials  against  the 
judgment  of  the  master  painter,  who  accepts  these  materials 
rather  than  get  into  a  controversy.  This  has  brought  about 
changes  in  materials  and  standards  all  tending  towards  less 
efficiency  and  lessened  durability,  which  means  higher  cost 
of  maintenance  in  the  end.  This  false  economy  is  now  being 
felt  by  the  equipment  upon  which  it  was  used.  Goods  of 
every  description  and  standards  are  pouring  into  the  shop; 
changes  are  being  made  from  month  to  month  on  nearly  all 
materials.    Our  onl)-  duty  seems  to  be  to  apply  them. 

INFERIOR  MATERIAL  NOW  BEING  USED 

.As  the  price  of  raw  materials  advances,  the  price  of  paint 
and  varnish  declines,  a  queer  economic  anomaly  which  is  only 
explained  by  a  reduction  in  quality.  The  purchasing  depart- 
ment notwithstanding  the  above,  continues  to  buy  at  still 
lower  prices,  witliout  consideration  of  durability  or  the 
standards  of  the  road.  This  is  a  direct  infringement  on  the 
authority  of  the  man  who,  by  his  experience  and  specializa- 
tion, has  been  placed  in  the  position  of  the  final  judge  of 
paint  efficiency  and  durability.  It  is  part  of  our  job  to  make 
decisions  regarding  durability  and  efficiency.  We  have  all 
seen  certain  materials  installed  as  a  standard  for  painting, 
whose  false  economy,  is  now  becoming  apparent,  and  which 
was  apparent  to  us  in  the  beginning.    What  is  the  remedy  of 
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this  situation?  A  sales  representative  told  me  that  any 
justifiable  complaint  made  to  the  person  in  direct  charge  was 
always  seriously  considered  by  the  purchasing  department  in 
placing  orders,  but  as  the  complaints  are  not  made,  the  pur- 
chasing department  establishes  a  precedent  for  the  purchase 
of  still  cheaper  material.  Have  we  been  afraid  to  complain, 
have  we  refused  to  use  materials  for  the  purpose  intended? 
The  refusal  of  these  materials  would  also  establish  a 
precedent  for  the  discontinuance  of  the  purchase  of  such 
materials.  Let  us  not  close  our  eyes  to  apparent  faults  with- 
out attempting  by  honest  argument  and  frank  discussion  to 
remedy  the  situation.  Let  us  carry  this  to  a  successful  con- 
clusion and  put  our  association  back  of  the  fight  for  efficiency, 
economy,  and  durability  of  all  forms  of  painting  equipment, 
and  retain  full  and  undivided  authority  as  to  methods  em- 
ployed and  standards  adopted. 

DISCUSSION 

The  members  as  a  whole  agreed  that  much  poor  material 
was  submitted  and  accepted  where  paint  was  Ijought  on 
specifications  only.  Several  stated  that  material  received 
under  present  specifications  was  not  satisfactory,     .\lthough 


naturally  raised  a  doubt  in  the  minds  of  some  as  to  the 
desirability  of  using  a  sandblast  in  preparing  a  metal  surface 
for  paint.  Even  in  conventions  of  this  association,  the 
durability  of  paint  applied  over  a  sandblasted  surface  com- 
pared to  a  non-sandblasted  surface  has  been  questioned. 
This  state  of  affairs  has  held  particularly  true  with  regard 
to  steel  roofs. 

The  above  facts,  no  doubt,  prompted  the  committee  in  their 
selection  of  the  above  question  for  discussion.  In  my  opinion, 
the  essentials  necessary  to  secure  good  results  from  sandljlast- 
ing  metal  preparatory  to  paint,  are  the  quality  and  size  of 
the  sand  pebbles  and  the  velocity  and  volume  of  the  projectiles 
thromi  against  the  surface.  As  to  equality,  any  sand  that  is 
hard  and  firm  will  answer.  The  less  dust  or  dirt  it  contains 
the  better  from  every  point  of  view.  As  to  the  size  of  the  sand 
pebbles,  I  submit  four  photographs  to  show  the  results 
secured  with  various  sizes. 

A  photograph  of  a  steel  plate  sandblasted  with  sand  rim 
tlirough  a  4  by  4  mesh  sieve  is  shown  in  Fig.  1.  Note  the 
torn  condition  of  the  metal;  tlie  pin  points  are  numerous. 
When  paint  is  applied  over  a  surface  like  this  and  subjected 
to  the  attrition  of  wind,  rain,  sleet  and  cinders,  incident  to 


No.   1    BluTsted   with   Sand   Sifted   Through  4   by  4   Mesh.   No.  2  ThroLigh    b   by  6   Mesh,   No.  3  Through   10  by   10   Mesh.    No.  4   Through   16   by   16 
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experience  indicated  that  the  paint  would  not  give  good 
service,  it  met  the  tests  prescribed  and  for  that  reason  there 
was  no  alternative  but  to  accept  it.  J.  W.  Gibbons  (A.  T. 
&  S.  F.)  emphasized  the  fact  that  the  efficiency  of  painting 
should  be  judged  not  by  the  number  of  cars  painted  for  a 
given  expenditure,  nor  the  speed  with  which  the  work  was 
completed,  but  rather  by  the  length  of  the  intervals  between 
painting. 

BEST  QUALITY  AND  SIZE  OF  SAND  FOR  SAND 

BLASTING 

BY  J.  W.  GIBBONS 

Foreman   Locomotive  Painter,  Atchison,  Topeka  &  Santa  Fe,  Topeka.   Kan. 

Experience  having  taught  us  that  the  sandblast  is  the  most 
economical  and  thorough  method  of  removing  the  flash  scale 
corrosion  and  old  paint  from  a  metal  surface,  economy  of 
operation  has  been  the  only  thing  considered,  durability  or 
cost  of  finishing  the  surface  has  been  lost  sight  of,  with  the 
result  that  a  surface  which  was  practically  impossible  to 
preserve   with   paint,   has    frequently   been   obtained.      This 


service  conditions,  the  sharp  projections  puncture  the  paint 
film,  allowing  moisture  to  seep  under  the  paint,  carrying  with 
it  all  the  destructive  agencies  of  the  sulphurous  products 
from  coal  burning  locomotives  or  furnaces.  Corrosion  sets 
in,  deteriorates  and  frequently  destroys  the  metal  before  we 
realize  that  anything  is  wrong. 

Fig.  2  is  a  photograph  of  a  plate  sandblasted  with  sand 
run  through  a  6  by  6  mesh  sieve  and  is  practicalh-  as  poor 
a  surface  to  paint  over  as  that  shown  in  Fig.  1.  A  photo- 
graph of  a  plate  sandblasted  w-ith  sand  run  through  a  10  by 
10  mesh  sieve  is  shown  in  Fig.  3,  while  Fig.  4  shows  a  plate 
sandblasted  with  sand  run  through  a  16  by  16  mesh  sieve. 
Figs.  3  and  4  present  an  ideal  surface  or  paint  with  just 
sufficient  roughness  to  give  toodi  to  the  paint  and  hold  it 
firm  and  solid. 

These  plates  were  all  cut  from  the  same  piece  of  sheet 
stee  and  sandblasted  with  the  same  quality  of  sand.  The 
velocity  and  volume  of  projectiles  was  also  the  same  on  all 
plates,  the  only  difference  was  in  the  size  of  the  sand  pebble 
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and,  in  my  opinion,  proves  that  the  size  of  pebble  enters 
largely  in  the  results  obtained  by  sandblasting. 

The  second  part  of  my  claim,  that  the  velocit)'  and  volume 
of  the  projectiles  are  also  essential,  may  not  be  as  susceptible 
of  proof  by  photographs,  but  if  you  take  a  sheet  of  steel  and 
throw  a  hea\'T,-  volume  of  sand  upon  it  with  a  high  velocity-, 
you  will  find  that  it  will  not  only  tear  the  metal,  liut  will 
warp  the  sheet. 

When  we  consider  that  sand  run  through  a  16  by  16  mesh 
sieve  will  clean  practically  as  much  surface  in  a  day  as  sand 
run  tlirough  a  6  by  6  mesh  and  that  the  only  e.xtra  cost  is 
in  the  time  required  to  sift  the  sand  and  in  the  per  cent  of 
sand  available,  and  that  this  extra  cost  is  more  than  made 
up  in  the  time  required  to  paint  and  surface  up  the  metal, 
there  can  be  no  e.xcuse  for  using  a  coarse  grade  of  sand.  As 
to  velocity  and  volume  of  projectiles,  in  my  judgment,  the 
air  pressure  should  not  be  less  than  70  or  more  than  90  lb. 
per  sq.  in.,  and  the  size  of  nozzle  should  not  be  over  'g  in. 
or  less  than  'j  in.  in  diameter.  To  secure  durabilit>-  of  paint 
surface  and  the  proper  protection  of  metal,  the  character  of 
surface  obtained  by  sandblast  is  as  essential  as  the  quality 
of  paint  applied. 

DISCUSSION 

G.  M,  Oates  (Pres.sed  Steel  Car  Company),  presented  a 
paper  on  this  subject,  his  coitipany  formerly  used  No.  8 
crushed  quartz  from  Warsaw,  Wis,  The  materia!  was  satis- 
facton.',  but  on  account  of  the  high  freight  charges,  its  use 
was  discontinued  and  Xo,  i^A  silica  from  Youngstown,  O., 
had  been  substituted  with  good  results.  Silica  sand,  how- 
ever, will  only  remove  rust  and  scale  while  the  quartz  will 
cut  old  paint  as  well. 

SUBSTITUTE   FOR  LINSEED   OIL 

BY.  A.  H.  F.  PHILLIPS 
Master  Painter.  New  York.  Ontario  A  Western.  MiddletowQ,  N,  Y, 

There  have  been  great  demands  for  linseed  oil,  and  some 
specialists  predict  that  the  call  for  seed  to  fill  these  large 
contracts  will  become  so  urgent  that  higher  prices  will 
eventually  be  realized.  If  such  is  the  case,  it  will  mean  almost 
a  prohibitive  price  for  use  in  a  railway  paint  shop.  We  can 
at  least  safely  say  that  the  demand  is  ven,-  great  and  is 
persistent. 

There  has  been  a  general  shortage  in  flax  seed,  which  still 
continues.  The  Canadian  and  American  supply  continues 
light,  and  Argentine  conditions  are  not  changed  particularly. 
Prices  and  freight  are  high,  and  cargo  space  at  a  premium, 
American  buyers  have  been  credited  with  considerable  stocks 
in  warehouses,  but  receipts  and  available  supplies  are  some- 
what limited. 

Under  the  present  conditions  of  the  market,  the  demand 
for  linseed  oil  is  in  excess  of  the  supply,  and  there  is  no 
question  that  there  is  a  genuine  shortage  of  oil.  Perhaps,  at 
some  future  time  when  the  market  becomes  more  normal  the 
supply  may  possibly  equal  the  demand  and  prices  may  not  be 
so  high  as  to  almost  prohibit  tlie  use  of  linseed  oil  as  a  paint 
making  oil. 

PROPERTIES  OF  VEGETABLE  PAINT  OILS 
For  some  time  past  the  railway  paint  shops  have  been 
receiving  many  paint  oils  as  substitutes  for  linseed  oil.  I 
believe  there  is  none,  as  yet,  equal  to  linseed  oil  as  paint 
making  oil.  A  paint  oil  as  a  substitute  for  linseed  oil  for 
use  in  the  railway  paint  shop  can  be  made,  and  is  being 
made  and  sold  by  many  companies,  on  a  linseed  oil  base, 
and  of  the  same  gra\ity.  This  drys  with  a  good  gloss,  as  it 
contains  enough  of  volatile  oils  as  convevors  to  assist  ma- 
terially in  the  application  of  the  paint  when  evaporated  in 
drying,  leaves  a  thoroughly  elastic  and  highly  protective  oil 
film  in  combination  with  the  pigment.  This  paint  oil  can 
be  used  in  thinning  out  paints  of  any  character,  oxide,  car- 


bon, lead  or  zinc,  where  oil  is  desired  as  a  thinner,  without 
danger  of  any  chemical  action.  Such  oil  would  probably  be 
called  a  combination  oil,  I  am  not  prepared  to  assert  what 
oils  make  up  such  a  paint  oil, 

\'egetable  oils  are  used  by  many  in  making  up  their  paint 
oils,  namely,  cotton  seed  oil,  soya  bean  oil,  hempseed  oil, 
corn  oil.  peanut  oil,  cocoanut  oil,  etc.  These  vegetable  oils 
lieing  largeh'  food  oils  and  used  e.xtensively  in  paint  making 
oils  as  substitutes  for  linseed  have  found  an  increasing 
market.  Mineral  oils  are  also  used  in  the  paint  oils  to  some 
extent,  but  I  do  not  think  it  advisable  to  be  too  free  in  the 
use  of  paraffin  oils.  Owing  to  the  great  demands  for  linseed 
oil  and  the  scarcity  of  the  supply,  also  prices  soaring  up 
almost  to  a  prohibitive  figure  for  general  use  in  the  paint 
shop,  substitute  oils  have  found  a  place  in  making  paint  oils 
for  use  in  the  railway  paint  shop. 

OILS  OTHER  THAN  LINSEED  VSED  IN  P.\INT 

There  are  quite  a  number  of  these,  drj'ing,  semi-drying 
and  non-drying  and  not  a  few  have  their  special  uses  in 
paint.  The  most  important  of  the  drying  variety  is  China 
wood  oil  or  tung  oil.  Poppy  seed  oil  is  prominent  for  grind- 
ing the  finer  grades  of  zinc  white  and  artists'  colors,  and 
must  be  classed  among  the  dr\ing  paint  oils  for  the  reason 
that  when  pressed  from  ripe  seed  it  dries  ver\'  nearly  as 
rapidly  as  raw  linseed  oil.  The  reason  for  the  use  of  poppy- 
seed  in  colors  or  paints  is  due  to  the  non-darkening  of  this 
oil  and  its  free  spreading,  Bombay  nut  oil  was  at  one  time 
largely  offered  at  a  price  somewhat  lower  tlian  poppyseed 
oil.  It  was  ver\-  clear,  almost  water  white,  and  its  drying 
property  fully  equal  to  that  of  bleached  linseed  oil.  How- 
ever, this  oil  has  not  been  heard  from  in  the  market  for 
some  time. 

Sunflower  seed  oil  is  also  classed  among  the  drying  oils, 
but  it  has  not  found  its  way  into  general  commerce  and 
therefore  nothing  more  is  known  about  it  than  has  been 
ascertained  in  an  experimental  way.  Hempseed  oil  also 
belongs  to  the  class  of  vegetable  drying  oils,  but  this  seed 
being  raised  principally  in  Russia  and  a  few  other  localities 
in  Europe,  is  used  mostly  there  as  a  paint  oil;  and  if  any 
is  brought  to  this  country  is  comes  as  an  admixture  with 
linseed  oil. 

Another  vegetable  drying  oil  that  has  been  largely  im- 
ported for  some  time  into  this  country  and  Europe,  under 
the  name  of  candle  nut  oil  by  soapmakers  and  is  known  to 
science  as  Kukui  oil,  is  now  being  tested  by  progressive 
varnish  and  paint  manufacturers.  It  bids  fair  to  be  a  strong 
competitor  of  linseed  oil  when  its  characteristics  become  better 
knowTi  to  the  trade  and  it  is  prepared  in  a  more  scientific 
manner  than  it  is  now.  Other  drv'ing  vegetable  oils,  as 
nigerseed  oil,  tobacco  seed  oil,  Scotch  lirseed  oil.  etc.,  that 
are  not  readily  obtainable  in  commerce,  are  not  at  all  inter- 
esting to  the  paint  maker  and  color  grinder. 

FISH   OIL  HAS  LIMITED   USE 

-Another  oil,  which  is  of  animal  origin,  is  the  fish  oil 
known  as  Menhaden  oil.  This  is  barred  out,  however,  from 
use  in  many  paint  materials,  especially  in  interior  paints, 
because  of  its  offensive  odor,  and  is  made  use  of  only  in 
special  outside  paints  as  in  roof  paints  and  stack  paints,  and 
by  some  manufacturers  in  other  specialties. 

.Among  the  substitutes  for  linseed  oil  that  interest  paint 
manufacturers  most  should  be  classed  soya  bean  oil,  com  oil 
and  cottonseed  oil.  Soya  bean  oil  requires  fully  ten  days 
to  dry  to  a  film  and  then  the  film  will  not  be  as  firm  as  raw 
linseed  oil  which  requires  six  days  to  dry  to  a  film.  Since 
linseed  oil  is  extraordinary  high  priced  there  is  quite  a 
demand  for  bean  oil,  and  it  is  quite  a  task  for  paint  makers 
to  discover  methods  to  make  their  products  dn,-  in  the  ordinary' 
way.     The  usual  practice  was  to  use  equal  portions  of  soya 
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bean  oil  and  boiled  linseed  oil,  or  when  this  would  not  work 
out  well  in  .some  paints  the  bean  oil  portion  was  increased  and 
also  the  driers. 

Com  or  maize  oil  has  been  in  use  in  paints  for  many 
years,  but  is  made  use  of  only  when  linseed  oil  is  high  in 
price.  This  oil  has  very  little,  if  any,  drying  properties,  and 
will  harden  to  a  brittle,  rather  mealy  film  in  from  twenty  to 
thirty  days.  Cottonseed  oil  has  no  drying  properties,  but  is 
a  good  lubricant,  and  previous  to  its  rise  in  price  when  it 
came  to  be  used  as  a  cooking  and  table  oil,  it  was  used  to 
adulterate  linseed  oil.  Rosin  oils  are  not  only  used  in  print- 
ing-ink making,  but  were  largely  employed  in  making  paint 
for  rough  surfaces,  though  since  their  price  has  advanced  to 
twice,  even  three  times  their  former  cost,  they  have  been 
replaced  by  mineral  paint  oils  to  a  great  extent  in  paint. 
Rosin  oils  are  practically  non-drying,  and  while  they  harden 
in  time  will  soften  again  under  the  influence  of  sun  heat 
and  make  the  paint  film  part,  or  alligator.  Pine  oil  and  tar 
oil  are  products  from  the  distillation  of  wood  spirit  and  of 
rosin,  and  are  used  in  the  manufacture  of  marine  paints, 
especially  paints  for  ships  bottoms.  These  oils  are  semi- 
drying  and  water  resisting  to  a  degree. 

MINERAL    OIL    WILL    NOT   RESISIT    MOISTURE 

Mineral  paint  or  paint  and  putty  oil,  so  called  among  the 
trade,  is  refined  petroleum  or  neutral  oil,  so  named  because 
debloomed.  These  oils  cannot  be  used  without  being  mixed 
in  certain  percentages  with  boiled  linseed  oil,  as  they  lack 
binder  and  arc  apt  to  wash  off  the  surface  in  case  of  driving 
rains.  Even  when  used  in  large  portions  in  a  liquid  paint 
for  rough  surfaces  such  paints  have  been  knowTi  to  wash  off 
when  they  were  supposed  to  have  dried  hard  a  month  or  two 
before.  Petroleum  products  of  this  class  will  sweat,  thus 
causing  softening  of  the  film  .and  consequent  damage  to  it 
by  water. 

Cheap  paints  for  use  on  rough  lumber  or  other  rough 
surfaces  can  be  made  by  grinding  the  base  in  linseed  oil 
(usually  boiled),  thinning  with  a  mixture  of  about  35  gal- 
lons of  gloss  oil  (rosin  and  benzine  mixture),  10  gallons  of 
raw  linseed  oil  and  5  gallons  of  liquid  drier.  Or  if  it  must 
be  still  cheaper  a  thinner  can  be  made  of  30  gallons  of  gloss 
oil,  15  gallons  of  debloomed  neutral  paraffin  oil  and  5  gal- 
lons of  lead  and  manganese  drier.  In  any  case,  however, 
the  pigment  to  he  used  as  the  base  for  the  paint  should  be 
ground  in  lin.seed  oil- 
So  far  linseed  oil  has  not  found  an  equal  in  paint  making, 
although  the  suliject  has  been  one  of  deep  stud)-,  and  while 
other  fixed  oils  have  been  discovered  that  for  certain  purposes 
have  been  expected  to  take  its  place,  it  has  yet  to  be  demon- 
strated that  such  is  really  the  case  in  long  practice.  China 
wood  or  tung  oil,  while  superior  to  linseed  oil  in  certain 
directions,  especially  in  its  resisting  power  to  water,  has  not 
shown  itself  adapted  to  replace  linseed  oil  in  making  oil 
paints  as  we  know  and  desire  them. 

When  linseed  oil  is  placed  on  a  strip  of  glass  that  has  been 
painted  jet  black  and  .shows  a  bloom,  or  iridescence,  it  is 
adulterated  with  mineral  oil  or  rosin  oil.  Admi.xture  of  lin- 
seed oil  and  corn  oil  or  linseed  oil  and  cottonseed  oil  can 
be  detected  l)y  placing  some  of  the  oil  between  the  palms  of 
the  hands,  ruljbing  briskly  and  noting  the  odor  thus  emitted. 
The  presence  of  soya  bean  oil,  however,  cannot  well  be  ascer- 
tained by  simple  tests,  and  a  chemical  analysis  is  necessar)-, 
though  even  that  is  sometimes  misleading. 

THE   FIELD  FOR  SUBSTITUTE    OILS 

BY  P.  J.  HOFFMAN 
Master  Painter.  HockinK  Valley.  Columbus.  O. 

The  shortage  of  linseed  oil  makes  it  imperative  that  we 
find  an  acceptable  substitute  oil.  In  some  instances,  it  is 
absolutely  necessary  that  we  use  linseed  oil,  Ijut  on  the  other 


hand,  whenever  we  can  use  a  substitute  vdth  the  desired  re- 
sults we  are  saving  that  much  linseed  oil  to  overcome  the 
present  shortage.  Tung  oil  is  used  very  extensively  in  the 
place  of  linseed  oil  in  the  manufacture  of  certain  grades  of 
varnish,  and  a  mixture  of  tung  oil  and  linseed  oil  has  a 
greater  resistance  to  moisture  than  the  pure  raw  oil,  conse- 
quently in  cases  where  the  paint  is  subject  to  the  rains,  snows, 
sleets,  etc.,  such  as  platforms,  trucks,  or  castings,  it  is  an 
improvement  over  lin.seed  oil.  Then  again,  certain  oils  will 
stand  the  heat  better  than  linseed  oil,  and  therefore  are  better 
fitted  for  the  heated  parts  of  locomotives,  etc.  There  is  on  the 
market  a  substitute  oil  for  the  grinding  of  pigments  that 
has  given  universal  satisfaction.  I  have  for  a  number  of 
years  used  a  substitute  oil  in  all  our  freight  car  equipment 
that  has  fully  stood  the  test,  especially  in  point  of  service 
rendered. 

Different  bodies  and  surfaces  require  different  substitute 
oils  according  to  the  nature  of  the  object  painted  and  tlie  kind 
of  usage  the  paint  has  to  withstand.  How  far  we  can  go  with 
a  special  paint  for  a  special  purpose  is  in  my  opinion  the 
solution  to  the  question.  If  we  can  by  diligent  research 
conserve  the  linseed  oil  by  the  use  of  a  substitute  oil,  we  have 
overcome  some  of  the  shortage  of  the  linseed  oil.  The  diffi- 
culty in  using  substitute  oils  is  that  irresponsible  companies 
will  make  and  market  an  oil  substitute  that  has  no  virtue 
and  we  will  try  one  and  then  another  without  getting  results 
until  at  last  we  will  become  so  disgusted  that  we  will  revert 
back  to  the  old  reliable  linseed  oil. 

Unless  we  can  have  a  certain  paint  for  a  certain  purpose,  I 
am  skeptical  as  to  the  advisability  of  using  substitute  oils. 
Then  the  cjuestion  arises  is  it  practical  from  a  money  stand- 
point. We  will  have  great  quantities  of  different  kinds  of 
paints  that  are  used  only  on  certain  jobs  and  the  stock  will 
be  so  augmented  that  the  stock  room  will  have  to  be  enlarged 
and  in  all  probability  it  will  necessitate  tlie  adding  of  more 
help  to  take  care  of  the  stock.  Then  again  the  loss  of  interest 
on  the  money  that  is  tied  up  in  the  excess  stock  paint  will 
have  to  he  considered,  loss  from  evaporation  and  deterioration 
from  paint  exposed  at  long  periods  make  it  even  more  ex- 
pensive. These  with  the  many  more  added  expenses  that 
are  sure  to  be  incurred  with  larger  stocks  will,  to  my  mind, 
overcome  all  tliat  can  possibly  be  saved  by  attempting  to  use 
substitute  oil. 

DISCUSSION 

A  paper  on  this  subject  was  also  presented  by  F.  B.  Daven- 
port (Penn.  Lines).  J.  W.  Gibbons  (A.  T.  &  S.  F.)  stated 
■  that  mineral  oil  should  not  be  used  with  putty  as  it  evaporates 
and  leaves  a  powder  that  soon  flakes  off  affording  no  pro- 
tection for  the  glass.  Good  putty  effects  a  saving  of  glass 
and  labor  many  times  greater  than  the  increased  cost  of  the 
material.  Mr.  Gibbons  stated  that  linseed  oil  is  not  necessary 
in  paint  that  is  not  exposed  to  the  weather. 

OTHER  BUSINESS 

F.  B.  Davenport  (Penn.  Lines)  told  of  the  results  secured 
with  a  special  heat  resisting  paint  developed  for  use  on  car 
roofs.  C.  E.  Copp  (B.  &  M.)  presented  a  paper  on  the  record 
of  the  Master  Painters'  Association.  Papers  on  Painting  of 
Steel  Equipment  and  Roofs  of  Passenger  Cars  will  be  found 
in  the  Car  Department  of  this  is.sue. 

The  secretary-treasurer  reported  a  total  membership  of 
328  and  a  .satisfacton-  balance  in  the  treasury.  The  follow- 
ing officers  were  elected:  Chairman.  J.  W.  Gibbons  (A.  T. 
&  S.  F.);  first  vice-chairman,  E.  L.  Younger  (Mo.  Pac); 
second  vice-chairman,  J.  G.  Keil  (N.  Y.  C):  secretary- 
treasurer,  A.  P.  Dane  (B.  &  M.).  Boston  was  chosen  as 
the  place  of  the  next  meeting,  which  will  mark  the  fiftieth 
anniversary  of  the  founding  of  the  Master  Car  and  Loco- 
motive Painters'  Association. 
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WASHER  PUNCHING  DIES 

The  dies  sliovvn  in  the  drawings  liave  been  developed  for 
punching  washers  from  scrap  material,  at  the  reclamation 
plant  of  the  Canadian  Pacific  at  Angus  shops,  at  Montreal, 
Que.  The  device  is  arranged  in  a  single  unit,  consisting 
of  two  sets  of  punches  and  dies,  one  of  small  size  to  cut 


base  lilock  has  two  chutes  cored  through  it  so  that  the  wash- 
ers and  punchings  may  be  kept  separate.  The  large  or  out- 
side punch  has  a  guide  which  enters  the  hole  cut  by  the 
small  or  bolt  hole  punch,  thus  making  the  outside  of  the 
washer  concentric  with  the  bolt  hole. 

In  operation  the  plate  is  first  placed  under  the  small 
punch;  thus  it  is  advanced  until  the  guide  on  the  large 
puncli  will  enter  the  hole  just  cut  by  the  small  punch. 
After  the  first  small  hole  is  cut,  every  stroke  of  the  ma- 
chine produces  a  completed  washer.  A  stripper  is  placed 
■;s  in.  above  the  dies  which  extends  half  way  around  both 
punches  from  the  back,  so  that  as  the  punches  move  up  the 
plate  is  stripped  off  from  them. 

The  advantage  claimed  for  this  device  is  continuous  pro- 
duction. It  is  simple,  and  there  are  no  moving  parts  to 
the  stripper  to  break  or  get  out  of  working  order.  Punches 
and  dies  similar  to  those  shown,  which  are  1-in.  wash- 
ers, have  also  been  designed  for  ^-in.,  9/16-in.,  ■''s-ift-> 
J4-in.  and  %-\n.  washers. 
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The  Punches,  Punch   Holder  and   Block  for  Attaching  the  Punches 
to    the    Machine    Crosshead 

the  bolt  hole  and  the  other  large  enough  to  cut  the  washer 
out  of  the  plate. 

The  punches  are  held  in  a  steel  holder,  which  is  set  in 


AUTOGENOUS  WELDING   OF   FIREBOXES 

In  an  article  entitled  Jacobs-Shupert  Firebo.\  Repairs, 
written  by  H.  Louis  Hahn  of  the  Santa  Fe  System  and  ap- 
pearing in  the  August  issue  of  the  Railway  Mechanical  En- 
gineer, the  following  statement  was  made:  "These  patches 
meet  the  requirements  and  approval  of  the  Interstate  Com- 
merce Commission,  Division  of  Locomotive  Inspection." 

Exception  is  taken  to  this  statement  by  A.  G.  Pack,  chief 
inspector.  Bureau  of  Locomotive  Inspection,  Interstate  Com- 
merce Commission,  in  a  statement  reading  as  follows:  "This 
bureau  has  consistently  taken  the  position  that  autogenous 
welding  should  not  be  permitted  on  any  portion  of  a  locomo- 
tive boiler  wholly  in  tension  while  under  working  conditions, 
nor  in  anv  part  of  the  boiler  where  the  strain  is  not  carried 
by  other  construction,  or  where  the  safety  of  the  structure  is 
dependent  upon  the  strength  of  the  weld." 

.•\  NE^v  Heat  Insulating  M.\teriai.. — .\ccording  to  the 
\'alve  World,  a  new  heat  insulating  material,  composed  of 
a  mixture  of  a  special  clay  and  cork,  has  been  discovered 
Ijy  a  Norwegian  engineer.     The  clay  and  cork  mixture  is 
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Details   of   the    Dies,    Die    Holder   and    Die    Biock 


a  steel  bio  k  bolted  to  the  crosshead  of  the  machine.  The  burnt,  and  the  result  is  the  fonnation  of  a  very  light  sub- 
dies  are  held  in  a  .steel  holder  set  into  a  cast  iron  block  stance  that  is  said  to  be  eminently  suitable  for  all  heat 
which  is  bolted  to  the  taljlc  of  the  machine.     The  cast  iron      insulating  purposes. 


THE  American  Railway  Tool  Foremen's  Association  held 
its  ninth  convention  at  the  Hotel  Sherman,  Chicago, 
August  27-29.  Following  the  opening  prayer,  the  con- 
vention was  welcomed  by  G.  C.  Niemeyer,  representing  the 
states  attorney.  The  president  then  introduced  W.  E.  Dun- 
ham, assistant  to  the  general  superintendent  motive  power 
and  car  department,  Chicago  &  North  Western,  who  spoke 
of  the  relation  of  the  tool  foremen's  work  to  the  efficiency 
of  the  shop. 

ADDRESS    I.IF    W.    E.    DUNHAM 

Mr.  Dunham  said  in  part:  The  tool  foremen  and  the  tool 
foremen's  organization  are  the  heart  and  life  of  a  railroad 
shop.  What  the  tool  room  is  and  what  the  tool  room  fore- 
man accomplishes  affects  every  department.  If  the  tool 
room  is  not  furnishing  efficient  tools,  the  morale  and  spirit 
of  the  entire  shop  is  gone.     The  tool  foreman  ought  to  give 


PRESIDENT  S  ADDRESS 

The  'president,  C.  A.  Shaffer,  general  supervisor,  shop 
machinery  and  tools,  Illinois  Central,  reviewed  the  activities 
of  the  association  since  the  last  convention  in  1916.  He 
urged  tlie  members  to  put  forth  a  special  effort  to  enlarge 
the  organization  and  to  continue  .  the  work  which  would 
bring  about  higher  efficiency  in  railroad  tool  .service. 

STANDARD  DEVICES  FOR  LOCOMOTIVE 

BY  E.  J.  McKERNAN 
Supervisor  of  Tools,  A.  T.  &  S.   F.,  Topeka,   Kan. 

There  has  been  a  great  demand  for  practical  devices  for 
use  in  making  repairs  to  locomotives  and  cars,  and  through 
the  efforts  and  cooperation  of  the  ."Vmerican  Railway  Tool 
Foremen's  Association   many  good   devices  and   ideas  have 
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President 


C.   Bevelle    (E.   P.  &   S.   W.) 
First  Vice-President 


Fletcher    (Belt    Ry.    of    Chic.) 
Secretary -Treasurer 


attention  to  every  tool  in  the  jjlant,  and  those  from  which  the 
proper  output  is  not  being  secured  should  lie  overhauled  so 
that  the  utmost  production  can  be  obtained.  We  must  see 
that  the  equipment  the  railroads  have  in  their  shops  is  in 
efficient  condition.  In  this  matter  the  Tool  Foremen's  As- 
sociation has  a  ver)-  vital  part  to  play  in  the  reconstruction 
period  through  which  the  railroads  are  going. 


been  disclosed.  There  are  shown  below  a  few  devices  which 
have  Ijeen  found  to  be  very  practical  for  the  various  classes  of 
work  here  descriljed. 

Several  practical  devices  used  in  making  repairs  to  air 
brake  equipment  are  shown  in  Fig.  1.  By  the  use  of  these 
tools  we  have  been  able  to  reclaim  man\'  parts  that  other- 
wise would  be  considered  scrap,  and  from  a  financial  stand- 
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point  we  have  made  a  very  creditable  showing.  These  tools 
are  made  up  in  the  Topeka  shop  tool  room  and  standard  sets 
are  furnished  to  all  points  on  the  line. 

Boiler  check  reseating  tools  and  reamers  which  have 
proven  very  satisfactory  for  the  repairing  of  boiler  checks 
in  the  back  shop  and  especially  in  the  roundhouse  in  making 
running  repairs  are  shown  in  Figs.  3  to  S.  .  These  devices 
are  inexpensive  and  very  simple  to  make  and  handy  to 
operate,  and  they  are  instrumental  in  eliminating  many 
engine  failures  and  leaky  boiler  checks.  In  order  to  elim- 
inate the  possibility  of  our  mechanics  using  improper  tools 
on  the  leaky  boiler  checks,  we  found  it  advantageous  to  sten- 
cil each  reseating  tool  with  the  pattern  number  of  the  casting 
for  which  it  is  intended. 
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Fig.   1 — Toors  for  Repairing  Air   Bral<e  Parts 


A  lubricator  throttle  valve  reseating  tool  is  shown  in  Fig. 
9.  This  tool  has  proven  to  be  verj-  handy  and  efficient,  and 
all  roundhouses  are  furnished  with  tools  of  this  kind. 

A  reseating  tool  for  superheater  damper  cylinders  is 
shown  in  Fig.  10.  We  find  that  by  the  use  of  this  tool 
we  can  eliminate  the  possibility  of  leaks  to  the  cylinder,  and 
it  is  indispensable. 

STANDARDIZATION    OF    TOOLS. 

In  this  day  and  age  the  individual  idea  should  be  subor- 
dinated to  such  an  extent  that  we  should  adopt  practices 
that  would  give  us  better  efficicnc}-,  reduce  the  cost  of  out- 
put, and  on  the  other  hand  simplify  the  tool  situation  when- 
ever possible.  It  has  been  plainly  shown  that  the  adoption 
of   standard   practices    Ijy    the    American  Railway  Master 
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Reseating  Tool  for  Ohio   Boiler  Checks 


Mechanics'  Association  was  a  good  move.     When  a  standard 
practice  was  adopted  by  that  body  it  was  carried. 

In  the  past  eight  years  the  members  of  the  American 
Railway  Tool  Foremen's  Association  have  attended  meetings 
and  returned  to  their  respective  homes  and  made  reports  to 
their  local  officials  on  tliese  sulijects,  but  unfortunately  they 
did  not  get  the  co-operation  that  the\-  should  have  received. 
As  each  of  the  tool  foremen  who  attend  these  conventions 
receive  instructions  from  their  superiors  to  attend,  they 
should  be  invested  witli  such  confidence  that  when  they 
make  a  report  to  their  superiors  that  a  certain  tool  has  met 
with    approval    of    the    association    and    been    adopted    as 


Reseating  tools  for  blow-off  cocks  are  shown  in  Figs. 
5  and  6.  By  the  use  of  these  tools  the  possibility  of  leaks 
can  be  eliminated  and  the  tool  is  so  constructed  that  any 
one  can  operate  it  without  difficulty.  This  tool  is  also 
stenciled  for  the  particular  boiler  blow-off  cock  on  which  it 
is  to  be  used. 

Fig.  2  shows  reseating  tools  for  the  outside  and  inside 
throttle  valves  for  non-lifting  injector,  and  Fig.  8  shows 
reseating  tools  for  Chicago  lifting  injector  throttle  ram  seats. 
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Standard,  the  higher  officers  should  put  forth  an  effort  to 
put  this  into  practice.  If  we  could  standardize  the  tool 
equi|)ment  on  all  American  railroads  and  use  the  same 
methods  and  practices  there  is  no  cjuestion  that  it  would 
eliminate  a  great  deal  of  the  making  of  unnecessary  tools. 
While  I  appreciate  the  fact  that  the  tool  room  foremen  and 
the  superintendents  of  motor  power  have  a  certain  amount 
of  .self-pride  in  the  making  of  all  tools  for  their  respective 
railroads,  nevertheless,  the  progressive  man  of  today  must 
be  able  to  give  and  take  whenever  nece.'sar}'  in  order  that 
he  may  develop  a  method  that  will  insure  better  production. 
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In  the  automobile  industry,  where  all  parts  must  be  inter- 
changeable, tlie  first  practice  is  to  get  the  tools  made  to  the 
standard  before  starting  production  and  these  tools  are  main- 
tained to  an  extremely  high  standard  of  accuracy.  If  this 
is  found  to  be  good  practice  from  a  manufacturing  stand- 
point, why  is  it  not  a  good  practice  in  the  railroad  shop? 
There  is  only  one  solution,  and  that  is  co-operation,  and 
the  insistence  on  the  adoption  of  practical  methods  and 
standards. 

On  the  Atchison,  Topeka  &  Santa  Fe,  in  order  that  we 
may  get  the  proper  results,  it  has  been  found  very  essential 
that  the  tools  be  standardized  and,  whenever  possible,  draw- 
ings are  made  of  the  tools  and  then  submitted  to  the  tool- 
room foreman. 
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Fig.  5. — Boiler  Check  Reseating  Tool 

It  is  further  found  advisable  that  only  tools  which  cannot 
be  secured  from  the  manufacturer  for  a  reasonable  price 
should  be  made  in  our  tool  room.  It  is  not  good  practice  for 
a  railroad  shop  tool  room  to  manufacture  tools  that  can  be 
secured  from  the  manufacturers  for  the  same  price  or  less 
than  it  would  cost  to  make  them  locally.  In  some  shops 
such  tools  are  made,  but  I  consider  it  false  economy  due  to 
the  fact  that  there  is  a  certain  amount  of  loss  incurred  by 
the  tool  room,  and  when  standard  tools  are  secured  from 
the  factory  all  the  possibility  of  loss  is  overcome,   due  to 
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Fig.  6. — Reseating  Tool  for  Blowoff  Coci< 

the  fact  that  all  tools  are  furnished  in  first-class  condition 
and  free  from  flaws  and  defects. 

There  is  a  vast  difference  of  opinion  between  railroads  m 
regard  to  a  standard  locomotive  frame  reamer.  The  greatest 
difference  seems  to  be  in  the  length  overall  and  in  the 
taper.  If  a  standard  length  and  tapir  of  locomotive  frame 
reamers  could  be  universally  agreed  on,  it  would  be  possible 
to  eliminate  the  excess  cost  due  tj  ordering  the  reamers  as 
a  special  type  from  the  manufacturer,  as  well  as  eliminating 
the  carrying  of  many  different  lengths  of  reamers  locally  in 
the  tool  rooms. 

For  illustration,  on  the  Sante  Fe  Lines  a  standard  reamer 
has   been      lopted  ™>th  a   left-hand   spiral   flute  and   of  a 


standard  length  that  will  take  care  of  the  maximum  and  min- 
imum requirements.  Heretofore,  there  were  a  great  number 
of  different  lengths  which  have  been  eliminated  by  standard- 
ization. By  the  adoption  of  the  left  hand  spiral  fluted  reamer, 
the  breakage  has  been  reduced  to  about  20  per  cent.  While 
using  the  straight  fluted  reamer  trouble  was  encountered  due 
to  the  chipping  out  of  portions  of  the  flute  and  also  chat- 
tering, while  now  this  has  all  been  eliminated,  for  the  left 
hand  spiral  retards  the  reamer  to  such  an  extent  that  it 
does  not  gouge  or  seize,  especially  wliile  reaming  steel  frames 
on  locomotives.  All  our  reamers  are  tapered  1/16  in.  in  12 
in.,  and  I  feel  confident  that  with  the  proper  co-operation 
of  the  mechanical  heads  on  the  various  railroads  throughout 
the  United  States,  this  point  could  be  agreed  upon. 

DISCUSSION 

Several  questions  were  raised  regarding  standard  forms 
of  reamers.     There  was  some  difference  of  opinion  regard- 


Fig.  7. — Reseating  Tool  for  Blowoff  Cock 

ing  the  relative  advantages  of  flute  in  die  form  of  spirals 
having  short  and  long  pitches.  The  majority  favored  long 
spirals  on  reamers  used  with  air  drills,  but  the  statement 
was  made  that  the  shorter  spirals  cut  more  rapidly,  but  re- 
quired heavier  thrust  to  feed  them. 

HEAT  TREA  TMENT  OF  STEEL  BY  ELECTRIC 
FtJRNACES 

BY  HENRY  OTTO 
Tool  Foreman,  A.  T.  &  S.  P..  Topeka,  Kan. 

There  are  in  use  at  the  Topeka  tool  room  two  high  tem- 
perature electric  furnaces  and  an  oil  tempering  bath.  The 
furnace  used  for  extremely  high  temperatures  has  a  carbon 
resister  and  carbon  top  plate.  The  service  life  of  these 
plates  is  about  125  hr.,  while  the  graphite  bottom  plate 
and  electrode  have  a  life  of  about  .SOO  working  hours.  This 
furnace  is  expensive  to  maintain  as  the  high  heat  used 
cracks  the  walls  inside  of  the  carbon  plate.  This  must  be 
repaired,  and  it  takes  some  time  for  the  cement  to  dry  so 
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that  the  plates  can  be  put  back  in  place.  This  furnace  has 
a  range  from  1000  to  2500  deg.  F.,  but  is  seldom  used 
above  2300  deg.  F.  In  this  furnace  tools  made  of  high 
speed  steel  are  brought  to  the  final  heat. 

A  furnace  of  the  hairpin  heat  unit  type  designed  for  lower 
temperatures  is  used  for  carbon  steel  tools.  The  ma.ximum 
temperature  secured  in  this  furnace  is  1800  deg.  F.  The 
heat  units  are  easy  to  renew  and  the  cost  of  maintenance  is 
very  low.  It  has  been  in  constant  use  since  March,  1917, 
and  has  had  one  renewal  of  the  hairpin  units  since  that 
time  and  one  inner  lining.  It  is  the  most  used  furnace  in 
the  tempering  room.     All  carbon  steel  tools  are  heated  for 
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Fig.  8. — Reseating  Tool  for  Throttle   Ram  Seat  for  Chicago  Lifting 
Injector 

hardening  in  this  furnace  and  high  speed  tools  are  also 
preheated  before  going  in  the  high  temperature  furnace. 

The  electric  oil  bath  is  a  very  necessary  equipment  in  any 
up-to-date  tempering  room,  as  it  draws  the  temper  on  carbon 
steel  accurately.  The  oil  is  heated  to  the  required  tempera- 
ture, the  tool  is  left  in  the  bath  until  it  is  heated  through 
and  then  cooled  in  the  atmosphere,  after  which  it  is  ground. 

When  the  blacksmith  depended  upon  the  color  to  judge 
the  temperature  at  which  to  quench  and  draw  tools,  the  work 
was  often  not  done  right.  With  electric  furnaces  and  tem- 
pering bath  and  the  pyrometer,  the  proper  degree  of  heat 
can  be  secured  and  tools  can  all  be  uniformly  tempered. 

OTHER   PAPERS 

At  the  Thursday  morning  session  W.  H.  Eisenraan,  of 
the  American  Steel  Treaters'  Society,  spoke  on  the  heat 
treatment  of  steel.     He  described  the  strange  method   fol- 


lowd  by  the  alchemists  in  tempering  steel,  and  traced  later 
developments  down  to  the  introduction  of  alloy  steel.  He 
empliasized  particularly  the  necessity  for  lietter  heat  treat- 
ing equipment  and  the  use  of  scientific  methods  in  railroad 
shops.  During  the  discussion  which  followed,  much  stress 
was  laid  on  the  importance  of  proper  methods  of  forging 
and  treating  steel  both  for  tools  and  for  parts  of  locomotives 
or  cars  to  be  machined.     E.  J.  McKernan  (A.  T.  &  S.  F.) 
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Fig.  9.— Reseating  Tool  for  Lubricator  Throttle  Valve 

Stated  that  the  use  of  pyrometers  and  scleroscopes  had  elim- 
inated much  of  the  trouble  formerly  experienced  in  hardening 
tools.  F.  Peterson  (C.  &  S.)  submitted  a  discussion  of 
motors  for  tapping  staybolt  holes. 

A  discu.ssion  of  the  making  of  carbon  steel  forgings  for 
tools  was  submitted  by  J.  P  .Fuhrmann  (Great  Northern). 
Descriptions  of  gages,  tools  and  devices  were  also  received 
liom  (.  B.  Hasty  (A.  T.  &  S.  F.),  A.  Connell  (K.  C.  S.), 
J.  B.  McFarland  (N.  Y.  C.  &  St.  L.)  and  J.  Berling  (S.  P.). 

GENERAL    BUSINESS 

The  association  discussed  the  advisability  of  amalgama- 
tion with  the  American  Railroad  Association,  and  a  com- 
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Fig.   10. — Reamer  for   Reseating  Joints   In   Superheater   Damper 
Cylinders 

mittee  was  appointed  to  consider  and  report  on  that  ques- 
tion. The  secretary  reported  a  substantial  increase  in  the 
membership.  The  following  officers  were  elected :  Presi- 
dent, T.  C.  Beville  (E.  P.  &  S.  W.);  first  vice-president, 
I.  B.  Hasty  (A,  T.  &  S.  F.);  second  vice-president,  G.  W. 
Smith  (C.  &  O.);  third  vice-president,  C.  Helm  (C.  M.  & 
St.  P.);  secretary-treasurer,  R.  D.  Fletcher  (Crucible  Steel 
Company) ;  chairman  of  executive  committee,  B.  Hendrid;- 
son  (C.  ■&:  N,  W.). 
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THE   PLASTIC-ARC  WELDING  OUTFIT 

A  new  Plastic-Arc  welding  unit  has  just  been  brought  out 
by  the  Wilson  Welder  &  Metals  Company,  New  York.  This 
set  is  composed  of  a  dynamotor  and  current  control  panel. 
The  generator  is  flat-compound  wound,  and  maintains  the 
normal  voltage  of  35  on  either  no  load  or  full  load. 

The  control  panel  contains  many  new  features.  It  has 
been  designed  to  provide  a  constant-current  controlling  panel, 
small  in  size,  of  light  weight,  simple  in  operation  and  high  in 
efficiency.  The  panel  is  of  slate  20  in.  by  27  in.  and  on  it 
are  mounted  a  small  carbon  pile,  a  compression  spring  and  a 
solenoid  working  in  opposition  to  the  spring.     The  solenoid 


The   Plastic-Arc   Unit 

is  in  series  with  the  arc  so  that  any  variation  in  current  will 
cause  the  solenoid  to  vary  the  pressure  on  the  carbon  pile 
thereby  keeping  the  current  constant  at  the  value  it  is  adjusted 
for.  This  gives  a  constant  heat  in  the  weld,  and  practically 
any  metal  can  be  welded  without  preheating  or  annealing. 
Three  switches  on  the  panel  provide  an  easy  means  of 
current  adjustment  between  25  and  175  amperes.  The  ar- 
rangement of  the  welding  circuit  is  such  that  25  amperes 
always  flows  through  the  solenoid  when  the  main  switch  is 
closed  whether  the  welding  current  is  at  the  minimum  of  35 
amperes  or  the  ma.ximum  of  175  amperes.  The  balance  of  the 
welding  current  is  taken  care  of  in  by-pass  resistances  shunted 
around  the  solenoid. 


This  outfit  can  be  furnished  as  a  dynamotor  unit,  with 
standard  motor  characteristics,  as  follows:  110  volts  220 
volts,  DC  or  220  440  volts,  60  cycle,  two  or  three-phase,  AC, 
also  as  a  gasoline-driven  unit,  or  it  can  be  furnished  without 
a  motor,  to  be  belt-driven.  The  normal  generator  speed  is 
1,800  r.  p.  m.  The  net  weight  of  this  new  outfit  in  standard 
characteristics  is  800  lb.  with  DC  motor,  807  lb.  with  AC 
motor,  1,200  lb.  with  a  gasoline  engine,  and  550  lb.  as  a 
belted  outfit  without  motor.  These  new  d)'namotor  sets  can  be 
mounted  on  a  truck  if  desired,  thus  making  a  portable 
outfit. 


THE  FOSDICK  HEAVY  DUTY  UPRIGHT 
DRILL 

The  Fosdick  Machine  Tool  Company,  Cincinnati,  Ohio, 
have  added  to  their  line  a  new  design  of  upright  drilling 
and  tapping  machine.     In  general  appearance  the  machine  is 


Variable    Speed    Motor    Driven    Machine    with    Compound    Table 

Similar  to  tlie  average  modern  upright  drill,  but  the  charac- 
teristics are  entirely  different.  The  gearing  arrangements, 
frictions,   feeds,  quick  return,  etc.,  are  similar  in  detail  to 
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the  corresponding  parts  wliich  are  being  used  un  Fosdick 
heavy  duty  radial  drills. 

The  illustrations  show  the  regular  constant  speed  belt 
driven  machine  with  round  table,  and  the  variable  speed 
motor  driven  machine  with  comjjound  table  with  micrometer 
dial  adjustments  and  the  vertical  milling  support.  These 
have  a  capacity  of  25  in.  diameter  of  work  and  the  weight 
is  about  2,j50  lb.,  and  they  are  driven  by  a  7J/.-hp.  constant 
speed  motor. 

The  Ijase  of  this  machine  is  surrounded  by  a  channel 
draining  to  a  large  reservoir  for  drilling  compound,  and  is  so 
designed  that  bolts  may  be  entered  from  either  end  of  the 
T-slots. 

The  table  arm  has  an  unusually  long  bearing  on  the  col- 
umn and  is  internallv  ribbed  similar  to  a  bridge  or  roof  truss 


Constant    Speed     Belt    Driven     Machine    with     Round    Table 

which  greatly  increases  the  rigidity.  The  table  is  raised 
and  lowered  from  either  side  of  the  machine,  may  be  swung 
around  the  column  to  clear  the  Ijase  for  large  work  and  can- 
not accidentally  drop  when  undamped.  The  unique  ar- 
rangement of  the  table  T-slots  allows  them  to  terminate  very 
close  to  the  center,  allows  heavy  ribs  to  run  directly  toward 
the  hub,  permits  work  of  any  shape  to  be  securely  clamped 
and  prevents  bolts  from  flying  out  should  they  become 
loosened  while  drilling. 

The  spindle  head  is  raised  and  lowered  by  a  handwheel, 
and  not  being  burdened  with  the  heavy  feed  ari-angement,  is 
perfectly  counterbalanced.  The  spindle  is  provided  with  a 
depth  gage  and  automatic  trip  which  may  be  set  to  gradu- 
ations in  any  position  in  the  entire  length,  of  travel.  A 
safety  trip  at  the  limit  of  traverse  prevents  accidents. 
The  spindle  quick  return   acts   instantly,   requires  but  one 


hand  to  operate  for  sensitive  drilling,  for  tapping,  for  rapid 
low-ering  or  return  of  the  spindle,  with  or  without  disengag- 
ing the  power  feed  or  the  hand  wheel  feed. 

Five  feeds  are  obtainable  ranging  from  .004  in.  to  .028  in. 
per  revolution  of  spindle.  The  power  feeds  are  all  obtained  by 
a  single  lever,  within  easy  reach  of  the  operator  while  seated, 
although  it  has  been  placed  high  enough  not  to  interfere  with 
the  operating  levers  on  the  head.  The  hand  feed  may  be  fed 
ahead  of  the  power  feed  without  disengaging  the  latter.  This 
is  particularly   advantageous   in   startuig   large   drills. 

The  friction  reverse  tapping  mechanism  is  embodied  in  the 
construction  of  all  machines,  and  being  placed  between  the 
initial  drive  and  the  back  gears,  the  pow-er  transmitted  to 
the  spindle  is  si.x  times  as  great  as  in  the  spindle  friction 
type.  The  bronze  bearings  are  driven  in  bored  holes,  no 
babbitt  metal  being  used  in  the  machine.  Ball  bearings 
take  the  principal  thrusts,  including  the  spindle,  both  crown 
gears,  the  vertical  driving  shaft  and  friction  lievel  [)inion, 
the  feed  womi  and  feed  bevel  gear.  A  metal  chart  showing 
speeds  and  feeds  for  high  speed  work  is  attached  to  each 
machine. 

The  machine  is  driven  by  a  constant  speed  belt  through 
the  gear  box,  which  furnishes  correct  cutting  speeds  for 
drills  ranging  from  3/16  in.  carbon  to  Zy^  in.  high  speed, 
with  slower  speeds  for  heavy  tapping  and  for  boring  up  to 
5  in.  diameter.  Twelve  spindle  speeds  are  obtainaljle  rang- 
ing from  49  to  550  r.p.m.  Constant  or  variable  .speed  motors 
may  be  supplied  even  after  a  belt  driven  machine  is  installed, 
as  all  styles  of  drive  are  interchangeable  without  requiring  a 
special  base.  Pump  and  piping  for  drilling  compound  in- 
clude a  flexible  tube  to  the  point  of  the  drill. 


THE  MULTI-CUT  SERVICE  LATHE 

The  R.  K.  LeBlond  Machine  Tool  Company,  Cincinnati, 
(Jhio,  have  developed  a  semi-automatic  lathe  which  has 
many  distinctive  features.  As  its  name  signifies,  a  number 
of  tools  are  in  operation  at  the  same  time.  The  machine  is 
easily  and  cjuickly  set  ujj.  There  are  no  cams  either  fixed 
or  adjustable  to  consider.  One  or  more  facing  and  turning 
operations  can  be  performed  simultaneously,  one  operator 
running  several  machines. 

The  work  may  be  centered,  held  on  arbors,  expansion  or 


IVlultiple  Tool    Blocks 

clo.ser  chucks,  either  pneumatic  or  hand-operated.  The 
Multi-Cut  is  specially  adapted  to  work  that  has  been  pre- 
viously bored,  reamed  and  rough  turned  on  the  turret  or 
automatic  lathe  and  remains  to  be  finished,  turned  and  faced. 


PLAIN  .\ND  UNIVERSAL  FACING  ATTACHMENT 

The   plain   facing   attachment   faces  diameters  up   to 


the 


full  swing  of  the  lathe  at  right  angles  to  the  turning  center. 
The  feed  of  the  facing  slide  is  obtained  entirely  by  the 
relative  movements  of  flat  and  dovetail  slides  accurately 
gibbed  and  adjustable  to  compensate  for  wear.     The  facing 
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rest  is  fed  towards  the  center  of  the  lathe  on  a  broad  square 
lock  slide  to  which  it  is  accurately  gibbed.  The  cross  facing 
slide  is  movable  along  the  bed  and  may  he  rigidly  clamped 
to  the  shears  in  any  desired  position. 

The  facing  bar  slide  carries  the  swivel  guide  bar  which 
is  fed  along  the  bed  at  varying  rates  of  speed. 

A  sliding  shoe  on  the  facing  attachment  slide  engages  the 
swivel  guide  bar  which  ma\'  be  sent  at  any  angle  within  the 


Multi-Cut  Lathe  No.  9 

range,  imparting  a  vertical  motion  to  the  shoe  which  is 
transmitted  through  a  rack  and  pinion  to  the  cross  slide. 
By  changing  the  angularity  of  the  swivel  guide  bar  the  feed 
of  the  cross  slide  may  be  varied  to  complete  its  work  at  the 
same  time  as  the  turning  slide  or  ma}'  l^e  accelerated  to  finish 
ahead  of  the  turning  slide  to  permit  of  overlapping  on  form- 


Rear   view  of  Lathe  Showing    Right  Angle   Drive 

ing  and  turning  tools  or  it  may  be  retarded  to  fmisli  after  the 
turning  slide. 

The  feed  to  both  turning  and  facing  slide  are  tripped  by 
the  same  clutch  and  will  duplicate  within  close  limits  of 
accuracy. 

The  standard  tool  block  furnished  is  arranged  for  multiple 
tools  which  can  be  held  parallel  or  at  any  angle  by  reason  of 


tlie  spacing  of  the  binder  screws.  The  tool  block  is  adjust- 
able to  the  center  of  the  lathe  and  firmly  clamped  in  position 
l)y  two  heavy  bolts. 

The  universal  facing  attachment,  as  its  name  indicates,  is 
ada])ted  to  angular  facing  operations  on  bevel  gears,  etc. 
When  used  in  connection  witli  a  taper  turning  attachment 
the  back  and  face  angles  can  be  turned  simultaneously. 

The  swivel  block  is  accurately  graduated  to  facilitate 
angular  .settings  and  clamped  firmly  in  the  selected  position 
\iv  two  heavy  T  slot  bolts.  The  feed  is  through  a  pair  of 
miter  gears  to  the  feed  rack.  Aside  from  this  swivel  feature 
the  universal  attachment  and  tool  blocks  are  identical  with 
the  plain  attachment. 

Variations  in  feed  for  turning  and  facing  slides  are  ob- 
tained by  loose  change  gears  applied  to  the  feed  bracket  and 
worm  box.  The  feeds  read  in  "thousandths  per  revolution  of 
spindle,"  and  a  simple,  direct  reading  shows  the  change  gear 
combinations  and  the  resulting  feeds. 

Tlie  feeds  of  the  front  slide  are  fixed  by  the  change 
gears  used  while  the  feeds  of  the  facing  slide  may  be  further 
varied  with  relation  to  the  feed  of  the  turning  slide  by  the 
angularity  given  the  swivel  guide  bar. 

The  feed  worm  and  wheel  are  on  fixed  centers  and  en- 
lased  in  an  oil  tight  gear  box  rigidly  bolted  to  the  bed.  The 
feeds   are  tripped   to   a  line  by   a   sensitive   acting  positive 


style    B    Headstock  with    Draw-in    Attachment 

jaw  clutch  heat  treated  and  hardened  engaging  a  similar 
clutch  mounted  on  the  worm  wheel. 

The  feed  drive  is  then  through  changeable  gears  and  a 
pinion  and  bull  wheel  to  the  rack  on  the  carriage.  The  drive 
to  the  facing  slide  is  through  similar  change  gears  through 
tlie  bed  to  the  feed  rack  on  the  facing  attachment  slide  on 
which  the  swivel  guide  bar  is  mounted. 

The  feed  rack  for  both  carriage  and  facing  attachment  is 
placed  in  the  center  of  the  slides  imparting  a  feed  without 
the  usual  binding  action  occasioned  by  applying  the  power 
off  the  center  of  the  guiding  shears. 

The  handwheel  at  the  front  of  the  worm  box  provides 
means  of  quickly  returning  the  turning  and  facing  slides  to 
the  starting  position  after  the  completion  of  each  cut. 

The  w-orm  wheel  and  clutch  are  running  continuously 
in  "oil  and  the  thrust  of  the  worm  is  taken  against  ball 
thrust  bearings. 

The  taper  turning  attachment  consists  of  a  rigid  bracket 
bolted  to  the  front  of  the  bed,  which  carries  an  adjustable 
taper  guide  bar  and  a  sliding  shoe  engaging  the  guide  bar. 
The  sliding  shoe  is  attached  to  a  cross  slide  imparting  to  it 
an  "in"  or  "out"  movement  with  relation  to  the  angular 
setting  of  the  guide  bar.  The  guide  bar  may  be  set  from 
straight  to  4J^   in.  taper  per  ft.,  either  side  of  center  and 
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clamped  in  the  selected  position  by  two  heavy  T  slot  bolts. 
The  taper  guide  bar  ;ind  sliding  shoe  may  be  replaced  by  a 
form  plate  and  roller  for  the  automatic  duplication  of  ir- 
regular shapes. 

The  style  B  headstock  is  6-speed  selective  geared,  right 
angle  driven.  Three  instantaneous  changes  arc  obtained  with 
one  lever,  a  shifter  knob  compounding  these  changes  through 
a  back  gear  for  6  speeds.  The  headstock  is  oil  tight,  the 
gears  and  friction  clutches  running  in  a  continual  bath  of 
oil.  The  spindle  bearings  and  driving  clutch  are  also  con- 
tinuously flooded  with  oil  from  this  same  supply.  The  main 
friction  clutch  is  mounted  in  the  driving  pulley,  where  it  is 
operating  at  a  constant  high  rate  of  speed  and  subject  to 
little  strain.  It  is  of  the  multiple  disc  type  running  in  oil, 
with  a  brake  operating  from  the  clutch  handle.  The  driv- 
ing pulley  shaft  is  at  9  deg.  to  the  spindle  to  permit  of  a 
more  compact  grouping  of  the  machines.  The  spindle  is  fitted 
with  taper  bronze  boxes,  babbitt  lined  with  means  of  ad- 
justment for  wear.  The  thrust  is  taken  against  ball  thrust 
bearings. 

A  plain  block  rest,  mounted  on  the  cross  slide,  equipped 
with  a  single  screw  tool  post  and  an  adjustable  positive 
cross  stop,  or  a  compound  rest  is  supplied  as  conditions  may 
require.  The  swivel  is  large  in  diameter  and  graduated  in 
degrees  for  angular  turning  or  taper  boring.  Adjustable 
taper  gibs  are  pronded  to  compensate  for  wear  on  the 
slides. 

A  quick  lever  acting  tailstock  is  provided  to  permit  of 
the  quick  removal  and  replacing  of  work  with  a  single  move- 
ment of  the  operating  handle. 

The  center  of  the  tailstock  is  brought  into  contact  with  the 


massive  and  cast  integral  with  the  carriage.  The  head  and 
tailstock  are  located  and  carried  by  the  rear  shear  permitting 
the  carriage  to  travel  past  them  and  keep  the  slides  con- 
tinuously covered. 

The  iluIti-Cut  lathe  is  built  in  two  sizes.  No.  6.  6-in. 
-wing,  10-in.  capacity  between  centers,  and  No.  9,  9-in.  sw-ing, 
16-in.  capacity  between  centers.  .Several  types  of  headstocks 
are  supplied  for  each  machine. 

Some  of  the  headstocks  may  be  motor  driven.  The  motor 
is  attached  to  a  motor  plate  hinged  from  the  cabinet  base  of 
the  machine  and  provided  with  an  adju.stable  jack  for  main- 
taining the  desired  belt  tension. 

A  con.stant  speed  motor  ."V.C.  or  DC.  running  preferably 
1 ,200  r.p.m.  is  recommended. 


NEWTON  CENTERING  MACHINE 

The  centering  machine  shown  in  the  illustration  is  a  re- 
cent development  of  the  Newton  Machine  Tool  Works, 
Philadelphia,  Pa.  It  is  designed  for  centering  rough  and 
irregular  castings.  The  spindle  is  of  forged  steel  .i  in.  in 
diameter,  running  in  bronze  bushed  bearings  and  having 
an  8-in.  horizontal  hand  feed.  The  maximum  distance  from 
the  center  of  the  spindle  to  the  top  of  the  base  is  17^2  in. 
and  the  minimum  distance  13;4  in.,  giving  a  vertical  ad- 
justment of  4  in.  The  spindle  also  has  a  cross  adjustment 
of  4  in.,  equally  divided  each  side  of  the  center  line  of 
the  work.  'Pwo  universal  centering  vises  of  the  interlocking 
type  and  adjustable  on  the  bed  are  supplied  with  the  ma- 
chine.    The  jaws  are  adju.stable  by  means  of  a  screw  giving 


The   Newton  Centering   Machine  with   Round   Stock   in  the  Vises 


work  at  any  desired  pressure,  by  a  conveniently  placed  lever, 
further  movement  of  the  same  lever  rigidly  locking  the  tail- 
stock  barrel  and  clamping  the  spindle. 

The  bed  is  of  a  special  anvil  section,  with  broad  slides 
for  the  carriage  and  bearings  for  the  head  and  tailstock,  and 
is  strongly  ribbed  internally  and  mounted  on  a  cabinet  base, 
in  which  the  pan  and  chamber  for  cutting  compound  is  cast. 
The  pan  becomes  an  integral  part  of  the  bed,  and  greatly 
stiffens  the  entire  machine.  A  strainer  separates  the  chips 
from  the  cutting  compound,  which  flows  back  to  the  base 
of  the  machine.  A  geared  rotary  pump  and  piping  for  cir- 
culating the  compound  is  supplied  as  regular  equipment. 

A  cover  plate  is  provided  for  cleaning  out  the  base. 

The  carriage  is  a  broad  slide  extending  practically  the  full 
length  of  the  bed  and  scraped  to  a  bearing  its  entire  length. 
The  cross  slide  for  mounting  the  compound  or  plain  rest  is 


a  capacity  for  stock  from  2  in.  to  12  in.  in  diameter  and  of 
any  desired  length.  The  alinement-  of  all  of  the  movable 
parts  is  maintained  by  adjustable  tapered  shoes.  The  drive 
is  by  direct  connected  motor  through  bronze  driving  gear. 
The  base  of  this  machine  is  22  in.  wide  and  16  ft.  long. 


Machine  Tools  in  France. — Before  the  war  the  ma- 
jority of  machines  imported  into  France  came  from  Germany. 
In  1913,  France  imported  28,000  machine  tools  at  a  value  of 
52,000,000  francs,  50  per  cent  of  which  came  from  Germany. 
During  the  same  year  11,000  machine  tools,  valued  at 
16,000,000  francs,  were  exported  from  France.  Machine 
tools  to  the  value  of  65,000,000  francs  were  produced  in 
France  in  1913.  It  is  planned  that  the  French  aeroplane 
factories  will  be  converted  into  plants  for  the  manufacture 
of  machine  tools. — Le  Glnie  Civil. 
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these  li.lOO  copies  10,341  were  mailed  to  regular  paid  subscribers,  20  were 
provided  for  counter  and  nev/s  company  sales,  213  were  mailed  to  adver- 
ti:jers,  29  were  mailed  to  employees  and  correspondents,  and  497  were 
piovidcd  for  new  subscriptions,  samples,  copies  lost  in  the  mail  and  office 
Uoe;  that  the  total  copies  punted  this  year  to  date  were  95,710,  an  average 
of  9,571  copies  a  month. 

THE  RAILWAY  MECHANICAL  ENGINEER  is  a  member  of  the  Asso- 
ciated Lusiiiess  Papers  (A.  B.  P.)  and  the  Audit  Bureau  of  Circulations 
(A.  B.  C). 


The  Seaboard  Air  Line  has  decided  to  use  oil  fuel  in 
the  locomotives  on  its  lines  south  of  Hamlet,  N.  C,  and 
has  contracted  for  a  supply  of  oil  from  Mexico. 

A  plan  for  preventing  strikes,  similar  to  that  embodied  in 
the  Canadian  law,  is  provided  in  a  bill,  H.  R.  9062,  intro- 
duced in  Congress  by  Representative  Wood  of  Indiana.  It 
provides  for  the  appointment  by  the  President  of  commis- 
sions to  investigate  labor  controversies  and  would  prohibit 
a  strike  or  lockout  pending  the  conclusion  of  any  investiga- 
tion by  a  commission. 

The  Central  Railway  Club's  annual  outing  at  Grand 
Island,  N.  Y.,  on  August  28,  was  voted  one  of  the  most 
enjoyable  in  the  historj-  of  the  organization  b\-  the  160 
members  who  attended.  A  brief  business  session  was  held, 
during  which  announcement  was  made  that  the  campaign 
for  a  membership  of  1,000  has  been  progressing  so  well  that 
only  about  100  more  are  required  to  bring  the  membership 
list  up  to  the  desired  number. 

Dr,  John  D.  Robertson,  health  commissioner  of  the  city 
of  Chicago  and  head  of  the  Smoke  Prevention  Bureau,  re- 
cently declared,  in  connection  with  a  smoke  prevention  drive 
he  is  now  conducting,  that  smoke  from  locomotives  in  the  city 
of  Chicago  must  be  eliminated.  A  recent  newspaper  state- 
ment quotes  him  as  saying;  "I  don't  care  how  the  railroads 
end  the  smoke  nuisance.  They  can  use  smokeless  coal, 
change  their  boilers  or  do  anything  they  desire,  but  the 
smoking  engines  must  stop.  No  e.xcuses  will  go."  Railway 
e.xecutives,  master  mechanics,  and  locomotive  iiremen  and 
engineers  were  called  into  conference  in  Doctor  Robertson's 
office  and  plans  were  formulated  for  reducing  the  smoke 
nuisance  insofar  as  the  railroads  entering  Chicago  are 
concerned. 

A  delegation  representing  the  railroad  shopmen  recently 
called  upon  Governor  J.  P.  Goodrich  of  Indiana  and  urged 
the  establishment  of  a  state  mediation  committee  to  investi- 
gate strikes  and  threatened  strikes  before  calling  out  state 
tr(X)ps  "unnecessarily."  It  was  pointed  out  that  great  ex- 
pense could  have  been  saved  the  state  had  troops  not  been 
sent  to  Hammond,  Ind.,  to  end  the  recent  disorders  result- 
ing from  the  strike  of  employees  at  the  plant  of  the  Standard 
Steel  Car  Company.  This  contention,  however,  was  not  con- 
curred in  by  the  governor,    who    acted    without    hesitation 


when  local  authorities  at  Hammond  admitted  their  inability 
to  preserve  order.  Governor  Goodrich  has  taken  the  matter 
under  advisement  and  will  hold  further  conferences  with  the 
shopmen's  representatives. 


Arbitration  Rules 

The  Arbitration  Committee  of  the  Mechanical  Section  of 
the  American  Railroad  Association,  calling  attention  to 
requests  for  interpretations  and  for  arbitrations  that  are 
not  prepared  in  accordance  with  the  rules,  promulgates  the 
following  general  rules: 

1.  Rcquest.s  for  interpretation  of  the  Rules  of  Interchange  must  be 
signed  personally  by  the  chief  mechanical  officer  of  the  railroad  or  com- 
pany, gucstions  received  from  car  foremen,  bill  clerks,  inspectors  and 
otheis  in  a  minor  capacity,  will  not  be  considered.  Many  of  the  ques- 
tions laiseti  by  these  minor  cfRcers  could  and  would  be  settled  by  the  chief 
mcchanicai   ofiiccr   v.ithout   being   referred  to    the  aibitration   committee. 

2.  In  presenting  requests  for  interpretation,  all  facts  in  the  ease  should 
ot  clearly  stated,  and,  wherever  possible,  repair  cards  and  other  records 
involveo   shouid    accompany   the  letter. 

3.  Vv  here  the  question  for  interpretation  is  the  result  of  a  controversy 
with  another  conpany,  the  name  of  the  other  company  should  be  given 
in  Older  that  the  committee  may.  if  necessary,  request  additional  infor- 
mation from  both  parties  to  the  dispute.  Several  requests  for  interpre- 
tation tf  the  rules  have  been  presented  recently  that  were  in  reality 
QlsputCa  that   shouH  have  teeu    prepared  as  arbitration  c.^ses. 

4.  All  cases  presented  for  arbitration  should  be  prepared  in  accord- 
ance uith  provisions  ot  Interchange  Rule  123.  Foth  parties  to  the  dis- 
pute shjuld  join  in  presenting  the  case.  The  entire  file,  including  origi- 
nal icpair  cards,  joint  evidence  certi.'icates,  etc.,  should  accompany  the  pre- 
parea   statements. 


Safety  Appliances  and  Leading  Rules 

The  Interstate  Commerce  Commission  has  extended  the 
effective  date  of  its  latest  order  requiring  the  railroads  to 
make  their  freight  cars  conform  to  its  standards  of  safetv 
appliance  equipment,  from  September  1,  1919,  to  March  1, 
1920.  This  was  done  at  the  request  of  the  Railroad  Admin- 
istration and  the  American  Railroad  Association. 

The  Mechanical  Section  of  the  American  Railroad  Asso- 
ciation has  therefore  changed  the  effective  date  of  sections 
G  and  K  of  Rule  3  of  the''l918  Code  of  the  Rules  of  Inter- 
change from  September  1,  1919,  to  March  1,  1920.  A  cor- 
rection has  also  been  made  in  Supplement  No.  1  to  the 
loading  rules.  In  Figs.  42  and  46,  accompanying  this  sup- 
plement, half-inch  bolts  are  shown  passing  verticallv  through 
the  ends  of  the  clamping  pieces  to  prevent  splitting.  These 
bolts  should  be  applied  horizontally  instead  of  vertically,  as 
shown  in  the  drawings. 
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American  Society  for  Testing  Materials 

Society  headquarters  have  been  established  b)-  this  asso- 
ciation at  the  Engineers'  Club  building,  1316  Spruce  street, 
Philadelphia,  Pa.  Offices  were  heretofore  at  the  University 
of  Pennsylvania. 

The  membership  of  the  society  has  passed  the  2,500 
mark,  now  numbering  2,538.  While  the  growth  of  the 
society  has  been  steady,  it  has  never  been  as  rapid  as  during 
the  present  year,  during  the  first  eight  months  of  which  313 
new  members  were  enrolled. 

In  accordance  with  the  policy  inaugurated  in  1917  tlie 
tentative  standards  of  the  society  will  be  published  in 
Part  I  of  the  proceedings,  and  will  also  be  published  in  a 
separate  volume  for  the  convenience  of  those  who  may 
wish  to  use  them  in  that  form.  The  1919  edition  will 
contain  the  62  specifications,  tests,  methods  and  definitions 
which  have  been  accepted  by  the  society  as  tentative,  of 
which  23  are  new  this  year  and  nine  have  been  revised. 
This  volume  will  comprise  about  350  pages,  and  is  expected 
to  be  available  for  distribution  in  November,  about  a  month 
earlier  than  the  proceedings. 


Conditions   Affecting  Trade   with   Siberia 

Numerous  inquiries  have  been  received  in  Washington 
regarding  the  conditions  and  regulations  surrounding  trade 
with  Siberia.  In  order  to  clear  up  certain  misapprehensions 
regarding  trade  with  this  region  the  following  notes  have 
Ipt-en  compiled  by  the  Foreign  Trade  Advisers'  Office  of  tlv; 
Department  of  State. 

'i'he  so-called  Allied  Purchasing  Committee,  of  which  Capt. 
George  E.  Spengler  is  chairman,  is  a  subcommittee  of  tlie 
Interallied  Technical  Board  of  the  Committee  for  Super- 
vision of  the  Chinese  Eastern  and  Transsiberian  Railways. 
This  conmiittee  will  make  purchases  of  supplies  and  ma- 
terials for  the  Siberian  railways  by  direction  of  John  F.  Ste- 
vens, president  of  the  Technical  Board  of  the  Interallied 
Committee.  All  orders  for  material  to  be  purchased  in  the 
United  States  for  use  in  connection  with  the  railways  will 
be  placed  by  the  committee  through  the  Director  General  of 
Military  Railways.  War  Department.  This  committee  lias 
nothing  to  do  with  purchases  of  other  than  railway  material 
and  supplies.  The  Director  General  of  Military  Railways 
is  in  close  touch  with  all  American  manufacturers  and  is  in 
a  position  to  expedite  orders  for  badly  needed  supplies. 


Equipment  Conditions  on   Russian   Railways 

In  January,  1916,  there  were  still  72,743,  and  in  January, 
1917,  70,118  freight  cars,  running  daily;  in  January,  1918, 
this  number  had  decreased  to  16,644,  and  in  Januan-,  1919, 
it  had  sunk  to  13,193  cars.  The  working  capacity  of  tlie  en- 
gines has  fallen  off  in  a  similar  degree.  In  1918  they  were 
capable  of  travelling  only  about  35  miles  per  day.  The 
workshops  were  obliged  to  hand  over  important  parts  of 
their  machinery  to  the  munition  workshops.  This  absence 
of  necessar)'  machinery  and  instruments  is  especially  felt  in 
the  locomotive  shops.  The  number  of  railway  engines  out  of 
repair  amounted  in  March,  1916,  to  17.3  per  cent;  March, 


1917,  23  per  cent;  March,  1918,  35.3  per  cent;  March,  1919, 
52.4  per  cent.  The  number  of  freight  cars  out  repair  amounted 
in  March,  1916,  to  3.4  per  cent;  March,  1917,  to  5.4  per  cent; 
March,  1918,  to  9.1  percent;  March,  1919,  to  18.8  per  cent. 

The  railway  bridges  and  railway  lines  "re  also  in  a  state  of 
decay  and  have  in  some  cases  been  badly  damaged  as  a  result 
of  civil  war.  Little  is  heard  in  the  press  of  the  numerous 
accidents  that  take  place  in  consequence  of  trains  running 
off  the  lines.  The  work  of  repair  is  often  hindered  by  the 
passive  resistance  of  railway  workers  antagonistic  to  the 
Soviet  regime.  For  lack  of  raw  material,  the  number  of  en- 
gines built  in  1918  was  considerably  reduced.  In  1917,  520 
locomotives  were  able  to  be  built  in  Russian  foundries,  but 
only  191  in  1918.  152  of  which  were  intended  for  goods 
traffic,  and  only  39  for  passenger  trains.  Since  the  taking  of 
the  Urals  by  Kolcliak's  army,  the  production  of  pig-iron  for 
rails  has  entirely  ceased  as  far  as  the  requirements  of  Soviet 
Russia  are  concerned  and  few  new  lines  can  be  built. 


Lack  ot  Railroad  Facilities  Hampers  .\U  Eastern  Europe 

"Transportation  is  the  chief  difficulty  alike  in  relief  work 
and  reconstruction  throughout  eastern  Europe.  .'Adequate 
railways  in  the  Balkan  States  would  unlock  great  natural 
resources  and  open  up  endless  possibilities.  The  next  decade 
in  this  part  of  the  world  must  be  an  era  of  railroad  building 
if  the  people  are  to  live  and  prosper." 

This  paragraph,  quoted  from  the  immthly  report  of  the 
.\inerican  Red  Cross  mission  at  Bucharest,  says  a  corre- 
spondent to  the  Philadelphia  Puljlic  Ledger,  points  out  the 
most  serious  problem  which  faces  the  new  governments  of  the 
countries  of  eastern  Europe.  There  are  at  present  fewer 
than  100  trains  in  the  whole  of  Rumania  and  no  more  than 
400  locomotives,  counting  every  available  engine — good,  bad 
and  indifferent. 

The  most  luxurious  train  in  Rumania  today  includes 
one  first-class  coach  and  three  coaches  of  a  nondescript 
third-class  type.  Thousands  of  men  are  at  work  repairing 
the  lines,  Init  their  work  is  hampered  by  lack  of  material. 
Bridges  li\-  the  score  were  destroyed  during  the  war  by  both 
Rumanians  and  Germans.  Tliese  have  bee.n  rejiaired  in 
part  only.  Trains  in  Rumania  creep  along  at  one-third  the 
old-time  speed,  with  peasants  and  other  travelers  riding 
wherever  they  can  find  foot  room,  either  on  the  steps  of  the 
coaches,  on  the  couplers  or  on  the  roof. 

As  a  rule,  about  SO  persons  are  accommodated  on  the 
roof  of  each  coach.  This  is  fine  enough  in  fair  weather, 
until  the  train  pulls  into  a  tunnel,  when  the  roof-riders  and 
those  on  the  steps  are  half  asphyxiated  by  the  thick  black 
coal  smoke  that  pours  from  the  locomotive.  The  locomo- 
tives used  fuel  oil  before  the  war,  Rumania  being  an  oil- 
|)roducing  country;  but  the  Germans  took  away  all  the  oil 
iiurners  from  the  engine  fire-ljoxes  and  the  locomotives  have 
to  get  along  now  as  best  they  can  with  whatever  fuel  is 
available. 

It  is  reported  in  Berne  that  more  than  50  German  and 
.\merican  locomotives  will  shortly  be  sent  from  France 
through  Switzerland  to  Rumania  and  Poland  to  supply  the 
urgent  need  for  engines  in  thase  countries.     Rumanian  en- 
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gine  drivers  have  already  arrived  in  France  (says  a  (Lon- 
don) Times  correspondent)  to  take  charge  of  some  of  these 
locomotive,';. 
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I    PERSONAL  MENTION    I 


Shortage  of  German  Rolling  Stock 

The  Technical  Supplement  to  the  Review  of  the  Foreign 
Press  (London)  publishes  an  extract  from  the  Kolnische  Zeit- 
ung  of  June  15,  giving  an  account  of  the  causes  for  the  short- 
age of  German  rolling  stock. 

"In  the  Ruhr  district  there  are  renewed  complaints  as  to 
the  'shortage  of  wagons.'  This  expression  is  generally  used 
to  express  a  state  of  things  for  which  it  is  not  really  appro- 
priate. There  seems  rather  to  be  a  shortage  of  locomotives  to 
bring  the  wagons  to  the  places  where  they  are  required  than  a 
.shortage  of  wagons  tlieraselves.  The  terms  of  the  armistice, 
rnjuiring  the  surrender  of  so  many  locomotives,  are  respon- 
sible for  this. 

"The  Prussian  Railwa)-  Administration  meanwhile  has 
given  orders  for  2,46j  new  locomotives,  and  the  engine  works 
are  doing  their  best  to  deliver  them.  On  the  whole  the)'  have 
executed  the  orders  satisfactorily.  The  reason  why  the  stock 
of  locomotives  is  not  increasing  is  explained  by  the  bad  con- 
dition of  the  old  engines,  the  result  being  that  every  week 
as  many  come  to  be  repaired  as  have  been  sent  out  from 
the  repair  .■shops.  There  is  an  incontestable  shortage  of  pass- 
enger carriages.  The  Railway  ."Administration  has  conse- 
((uently  ordered  2,S96  coaches  and  45,000  freight  cars.  The 
total  orders  given  amount  to  2,000,000,000  marks.  But  even 
b\-  tliese  orders  the  stock  of  locomotives  and  wagons  is  brought 
to  its  proper  level,  the  whole  difficulty  is  by  no  means  solved. 
There  is  not  a  trained  personnel  available  to  enable  such  a 
stock  of  wagons  to  be  utilized  as  fully  as  necessary.  This 
problem  is  rendered  more  acute  by  the  eight-hour  day  diffi- 
culty, while  the  abolition  of  piece-work  delays  the  repairs  to 
the  rolling  stock.  Then  there  are  the  constant  interruptions  to 
work  by  elections,  meetings  and  councils.  The  unsatisfactory 
.-state  of  things  in  the  railway  world  is  anotlier  of  the  'achieve- 
ments' of  the  revolution." 
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MEETINGS  AND  CONVENTIONS 

1  Le  laUu'jnn^  list  gives  names  of  secretaries,   dates  of   next  or  rcaultn 
melting,  and  places  of  meeting  of  mechanical  associations: 

Aik-Brake   Association. — F.    M.   NelHs,   Room  3014,    165    Broadway,     New 

Voik  City. 
American     Kmlrpad     Association.     Section     III — Mechanical. — V.      R. 

IlAWTncRNE,  431    South  Dearborn  St.,   Chicago. 
American     Railroad    Master   Tin.vers',   Coppersmiths'   and    Pipefitters' 

AsscciAiioN.— O.   E.  Schliiik.  -185  W.  Fifth  St.,   Peru.  Iiid. 
America' N    Railway    Tool   Foremen's   Association. — E.    D.    Fletcher,    lielt 

Kail.vay,  Cliicago. 
American    Suciety    tor   Testinc    Materials. — C.    L.    Warwick,    University 

ol   Per.nsylvaiiia,    Philadelphia,   Pa. 
American     Society   of    Mechanical   Engineers. — Calvin   W.    Rice,    29    \V. 

Thirty-nintli   St.,   New   York. 
Association   of   Railway    Electrical  Engineers. — Joseph    A.    Audreuccttl. 

C.  &  N.  W.,  Room  411,  C.  5;  N.  W.  Station.  Chicago. 
Car  Foremen's  .\ssociation   of  Cuicago. — Aaron   Kline,   841    Lawler  Ave.. 

Chicago.    McetinKS  second   Monday  in  month,  exceiit  June.  July  anil 

-Auyust,   Hotel   Morrisf.n,   Chicago. 
Car  Foremen's  .Association  of  St.  Louis. — Thomas  11.  Koeiiekc,  secretary. 

Feder:^l  Reserve   Bank  Bids.,   St.    Louis,  Mo.     Meetings  first  Tuesday 

in  month  at  the  American  Hotel  .Annex,  St.  Louis. 
CuiEP    Interchange   Car   In.spect<jss'   and   Car   Fore,\ien's   Association.- - 

H.  J.  Smith.  D.  L.  &  \V..  Scranton,   Pa. 
International  Railroad  Master  Blacksmiths'  Association. — A.  L.  Wood- 

\vorth,  C.   II.  &  D  ,  Lima,  Oliio. 
Internation.m    Railway  Fuel  -Association. — ^J.  G.  Crawford,  542  W.  Jack- 
son Blvd.,  Cnicapo. 
International    Railway   General  Foremen's  Associ.vtion. — William   JIall. 

i061  W.  Wahasta  Ave.,  Winona,  Minn. 
Master    Boilermakers'   Association. — Harry     D.    "Vought,    95    Libeity    St., 

New    York. 
Master  Car  and  Locomotive  Paintfiis'  -Association  of  U.  S.  and  Canada. 

—A.  P.  Dane,  B.  Sr  M.,  Reading,  Mass. 
Niagar.\  Fro.\tier  Car   Men'.s   Association. — George  A.  J.   Hochgrchc.  62.' 

lirisLane  Bldg.,  Buffalo,  N.  A*.    Meetings,  third  Wednesd,TV  in  month, 

Statlci   Hotel,   Buffalo,  N.   Y. 
Railway    Storekeli'ERs'   .Assnci\Tit'N.— L    P.   Murnhy,   Box   C,   Collinwood, 

Ohio. 
IBAVELING   Engineers'    Assdciaiion.-  W.    O.   Thomps^jn,   N.   Y.    C.    K.    K,, 

Cleveland,  Ohio. 


GENERAL 

W.  p.  Christie  has  been  appointed  superintendent  of 
safety  of  the  Toledo,  St.  Louis  &  Western,  with  headquarters 
at  Frankfort,  Ind.,  succeeding  F.  E.  Myers,  resigned. 

William  D.  Hannah,  chief  fuel  inspector  of  the  Grand 
Trunk,  with  headcjuarters  at  Montreal,  Que.,  has  retired  after 
40  jears  of  continuous  service  with  that  road. 

A.  H.  Kendall  has  been  appointed  master  mechanic  of 
the  Quebec  district  of  the  Canadian  Pacific,  with  office  at 
Montreal,  Canada,  succeeding  C.  A.  Wheeler,  transferred 

R.  W.  Lipscomb,  assistant  superintendent  on  the  Galves- 
ton, Harrisburg  &  San  Antonio,  at  El  Paso,  Texas,  has  been 
appointed  chief  assistant  mechanical  superintendent  on  the 
Southern  Pacific  Louisiana  Lines  and  Texas  Lines,  with 
lieadquarters  at  Houston,  Texas,  succeeding  J.  P.  Nolan,  re- 
tired on  pension. 

J.  J.  Maginn,  formerly  master  mechanic  of  the  Cin- 
cinnati Northern  at  Van  Wert,  Oliio,  has  lieen  appointed 
sup)erintendent  of  motive  power  of  the  Lake  Erie  &:  Western, 
with  headquarters  at  Lima,  Ohio,  succeeding  George  J. 
Duffey,  deceased. 

CAR  DEPARTMENT 

C.  J.  Nelson  has  been  appointed  general  foreman  of  the 
car  departi"nent  on  the  Chicago  &  North  Western,  in  charge 
of  the  Galena  and  Wisconsin  divisions  and  Chicago 
Terminals,  succeding  L.  R.  Wink. 

L.  R.  Wink,  general  foreman  of  the  car  department  on 
the  Chicago  &;  North  Western,  has  been  apjiointed  assistant 
superintendent  of  the  car  department,  with  offices  at  Chicago. 

SHOP   AND   ENGINEHOUSE 

L.  B.  Shearer  has  been  appointed  tank  shop  foreman 
of  the  Erie  Railroad  at  Huntington,  Ind.,  succeeding  J.  E. 
Shavey,  transferred. 

PURCHASING   AND    STOREKEEPING 

F.  A.  Hamilton  has  lieen  appointed  purchasing  agent  of 
the  Colorado  Springs  &  Cripple  Creek  District  Railway,  with 
headquarters  at  Colorado  Springs,  Colo. 

T.  C.  Hopkins  has  been  appointed  local  storekeeper  of 
the  Baltimore  &  Ohio  at  Cleveland,  Ohio,  succeeding  L.  F. 
Ryan,  resigned. 

J.  K.  Laughlin,  storekeeper  of  the  New  York  Central, 
Lines  West  of  Buffalo,  at  Elkhart,  Ind.,  has  been  appointed 
an  assistant  general  storekeeper  at  Collinwood,  Oliio. 

W.  A.  Miller  has  been  appoinated  division  storekeeper  on 
the  Southern  Railroad,  with  office  at  Spencer,  N.  C,  succeed- 
ing C.  J.  Norman,  deceased. 

Henry  Stephens  has  beeii  appointed  an  assistant  gen- 
eral storekeeper  on  the  New  York  Central,  Lines  West  of 
Buffalo,  with  headquarters  at  Collinwood,  Ohio. 


OBITUARY 

Edward  Salley,  supervisor  of  locomotive  operation  on 
the  New  York  division  of  the  Erie  Railroad,  died  on 
August  13  at  liis  home  in  Jersey  City,  N.  J.,  at  the  age 
of  74.  'Mr.  Salley  had  been  in  the  employ  of  tlie  Erie  for 
more  than  50  years,  for  the  |iast  1 5  years  as  supervisor  of 
locomotive  operation. 
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Richard  Pintscli,  inventor  of  the  Pintsch  gas  lighting 
system,  is  reported  to  have  died  recentl}-  at  B>Tlin,  Ger- 
many, at  the  age  of  80. 

The  American  Locomotive  Company  is  planning  to  carry 
out  improvements  to  double  the  capacity  of  its  steel  plant  at 
Chester,  Pa.    The  work  will  cost  about  $1,000,000. 

The  Hutchins  Car  Roofing  Company,  Chicago,  has 
opened  an  office  in  the  Railway  Exdiange  building,  St. 
Louis,  Mo.,  in  charge  of  Charles  1'.  Pace  as  district  sales 
manager. 

S.  B.  Andrews  has  resigned  ai-  mechanical  engineer  of 
the  Seaboard  Air  Line  at  PortsmcKith,  Va.,  and  has  been 
elected  vice-president  and  general  manager  of  the  Union 
Iron  Works,  Inc.,  Berkley-Norfolk,   v'a. 

George  A.  Cooper,  of  the  sales  and  advertising  department 
of  the  United  States  Graphite  Compan)-,  Saginaw,  Mich.,  has 
been  appointed  advertising  and  export  manager  of  the  De- 
troit Lubricator  Company,  Detroit,  Mich. 

Paul  Mitchell  has  resumed  his  duties  as  traveling  repre- 
sentative of  the  Chicago  sales  office  of  the  Independent  Pneu- 
matic Tool  Company,  Chicago.  Mr.  Mitchell  was  a  sergeant 
in  the  American  Expeditionary  Forces  in  France. 

H.  W.  Johns-ilanville  Company,  New  V'ork,  has  com- 
menced excavating  for  a  large  plant  at  W'aukegan,  111.  No 
contracts  have  been  let  for  the  building  itself  as  the  type 
of  construction  and  the  specifications  have  not  been  full)- 
decided  upon. 

E.  M.  Cutting,  Pacific  coast  manager  for  the  Edison 
Storage  Battery  Company,  with  office  at  San  Francisco, 
Cal.,  has  been  appointed  manager  uf  the  railroad  department 
with  office  at  Orange, 
N,  J.  Mr.  Cutting  en- 
tered railway  work  in 
18S8  in  the  signal  de- 
partment of  the  South- 
em  Pacific.  In  1898 
he  was  appointed  su- 
pervisor of  signals  for 
the  Western  division 
and  in  1902,  in  addi- 
tion to  his  duties  in  the 
.signal  department,  he 
was  given  charge  of  all 
electric  train  lighting. 
In  1908  he  became  en- 
gineer of  train  lighting, 
heating  and  ventila- 
tion, resigning  in  1912 
to  become  Pacific  coast 
manager  for  the  Edison 
Storage  Battery  Com- 
pany, which  position  he  held  until  his  recent  iiromotion. 
Mr.  Cutting  was  instrumental  in  initiating  the  movement 
which  culminated  in  the  formation  of  the  AsstH:iation  of 
Railway  Electrical  Engineers,  of  which  he  was  elected  pres- 
ident in  1909. 

D.  B.  Fulton,  assistant  to  the  chief  engineer  of  the 
American  Brake  Shoe  &  Foundry  Company,  New  York,  has 
entered  the  sales  department  of  the  Railway  Steel  Spring 
Compan)-,  Chicago,  where  he  will  be  associated  with  N.  C. 
Naylor,  sales  agent  in  the  Chicago  office. 


M.    Cutting 
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The  Carborundum  Company,  Niagara  Falls,  N.  Y.,  has 
opened  a  branch  office  and  w-arehouse  in  the  Burkhardt 
building  at  Second  and  Larned  streets,  Detroit,  Mich.  This 
branch  is  under  the  management  of  Anthony  Dobson,  who 
will  have  charge  of  the  Detroit  sales  district. 

The  Pollak  Steel  Company,  Cincinnati,  Ohio,  has  ap- 
pointed the  Lake  Shore  Engine  Works,  Marquette,  Mich.,  as 
its  agent  for  the  upper  peninsula  of  Michigan,  and  the  E. 
R.  Hensel  Steel  &  Copper  Company,  Security  Ijuilding,  St. 
Louis,  Mo.,  agents  for  the  St.  Louis  district. 

George  W.  Bender,  district  manager  in  charge  of  the 
New  York  office  of  Mudge  &  Co.,  Chicago,  has  been  pro- 
moted to  manager  of  sales  and  service  with  headquarters  in 
Chicago.  Mr.  Bender 
was  born  at  Pittsburgh, 
I'a.,  on  August  20, 
1884.  At  the  age  of 
17.  he  entered  the 
engineering  depart- 
ment of  the  Pressed 
Steel  Car  Company  of 
that  city.  In  1906,  he 
accepted  a  position 
with  t  h  c  .-Vmerican 
Locomotive  Company, 
where  he  had  charge 
of  the  extra  work  order 
department.  In  1910 
he  became  associated 
with  Mudge  &:  Co.  as 
chief  draftsman,  and 
subsequently  was  given 
charge  of  the  mechan- 
ical department.    Later 

he  was  made  assistant  to  the  vice-president,  a  position  he 
licld  until  his  appointment  in  April,  1918,  as  eastern  man- 
.iger  in  the  New-  England  and  Atlantic  Coast  .states,  in  which 
capacity  he  served  until  his  recent  promotion. 

Paul  Sutcliffe,  advertising  manager  of  the  Edison  Stor- 
age Battery  Company,  Orange,  N.  J.,  has  been  appointed 
n-iana.ger  of  the  industrial  truck  and  tractor  department  ol 
the  same  company.  Mr.  Sutcliffe  has  been  with  the  Edison 
Storage  Battery  Compan)-  for  the  jiast  five  years. 

i'he  Buc)-rus  Compan)-,  South  Milwaukee,  Wis.,  announces 
tliat  it  has  opened  a  Cleveland  office  at  808  American  Trust 
liuildmg  in  charge  of  E.  G.  Lewis,  formerly  with  the  New 
N'ork  office  (if  the  Bucyrus  Compan\-  and  more  recently  presi- 
dent of  the  New  [er.sev  Slag  Products  Company,  of 
Dover.  N.  J. 

The  Chicago  Pneumatic  Tool  Company,  Chicago,  has 
removed  its  Cincinnati  (Ohio)  office  from  the  Mercantile 
Librar)-  building  to  the  Walsh  building.  Pearl  and  Vine 
streets,  w-here  a  service  station  with  a  complete  stock  of 
pneumatic  tools,  electric  tools,  air  compressors,  oil  engines, 
rock  drills  and  repair  parts  will  be  maintained. 

E.  G.  Buckwell,  secretary  and  manager  of  sales  of  the 
Cleveland  Twist  Drill  Company,  Cleveland,  Ohio,  has 
recently  returned  from  a  three-months'  visit  to  England  and 
the  Continent,  where  he  has  made  a  thorough  trade  investi- 
gation in  conjunctiim  w-ith  the  Cleveland  Twist  Drill  Com- 
pany of  Great  Britain,  Ltd.,  London,  the  European  branch 
of  the  Cleveland  Twist  Drill  Company. 

John  D.  Rogers  has  received  his  discharge  as  captain  ol' 
engineers  in  the  office  of  the  director  general  of  military  rail- 
ways in  Washington,  D.  C,  and  is  now  in  the  forei.gn  sales 
department  of  the  Baldwin  Locomotive  Works  at  Philadel- 
phia.     Prior   to   entering   the   army,   Mr.    Rogers   was   shop 
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superintendent  on  the  \  irginiaii  Railroad,  having  previousl) 
served  on  the  Chesapeake  &  Ohio,  the  Pere  Marquette,  and 
the  Union  Pacific  railroads. 

Charles  Riddell  has  resumed  his  duties  as  manager  of 
the  Chicago  office  of  the  Baldwin  Locomotive  Works  and 
the  Standard  Steel  \\'orks  Company.  Mr.  Riddell,  who  was 
formerly  manager  of  the  Chicago  office,  has  been  serving 
as  assistant  secretary  and  treasurer  in  the  financial  depart- 
ment at  the  Philadelphia,  Pa.,  office  for  the  past  year  and 
a  half.  Arthur  S.  Goljle,  manager  of  the  Chicago  office  of 
tlie  Baldwin  Locomotive  \\'orks,  has  been  transferred  to  the 
St.  Louis,  Mo.,  office. 

John  Kelly,  who  for  a  number  of  )ears  was  New  Yorl: 
district  manager  of  the  Edi.son  Storage  Battery  Corapam , 
has  been  appointed  general  sales  manager  of  the  company, 
with  headquarters  at 
Orange,  N.  J.  This 
promotion  for  Mr. 
Kelly  follows  closely 
upon  his  promotion,  on 
July  1  of  this  year,  to 
the  position  of  assist- 
ant general  sales  man- 
ager. Mr.  Kelly  brings 
to  his  new  position  the 
experience  of  a  long 
and  varied  career  in 
the  storage  battery, 
electric  vehicle  and  ac- 
cessory business.  For 
nine  and  one-half  years 
he  was  district  man- 
ager of  the  New  York 
office  of  the  Edison 
Storage  Battery  Com- 
pany.    Before  that  he 

had  been  a  salesman  for  the  Westinghouse  Storage  Battery 
Company  for  two  years,  for  the  Swinehart  Tire  &  Rubber 
Company  for  three  years,  for  the  Firestone  Tire  &  Rubber 
Company  for  two  years,  and  for  the  New  York  Edison  Com- 
pany for  nearly  four  years. 

Major  H.  C.  Bayless,  formerly  mechanical  engineer  on 
the  ilinneapolis,  St.  Paul  &  Sault  Ste.  Marie  and  the 
Great  Northern,  but  more  recently  chief  inspector  of 
ordnance  for  the  War  Department  at  the  Standard  Steel 
Car  Company's  plant  at  Hammond.  Ind.,  has  been  appointed 
combustion  engineer  and  manager  of  the  Superior  Pulverizer 
Company,  Chicago,  in  which  capacity  he  will  have  entire 
charge  of  engineering  and  sales  and  general  supervision  of 
coal  installations. 

The  Fastfeed  Drill  &  Tool  Corporation,  recently  in- 
corporated under  the  laws  of  the  state  of  New  York  with 
an  authorized  capital  of  $500,000,  has  purchased  the  fac- 
tory, together  with  the  business  and  good  will,  of  the  Mc- 
Carthy Drill  &  Tool  Corporation,  Toledo,  Ohio.  John  D. 
McGrath,  formerly  treasurer  of  the  McCarthy  Drill  &:  Tool 
Corporation,  is  managing  director  of  the  new  organization, 
which  will  continue  to  operate  the  plant  in  Toledo.  Addi- 
tions to  the  present  equipment  are  planned  for  the  near 
future. 

F.  H.  Crawford,  sales  manager  of  F.  H.  Niles  &  Co.,  Inc.. 
Woohvorth  building,  New  York,  has  been  appointed  secre- 
tary, and  J.  E.  Haetten,  assistant  sales  manager  has  been 
appointed  sales  manager.  G.  P.  Goodman,  who  for  several 
years  has  represented  the  Hisey-Wolf  Machine  Company, 
Cincinnati,  Ohio,  in  the  east,  becomes  associated  with  the 
F.  H.  Niles  &  Co.,  Inc.,  having  charge  of  its  portal)Ie  tool 
department.  This  company  handles  in  the  east  the  Hisey- 
Wolf  line  of  electric  machine  tools,  and  the  Canton  pneu- 


inalii.  iKiininer>  .iiid  drills  iii.iue  by  the  I'ittsburgh  Pneumatic 
Company,  Canton,  Ohio. 

The  Baldwin  Locomotive  Works  and  the  Standard  Steel 
Works  Company  have  opened  a  branch  office  in  the  Mer- 
chants National  Bank  building,  St.  Paul,  Minn.  Henry 
Blanchard,  sales  representative  in  the  Chicago  office  of  the 
concerns,  has  been  appointed  manager  of  the  new  branch 
offices.  Mr.  Blanchard  entered  the  service  of  the  Baldwin 
Locomotive  Works  and  the  Standard  Steel  Works  Company 
in  the  latter  part  of  1915,  in  the  Philadelphia  office.  In 
.\pril.  1919.  he  resigned  as  assistant  to  the  vice-president 
in  the  Philadelphia  office  and  was  transferred  to  the  Clii- 
cago  office  as  sales  representative.  Prior  to  entering  the 
service  of  these  companies  he  served  as  sales  engineer  of 
the  .American  Steel  Foundries,  with  office  in  Chicago. 

The  Electrolytic  Oxy-Hydrogen  Laboratories,  Inc.,  an- 
nounce the  formation  of  a  sales  and  manufacturing  com- 
(lanv  under  the  name  of  the  Electrolabs  Company.  The 
Electrolytic  O.xy-Hydrogen  Lalioratories,  Inc.,  will  continue 
in  charge  of  the  laboratories  and  maintain  a  technical  super- 
\-ision  over  tlie  work  of  the  new  company.  The  general 
offices  and  works  of  both  companies  have  been  moved  from 
Dayton,  Ohio,  into  larger  quarters  at  2635  Perm  avenue, 
Pittsljurgh,  Ta.  The  general  sales  offices  are  being  con- 
tinued at  15  William  street.  New  Y'ork  City,  and  branch 
sales  offices  have  been  opened  in  the  Morris  building,  Phila- 
delphia, and  in  the  ^Merchants  E.xchange  building,  San 
Francisco.  I.  H.  Levin  continues  in  charge  of  technical  and 
research  work,  and  D.  J.  Tonkonogy  in  general  charge  of 
.sales. 

John  F.  Schurch,  operating  vice-president  of  the  T.  H. 
Symington  Company  Lincoln  Park  Works,  Rochester,  N.  Y.. 
has  been  elected  vice-president  in  charge  of  all  western 
sales,  with  headquar- 
ters in  Chicago.  Mr. 
Schurch  graduated 
from  the  University  of 
Minnesota  in  1S93.  He 
entered  the  service  of 
the  Minneapolis,  St. 
Paul  &  Sault  Ste. 
Marie  the  same  year, 
serving  consecutively  in 
the  office  of  the  au- 
ditor, and  of  the  gen- 
eral superintendent  and 
in  the  transportation 
departments,  resigning 
in  1905  after  obtaining 
the  position  of  chief 
clerk  to  the  vice-presi- 
dent. From  1905  until 
1914  he  was  associated 
with  the  Railway  Ma- 
terials Company  of  Chicago.  In  February.  1914,  he  was 
elected  vice-president  of  the  Damascus  Brake  Beam  Company 
with  office  in  Cleveland.  Ohio,  and  in  June,  1914,  he  was 
elected  president  of  that  company,  which  position  he  resigned 
the  same  year  and  was  elected  vice-president  in  executive 
charge,  under  President  C.  H.  Symington,  of  the  Symington 
interests  in  the  production  of  75  mm.  guns,  shells  and  forg- 
ings.  The  Symington  interests  included  the  Symington  An- 
derson Company,  the  Symington  Machine  Corporation,  the 
S)Tnington  Forge  Corporation,  with  office  in  Rochester,  N.  Y.. 
and  the  Symington  Chicago  Corporation,  with  office  in  Chi- 
cago. In  .'\ugust,  1918,  in  addition  to  these  offices,  he  was 
made  operating  vice-president  of  the  T.  H.  Symington  Lin- 
coln Park  Works.  Mr.  Schurch  is  also  vice-president  of  the 
Railway  Supply  Manufacturers'  Asociation. 
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Data  on  Shafts. — Three  charts  giving  the  relations  for 
any  shaft  between  power,  shaft  diameter,  torsional  stress  and 
s]iced  have  been  prejiared  by  one  of  the  engineers  of  the  Well- 
nian-Seaver-Morgan  Conijiany,  rieveland,  Ohio,  which  has 
published  them  in  bulletin  No.  11  for  the  u.se  of  engineers 
and  draftsmen. 

Color  Chart  for  Heating  Steel. — The  Onondaga  Steel 
Company,  Syracuse,  N.  Y.,  has  prepared  a  graphic  color  chart 
containing  directions  for  cutting  "ON"  high  speed  steel  for 
tool  lengtlis,  for  forging  and  hardening  forged  tools,  milling 
cutters  and  finished  tools,  and  for  tempering  and  annealing, 
with  the  temperatures  for  the  different  operations  shown  in 
color. 

Steam  Motor. — A  description  of  its  steam  motor  is  given 
in  bulletin  No.  5,  issued  liy  the  Steam  Motors  Company, 
Springfield,  Mass.  The  bulletin  contains  2.i  pages  of  de- 
scriptive material  and  many  illustrations  showing  the  parts 
and  construction  of  the  motor  and  the  method  of  its  applica- 
tion. The  motor  is  a  steam  turbine  designed  for  use  in  di- 
rect connected  centrifugal  pump  and  blower  units. 

Machine  Tool  Equipment. — A  number  of  two-page  Ijul- 
letins  have  been  i.s.sued  by  the  Bilton  Machine  Tool  Company, 
Bridgeport,  Conn.  These  bulletins  arc  bound  in  a  cover  with 
punched  holes  to  which  others  may  lie  added  from  time  to 
time  and  each  briefly  describes  and  illustrates  a  machine 
made  by  this  company.  The.se  include  gear  milling  and  holi- 
liing  machines,  automatic  milling  machines,  automatic  cam 
feed  drill  presses,  drilling  and  riveting  machines,  etc. 

Fans,  Blowers  and  Exhausters. — The  various  types  of 
Iilowers,  exhausters  and  fans  manufactured  by  the  Buffalo 
Forge  Company,  Buffalo,  N.  Y.,  are  described  in  catalogue 
No.  400,  with  illustrations  and  tables  of  specifications.  Dia- 
.grams  and  illustrations  of  countershafts  designed  for  use 
with  these  blowers  and  exhausters  are  shown,  together  with 
dimensions  and  price  lists.  This  booklet,  consisting  of  35 
pages,  contains  information  of  special  value  to  fan  users. 

Leather  Belting. — A  20-page  pamphlet  issued  by  the 
Leather  Belting  Exchange,  Philadelphia,  Pa.,  contains  in- 
formation obtained  during  the  course  of  an  investigation 
on  power  transmission  by  belting  conducted  by  the  Mellon 
Institute  of  Industrial  Research  of  the  University  of  Pitts- 
burgh for  the  Leather  Belting  Exchange.  The  booklet  is 
entitled  "A  Study  of  Various  Types  of  Belting,"  and  was 
written  by  Professor  Ernest  D.  Wilson  of  the  Mellon  Insti- 
tute. It  describes  the  equipment  used  in  the  tests  and  the 
results  obtained,  and  is  illustrated  with  several  photographs. 

Boiler  Feed  Control. — An  eight-page  bulletin,  embody- 
ing specifications  for  the  Copes  system  of  boiler  feed  regula- 
tion, has  been  published  by  the  Northern  Equipment  Com- 
pany, '  Erie,  Pa.  A  cover  is  provided  with  punched  holes 
for  adding  future  bulletins  or  specifications  that  will  be  pub- 
lished by  the  company.  The  bulletin  discusses  the  principle 
and  operation  of  the  regulator  and  its  mechanical  construc- 
tion, heat  .storage,  reduction  of  furnace  temperature  fluctu- 
ations on  sudden  load  changes,  service  performance,  and  the 
Copes  steam  pump  governor.  It  contains  a  number  of  charts 
and  photographs. 

Steam  Jet  Air  Pumps. — Preliminary  bulletin  No.  113, 
illustrating  and  describing  the  Wheeler  steam  jet  air  pump 
is  now  being  distributed  by  the  Wheeler  Condenser  &  En- 
gineering  Company,   Carteret,   N.    J-     This   steam   jet   air 


l)Uinp  has  two  or  more  steam  jets  working  in  series  witli  a 
condenser  between  the  jets,  which  permits  more  efficient 
operation.  The  pump  is  applicable  to  jet  condensers,  as  well 
as  to  surface  condensers.  Tlie  bulletin  explains  the  operating 
|}rinciples,  gives  reasons  for  high  efficiency,  describes  the 
inter-conden.ser  and  shows  an  operating  test  curve.  It  in- 
cludes a  cross  sectional  drawing  and  shows  how  to  connect 
double  machines  or  triple  machines  to  surface  condensers. 

Pneumatic  Tools. — In  a  temporar>-  catalogue,  contain- 
ing 48  pages,  issued  pending  the  jiublication  of  a  larger 
book,  the  Keller  Pneumatic  Tool  Company,  Grand  Haven, 
Mich.,  shows  briefly  its  line  of  pneumatic  tools,  including 
\alve  and  valveless  types  of  rotary  and  piston  drills,  whicli 
are  new  additions  to  the  line.  All  models  of  Keller-Made 
Master-Built  chipping  hammers,  riveting  hammers,  holders- 
on,  dolly  bars,  jam  riveters  and  sand  rammers  are  illustrated 
and  described,  with  detailed  specifications  and  information 
as  to  the  uses  for  which  each  is  designed.  This  company  has 
al.so  published  a  four-page  folder  containing  a  list  of  their 
s|)ecial  tool  making  and  production  e(|uipnient,  with  a  few 
illustrations  of  representative  o]ierations  and  |iroductions. 

Electric  Furnaces. — Booklet  5-li,  published  by  tlie 
Electric  Furnace  Company,  Alliance.  Ohio,  is  an  attractive 
24-page  catalogue  describing  the  Baily  types  of  electric  fur- 
naces for  melting  non-ferrous  metals.  These  types  embrace 
pusher  type  continuous  furnaces  for  heating  and  annealing 
steel,  copper,  brass  and  aluminum,  automatic  control  type 
continuous  furnaces  for  heat  treating  steel  castings  and 
forgings,  and  car  type  furnaces  for  annealing  steel,  copper, 
brass  and  aluminum,  and  have  electrical  capacities  of  from 
l.'^O  kw.  to  1,500  kw.,  and  furnace  capacities  of  1,000  lb. 
to  10  tons  per  hour.  These  furnaces  are  all  of  the  resist- 
ance type  and  have  several  distinct  features.  The  booklet 
contains  illustrations  of  a  number  of  actual  installations  and 
records  of  tests  made  with  the  ec|uipment  in  several  indus- 
trial plants. 

Automatic  Cut-Off  ^'ALVES. — The  Lagonda  Manufac- 
turing Company,  Springfield,  Ohio,  in  catalogue  S-2  de- 
scribes the  Lagonda  automatic  cut-off  valves  for  power  plants, 
which  are  designed  to  close  automatically  in  case  of  an  ab- 
normal flow  of  steam  in  either  direction  through  tlie  valve. 
Tlie  l)0oklet  contains  an  account  of  tests  made  by  the  De- 
partment of  Commerce  of  the  United  States  to  determine  their 
reliability  of  operation  and  adaptability  for  dift'erent  con- 
ditions. External  dashpot  valves  for  use  when  the  flow  of 
steam  from  boilers  to  the  header  is  practically  constant,  and 
internal  dashpot  valves  for  installation  where  load  conditions 
are  unsteady  are  fully  described,  with  illustrations  showing 
sectional  views  of  the  various  classes  of  valves.  Lagonda 
non-return  valves  which  close  in  case  of  tube  rupture  or  an 
accident  to  the  boiler  are  also  covered  in  the  catalogue,  which 
contains  32  pages. 

Fuel  Oil. — ^This  is  the  title  of  a  46-page  booklet  pub- 
lished by  the  Tidewater  Oil  Company,  New  York,  which 
gives  a  brief  survey  of  experiences  of  various  users  of  fuel 
oil  and  gas  oil,  and  is  intended  to  be  of  service  not  only  to 
non-technical  executives  and  plant  managers,  but  also  to  plant 
engineers.  It  contains  many  charts,  diagrams  and  illustra- 
tions and  is  divided  into  1 5  chapters.  The  following  chapter 
headings  will  give  some  idea  of  its  contents:  Advantages 
of  Fuel  Oil  over  Coal;  the  Nature  and  Refining  of  Crude 
Oil;  Greater  Economy  of  Heavy  over  Li.ght  Fuel  Oils;  Re- 
sults Obtained  Where  Fuel  has  been  Changed  from  Coal  to 
Oil;  Installation.  Burner  and  Furnace  Requirements.  Under 
the  heading  Estimating  the  Saving,  Fuel  Oil  Vs.  Coal,  a 
formula  is  given  for  computing  roughly  the  amount  which  a 
particular  plant  can  afford  to  pay  for  oil  as  computed  from 
the  present  price  of  coal  firing. 
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CAN  YOU  WRITE  A  GOOD  STORY? 

Does  the  romance  in  the  day's  work  appeal  to  you? 

Do  you  take  a  keen  interest  in  the  study  of  human  nature  ? 

From  your  personal  experience  have  you  a  clear  vision  of 
some  of  the  unsolved  problems  in  the  motive  power  or  car 
departments?  Better  yet,  have  you  some  ideas  of  your  own 
as  to  what  might  be  done  to  improve  supervision,  put  pro- 
duction on  a  better  basis,  or  take  the  kinks  out  of  the 
organization  ?        - 

If  you  can  answer  "Yes"  to  these  four  questions,  or  even 
to  the  first  three  of  them,  would  you  like  to  give  expression 
to  your  conception  of  the  unsolved  problems  of  the  depart- 
ment, or  to  your  ideas  for  their  solution,  in  the  form  of  a 
story  with  the  shop,  roundhouse,  repair  yard  or  office  as  the 
scene,  and  the  characters  those  with  whose  qualities  you 
have  become  so  well  acquainted  by  daily  contact  in  the  con- 
duct of  your  part  in  the  game  of  railroading? 

For  the  three  best  stories  received  at  our  office  in  the 
Woolworth  Building,  New  York,  on  or  before  April  1,  1920, 
we  offer  a  first,  second  and  third  prize  of  $75,  $50  and  $25 
respectively.  All  stories  accepted  for  publication  will  be 
paid  for  on  acceptance  at  our  regular  space  rates  and  any 
received  in  time  will  be  pulilished  in  the  issues  intervening 
before  the  contest  closes.  After  the  competition  closes  those 
to  whom  the  prizes  are  awarded  will  receive  the  prize  in 
addition  to  the  amount  paid  for  the  story  at  space  rates. 
Although  there  are  no  conditions  other  than  those  already 
mentioned,  it  is  suggested  that  a  good  story  of  this  kind  can 
probaljly  be  told  within  the  limits  of  1,200  to  2,500  words. 

In  judging  the  relative  merits  of  the  stories  submitted  and 
selecting  the  prize  winners  we  shall,  of  course,  give  some 
attention  to  the  use  of  English  and  the  literary  finish.  But 
do  not  be  unduly  concerned  by  this  fact,  for  we  shall  give 
far  more  weight  to  the  theme  of  the  story,  the  quality  of  the 


plot,  the  iibility  to  reproduce  the  atmosphere  of  the  surround- 
ings, the  truth  of  the  character  portrayal  and  the  natural- 
ness with  which  the  plot  is  developed. 
Try  it  and  see  how  it  goes. 


Why     "^'our 

Copy 

Is  Late 


Because  of  labor  difficulties  the  publi- 
cation of  the  October  and  November 
issues  of  the  Railway  Mechanical  En- 
gineer has  been  greatly  delayed.  The 
Octoljer  issue  was  held  up  when  it  was  practically  ready  for 
mailing  and  work  was  not  resumed  for  two  months.  The 
difficulties  have  now  been  settled  and  all  the  issues  will  be 
brought  out  as  quickly  as  possible.  It  is  expected  that  the 
usual  schedule  will  be  resumed  within  a  few  weeks.  In  the 
meantime  we  must  ask  the  indulgence  of  our  readers  if  they 
do  not  receive  their  copies  promptly. 


Economy  and  The   high    cost    of   labor   and    of   the 

the  Test  materials     needed     in     railroad     work 

makes   it   imperative   that   nothing   be 
Department  ]^,fj    ^j^done    that    will    tend    toward 

economy  of  operation.  A  most  important  adjunct  to  the 
modern  railroad  organization  is  the  test  department,  and 
if  it  is  given  the  wholehearted  co-operation  of  both  the  man- 
aging and  the  operating  officials  it  can  do  most  effective 
work.  Too  often  the  cost  of  making  a  test  is  allowed  to 
stand  in  the  way  of  securing  data  that  would  mean  a  lasting 
improvement  in  the  operation  of  the  locomotive  or  some 
other  part  of  the  equipment.  This  is  a  short-sighted  policy 
— one  that  is  penny  wise  and  pound  foolish.  Frequentlv 
a  saving  effected  in  material  or  an  increase  in  the  efficiency 
of  some  particular  part  of  the  railroad  equipment  is  due 
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entirely  to  the  work  of  the  test  department,  and  these  im- 
provements, if  given  proper  attention  by  those  charged  with 
the  daily  operations,  will  produce  lasting  results.  It  is 
a  noticeable  fact  that  those  railroads  having  the  most  active 
test  departments  are  usually  the  most  efficient.  Give  the 
test  department  an  adecjuate  force  of  engineers  and  the 
proper  co-operation,  and  beneficial  results  will  surely  follow. 


Injustice  to  That    portion    of    tlie    shopmen's    new 

,,  ,  ,  agreement  with  the  Railroad  Adminis- 

Helpers  and  , "-  .  ,  .  ,         c^     ..       xi  t 

tration    which    aftects    the    car    shop 

Apprentices  stijjulates  that  in  certain  cases  helpers 

or  apprentices  who  have  served  two  or  more  years  may 
be  promoted  to  mechanic  with  a  mechanic's  rate  of  pay. 
This  is  very  good  and  an  incentive  to  good  work  on  the 
part  of  a  helper  or  apprentice.  Another  clause  of  the 
agreement,  however,  provides  that  if  a  mechanic  having 
had  four  or  more  years'  e.xperience  applies  for  work,  the 
heljjer  or  apprentice  so  promoted  must  Ix*  demoted  and  the 
mechanic  put  at  work.  This  is  an  injustice  to  the  demoted 
helper  and  apprentice  and  is  certain  to  become  a  source  of 
dissatisfaction.  This  rule  applied,  as  it  evidently  is  in- 
tended to  l5C.  may  cause  the  demotion  or  even  discharge  of 
good  workers,  who  may  perliaps  have  homes  in  the  vicinity 
of  the  shop  in  question,  to  make  a  place  for  itinerant  me- 
chanics who  shift  about  from  shop  to  shop,  and  in  actual 
service  rendered  are  not  equal  in  value  to  a  good  helper 
or  apprentice.  This  rule  should  be  given  further  considera- 
tion and  changes  made  so  that  there  may  be  some  discre- 
tion on  the  part  of  the  shop  officials  as  to  tlie  demotion  of 
anv  helper  or  apprentice  under  such  circumstances. 


Development  -^    "'^^     f^'^'o''    '"     an     efficient     .shop 

organization    is   the   staff   of    foremen, 
"       "''  and  their  selection  must  be  given  more 

Foremen  careful  consideration  than  has  been  the 

case  in  the  past.  Under  the  conditions  which  prevailed  in 
the  industrial  world  until  recent  years  the  foreman  did  not 
occupy  a  position  of  great  responsibility,  e.\cept  as  he  was 
directly  concerned  in  the  work  turned  out  by  his  department. 
The  foreman  was  usually  selected  for  his  own  aliilit}'  to  per- 
form the  manual  tasks  of  his  craft  and  so  judged  as  being 
qualified  to  direct  others.  Where  the  organization  was  a 
small  one  and  the  superintendent  or  owner  in  close  touch 
with  the  men  this  practice  served  very  well.  But  with  the 
expansion  of  industries  this  intimate  contact  has  been  lost 
and  the  shop  foremen  have  become  a  very  vital  cog  in  the 
organization  wheel.  The  ideal  foreman  of  the  present  is 
one  who  not  only  is  proficient  in  his  craft,  l)Ut  who  has  the 
tact  necessary  to  smooth  out  diplomatically  the  friction  re- 
sulting from  the  real  or  fancied  grievances  of  the  workers. 
In  short,  the  modem  foreman  must  not  only  direct  the  work 
of  his  subordinates,  liut  must  also  act  as  an  intermediary 
between  employer  and  employee,  and  this  last  is  a  quality 
that  must  be  brought  to  the  fore  if  the  lion  and  lamb — 
emplo\er  and  emplovee — are  ever  to  lie  down  together  peace- 
fully. ' 

This  condition  applies  just  as  much  to  the  railroads  as  to 
industries  in  general  and  with  the  return  of  the  roads  to 
private  operation  the  need  for  foremen  of  high  calibre  will 
become  more  pressing.  While  the  selection  of  foremen  is 
given  careful  consideration  on  many  railroads,  most  roads 
make  practically  no  attempt  to  train  men  for  such  positions. 
Would  not  a  training  school  conducted  along  the  lines  of 
the  officers'  training  camps,  which  gave  such  .splendid  re- 
sults in  the  rapid  development  of  the  American  army,  be  a 
long  step  toward  the  solution  of  the  foreman  problem?  It 
would  be  quite  possible  for  a  number  of  the  larger  railroads 


to  conduct  such  schools  within  tlieir  own  organizations,  but 
for  the  greater  number  of  railroads  this  would  lje  impractic- 
able and  the  benefits  to  be  derived,  b)'  the  larger  as  well  as 
the  smaller  roads,  would  be  much  greater  in  a  general  train- 
ing school.  To  this  school  might  be  sent  not  only  men  who 
gave  promise  of  developing  into  competent  foremen,  Ijut  also 
those  men  already  occupying  the  position  of  foreman.  Jlany 
of  the  latter  would  benefit,  by  the  close  contact  with  others 
in  similar  positions,  to  an  extent  that  is  not  possible  in  con- 
ventions of  the  foremen's  organizations  now  in  existence. 
Further,  the  incentive  given  to  young  men  in  tlie  shops  to 
qualify  for  a  term  in  sucli  a  school  and  a  place  on  a  fore- 
men reserve  list  would  result  in  more  efficient  work  by  the 
individual  and  consecjuently  a  more  efficient  shop  as  a 
whole. 

The  plan  would  involve  a  general  training  school  sup- 
ported by  the  railroads  pro  rata ;  men  detailed  to  the  school 
on  the  liasis  of  shop  performance  Lind  a  foreman's  reserve 
list.  The  results  would  be  felt  in  increased  efficiency  and 
would  insure  a  source  of  qualified  men  for  positions  of 
authority. 


Pgini  The  poor  condition  of  great  numbers 

.,      £.     ,  of  steel  cars,  particularly  gondola  and 

the    Steel  ,  .'  -    ■ 

hopper  cars,  is  very  apparent,  as  may 

*  be  seen  in  any  railroad  yard,  and  not 

the  least  of  the  defects  is  the  lack  of  paint.  Recent  observa- 
tions of  such  cars  in  various  parts  of  the  countn,'  showed 
a  large  number  to  lie  scaled  so  badly  that  it  was  possible  to 
pick  off  great  patches  of  the  paint  with  the  hand.  The  steel 
plate  underneath  paint  scaling  in  this  manner  is  so  rusted 
ihat  it  is  a  question  of  only  a  short  time  Ijefore  such  cars 
will  be  useless  without  extensive  repairs  to  the  car  body. 
This  condition  at  the  present  time  is  partly  due  to  the  neces- 
sity of  keeping  this  class  of  car — used  largely  for  coal — 
in  service,  but  there  is  a  limit  beyond  which  this  is  not 
justifiable.  There  has  been  considerable  difference  of  opin- 
ion among  railroad  master  painters  as  to  the  best  methcxi 
of  ])ainting  such  cars,  but  it  is  obvious  that  the  progress 
of  decay — rust — must  be  stopped  and  the  steel  protected  from 
further  injury  by  the  elements.  If  no  better  method  can  be 
found,  the  surface  should  be  thoroughly  cleaned  Ijy  a  sand 
blast,  using  a  fine  screened  sand  gravel,  and  then  given  a 
priming  coat  and  a  finish  coat  of  a  good  linseed  oil  paint. 
Various  substitutes  for  linseed  oil  have  been  tried  and  found 
wanting.  There  has  also  been  much  criticism  of  the  paint 
specification  called  for  by  the  Railroad  .Administration  and 
this  phase  of  the  question  should  be  given  attention,  as  it 
would  be  very  poor  practice  to  apply  paint  that  is  not 
suitable  for  the  purpose  and  will  not  give  satisfactory  serv- 
ice.   Paint  the  steel  cars  and  do  it  before  it  is  too  late. 


Bearing  Pressures       '^^^'■'   luhrication   of   locomotive  tenders 
„     .  is  recognized  as  a  matter  that  requires 

on    lender  »'»...-  .    .  it 

constant  attention  at  terminals.  In 
Truck  Journals  ^pj,^,  ^f  jhe  fact  that  the  journal  boxes 
jre  in.spected  every  trip  and  repacked  if  necessary-,  many 
reads  find  it  advisable  to  run  hose  from  the  tank  to  each 
wheel  as  a  precaution  against  delays  due  to  hot  boxes. 
Such  conditions  apparently  indicate  that  the  loads  on  tender 
journals  are  becoming  excessive.  Designers  will  no  doubt 
protest  that  the  weights  carried  are  generally  within  the 
limits  prescribed  by  the  Master  Car  Builders'  Rules  for 
the  association's  standard  sizes  of  journals.  It  is  true  that 
the  limit  weights  have  .seldom  been  exceeded,  but  standards 
established  for  freight  cars  are  not  necessarily  applicable 
to  locomotive  tenders.  An  analysis  shows  that  some  of  the 
conditions  met  in  tender  service  are  favorable  for  good  lubri- 
cation while  others  are  unfavorable  and  in  the  end  actual 
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service  results  alone  deserve  to  be  considered.  The  weight 
of  a  tender  when  loaded  can  seldom  be  distributed  equally 
between  the  front  and  rear  trucks;  furthermore,  the  surging 
of  the  water  causes  periods  during  which  one  side  carries 
an  undue  share  of  the  load.  On  the  other  hand,  tenders  are 
never  full)'  loaded  over  the  entire  division. 

Since  tlie  total  weights  of  tenders  for  large  locomotives 
often  reach  the  limit  of  weight  for  four  6  in.  by  11  in.  jour- 
nals, the  next  logical  step  to  reduce  the  unit  bearing  pres- 
sure is  the  adoption  of  the  six-wheel  truck.  It  is  interest- 
ing to  note  that  one  road  which  has  used  six-wheel  tender 
trucks  for  several  years  has  made  this  type  standard  for 
new  power.  While  the  adoption  of  six-wheel  trucks  is 
dictated  by  the  necessity  of  overcoming  the  difficulties  of 
lubrication,  the  change  to  the  longer  wheel  base  will  probably 
show  good  results  in  a  reduction  of  wear  on  wheel  flanges 
and  better  riding  qualities  as  well. 


What  About  There  are  probably  few  jobs  within  the 

whole  range  of  locomotive  repair  work 
'  ^  which,  if  they  have  the  right  kind  of 

Valve  Setter?  pride   in   good   workmanship,   the   men 

performing  them  do  not  feel  they  are  among  the  most  highly 
essential  to  the  liest  service  of  the  locomotive.  If  the  opinion 
of  these  men  were  to  determine  what  jobs  should  carr)-  with 
them  a  differential  above  the  minimum  estaljlLshed  rate 
because  of  some  special  skill  or  care  required  for  their  proper 
performance,  the  result  would  be  a  much  longer  list  than 
tlie  comparatively  few  differentials  fixed  in  the  wage  agree- 
ment between  the  Railroad  Administration  and  the  shop 
crafts,  which  went  into  effect  October  20  last.  As  far  as  one 
set  of  rules  can  be  made  to  meet  the  many  sets  of  conditions 
as  to  sliop  practice  and  equipment  Avhich  must  l)e  dealt  with 
in  the  United  States,  the  list  of  differentials  e.staljlished  in 
this  agreement  may  be  considered  fairly  comprehensive. 
There  is  one  notable  exception,  however,  the  high  degree  of 
skill  for  the  proper  performance  of  which  is  generally  recog- 
nized. That  is  valve  setting.  The  valve  setter's  work  is 
reflected  in  the  cost  of  operation  of  the  locomotive  for  the 
entire  period  between  shoppings.  It  is  true  that  with  the 
prevalence  of  outside  valve  gears  on  modern  locomotives,  the 
value  of  the  skill  of  the  old  time  valve  setter  may  easily  lost 
sight  of.  Even  with  these  gears,  however,  a  high  degree  of 
skill  is  required  not  only  proper])-  to  maintain  the  correct 
steam  distribution,  but  to  get  the  work  done  without  wasting  a 
lot  of  time.  Furthermore,  the  fact  must  not  be  lost  sight  of 
that  there  are  still  a  large  numljer  of  old  locomotives  with 
mside  valve  gears  in  service  and  as  long  as  these  engines  run 
they  burn  coal,  which  is  no  less  valuable  because  it  may  be 
ccn.sumed  in  branch  Hne  rather  than  in  main  line  service.  The 
valve  setter's  job  is  still  one  requiring  a  degree  of  skill  and 
intelligence  above  the  average  and  the  only  way  to  secure 
.such  a  degree  of  skill  and  intelligence  is  to  pay  adequately 
for  it. 


Reinstating  the         Inuring   the   period   of   federal  control 
„  ,  the    Rules    of    Interchange   have    been 

modified     by    circulars    and    b}-   local 
Interchange  agreements  and  some  of  the  most   im- 

portant provisions  have  been  suspended.  When  the  rail- 
roads are  turned  liack  to  their  owners  on  January  1,  it  will 
be  necessary  to  put  the  rules  into  effect  once  more  in  their 
entirety.  Present  conditions  indicate  that  this  will  prove 
a  serious  task.  Although  some  of  the  modifications  of  the 
rules  have  been  recalled  and  defect  carding  has  been  re- 
estalilished.  the  regulations  governing  interchange  are  not 
being  oliserved  as  they  were  prior  to  federal  control.  The 
men  who  were  familiar  with  the  workings  of  the  rules  prior 
to   1918  will  not  find   it  difficult  to  earn'  them  out  when 


they  are  once  more  put  into  force.  Few  changes  have  been 
made  in  the  rules  themselves  during  the  period  of  federal 
control.  For  the  most  part  the  old  rules  have  been  retained 
and  necessary  modifications  have  been  taken  care  of  by  sup- 
plementary circulars.  Among  the  important  changes  appear- 
ing in  the  1919  code  of  rules  is  the  revision  of  Rule  32  to 
clarify  fair  and  unfair  usage  and  the  addition  of  Rule  66 
providing  for  the  periodical  repacking  of  journal  boxes. 
Rule  88  has  also  been  modified  to  facilitate  repairing  foreign 
cars  and  Rule  120  has  been  reinstated  as  issued  in  Circu- 
lar 25. 

With  the  small  number  of  modifications  of  the  rules  and 
with  experienced  inspectors  to  form  the  basis  of  the  new 
organization,  it  should  not  be  difficult  to  put  the  rules  in 
force  once  more  if  a  concerted  drive  is  made  now  to  educate 
the  new  men.  Railroad  mechanical  officers  should  consider 
that  the  period  of  federal  control  will  soon  be  ended  and 
should  take  immediate  steps  to  insure  that  all  car  inspectors 
become  conversant  with  the  new  rules  in  order  that  there 
may  be  no  difficulty  in  putting  them  into  eft'ect  on  January  1. 
In  order  to  assist  our  readers,  the  editors  will  welcome  dis- 
cussions of  disputed  points  and  will  try  to  answer  in  the 
car  department  section  any  questions  which  are  sent  in  re- 
garding the  application  of  the  rules. 


NEW    BOOKS 

Official  Proceedings  of  the  Eleventh  Amittal  Convention  of  the  Mastef 
Boiler  Makers'  Association. — 192  pages,  illustrated,  6  in.  by  9  in. 
Bound  in  cloth.  published  by  the  secretary,  Harry  D.  Vought,  95 
Liberty  street,  New  York. 

A  complete  report  of  the  convention  of  the  association, 
held  at  the  Hotel  Sherman,  Chicago,  111.,  May  26  to  29, 
1919.  Of  especial  interest  are  the  committee  reports  and 
the  discussion  on  "Threading  Radial  Stays  and  Tapping 
Holes  for  Same''  and  "The  Best  Method  of  Bracing  Loco- 
motive Tenders."  The  book  is  very  well  compiled  and 
nicelv  bound  and  reflects  credit  on  the  association. 


storing.  By  H.  B.  Twyford.  200  pages,  illustrated,  6  in,  by  9  in.,  hound 
in  cloth.  Published  by  D.  \'an  Nostrand  Company,  25  P.'trk  Place, 
New   York. 

The  necessity  for  storing  stocks  of  materials  of  various  kinds 
arises  from  the  practical  impossibility  of  obtaining  a  constant 
and  uniform  flow  of  materials  from  the  raw  state  to  the  fin- 
ished product  at  the  point  of  consumption,  and  with  the 
growing  complexity  of  the  modern  industrial  operations 
storage  problems  have  also  grown  in  complexity  as  well  as  in 
importance.  In  its  broadest  sense,  the  problem  of  modern 
storage  not  only  involves  questions  of  efficient  methods  of 
protecting  and  handling  material,  but  many  questions  of  a 
commercial  nature  must  also  be  considered.  In  this  volume 
the  author  has  attempted  to  consider  the  whole  range  of  ques- 
tions involved  in  the  storage  problem,  both  economic  and 
technical.  The  former  are  dealt  with  in  a  general  way  only, 
defining  the  fundamentals,  and  pointing  out  some  of  the 
more  common  mistakes  of  an  economic  nature.  The  tech- 
nical problems  are  dealt  with  at  greater  length.  Two  chap- 
ters are  devoted  to  the  question  of  location,  equipment  and 
appliances  for  the  storeroom,  while  the  greater  part  of  the 
work  deals  with  storehouse  operations,  including  discussions 
of  clerical  work,  the  storehouse  organization  and  methods  of 
accounting  for  and  disposing  of  material  received  and  de- 
livered from  the  storeroom.  Although,  beyond  the  rather 
general  discussion  of  the  economic  phases  of  storing,  it  has 
been  the  intention  of  the  author  to  confine  the  discussion  to 
the  problems  of  the  storekeeper  ratlier  than  to  include  the  re- 
lated problems  of  purchasing,  a  brief  discussion  of  the  value 
of  stores  inventories  is  included.  The  hook  contains  a  large 
number  of  illu.strations  showing  storehouse  equipment  and 
methods  of  handling  material,  as  well  as  various  forms  re- 
quired in  properly  listing  and  accounting  for  stores  stock. 
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INADEQUATE  MAIN  DRIMNG  BOXES 

To  THE  Editor:  .ulstos-.  Mass. 

In  reph  to  Mr.  Prescott's  communication,  appearing  in 
your  issue  of  September  1919,  as  to  an  error  in  quoting 
the  taper  of  wedges,  I  would  say  that  the  locomotives  under 
my  observation  have  that  taper  and  my  statement  in  rela- 
tion to  the  coefficient  of  friction  holding  them  in  position 
against  the  piston  thrust  along  the  zero  line  is  practically 
acknowledged  by  his  figures.  That  is  to  say,  if  tlic  result- 
ing moment  of  slip  is  1  in.  per  ft.,  J4  in-  per  ft-  will  be  25 
per  cent  inside  of  the  resulting  moment. 

As  regards  the  spring  thrust  equipped  wedges  my  observa- 
tion of  locomotives  so  equipped  is,  that  where  they  do  not 
hold  the  box  as  regards  wedge  adjustment,  they  do  not  cure 
the  other  troubles  which  cause  the  main  driving  box  to  pound. 

The  tendency  of  a  wedge  to  unload  may  be  demonstrated 
in  practice  in  tliis  manner;  If,  when  on  the  road,  a  wedge 
should  stick  solid,  the  man  running  the  locomotive  will  often 
get  down  and  slack  off  the  check  nut  supporting  the  wedge, 
leave  the  other  two  nuts  below  the  wedge  support  locked 
together,  and  then  drive  the  engine  without  any  attempt  to 
pull  the  wedge  down,  with  the  result  that  on  arriving  at 
the  terminal  point  all  tliat  is  necessary  is  to  set  the  wedge  up. 

As  an  example  of  an  opposite  condition,  we  may  assume 
a  wedge  forced  up  with  a  rigid  wedge  bolt,  causing  a  ten- 
sion strain  from  the  wedge  sticking,  thus  causing  the  bolt  to 
part  and  the  wedge  to  crawl  up  and  stick.  In  this  case 
the  resistance  offered  to  the  wedge  by  the  rigid  wedge  bolt 
below  causes  still  further  overload  with  a  final  result  that 
oftentimes  it  is  necessary  to  take  down  the  pedestal  brace 
and  spring  the  jaws  of  the  frame  open  to  release  the  wedge. 

These  examples  are  intended  to  show  that  ray  line  of 
thought  is  not  in  the  direction  of  an  equipment  to  do  away 
with  adjustment,  but  to  argue  for  a  more  general  applica- 
tion of  an  equipment  to  compensate  for  inequalities  which, 
at  times,  it  may  be  impossible  for  the  persons  concerned 
to  conceive.  If  practice  teaches  us  the  wedge  will  unload, 
make  provision  for  it  when  natural  causes  make  it  necessary. 

My  argument  against  the  spring  thrust  is  this:  The 
physical  law  is  that  action  and  reaction  are  opposite  and 
equal.  In  this  case  the  wedges  must  unload  against  re- 
sistance, which  means  work  set  up  against  the  force  exerted 
to  unload,  and  this  brings  us  back  to  the  horizontal  along 
the  zero  line  of  the  piston. 

.A.S  to  the  boring  out  of  the  crown  of  the  brass  I  have  this 
to  say:  Twenty-eight  years  ago,  as  an  apprentice,  I  oli- 
served  the  jiractice  of  filing  out  the  crown  of  the  brasses, 
after  being  perfectl\-  fitted  to  the  shaft,  as  the  last  opera- 
tion before  applying  them  to  the  shaft.  At  this  time  the 
oil  groove  was  in  the  top  of  the  crown  and  I  have  seen  these 
boxes,  after  the  locomotives  were  running,  fitting  the  journal 
so  tight  that  you  could  fill  the  oil  hole  with  engine  oil  and  not 
have  the  oil  leak  down  around  the  sides  of  the  journal. 

Since  that  time,  as  locomotives  increased  in  size  to  meet 
the  needs  of  the  transportation  department,  the  oil  groove 
has  been  moved  down  near  to  the  zero  line  of  the  piston 
in  the  crown  brasses,  and  the  brasses  are  now  scraped  out 
in  line  with  the  piston  thrust  before  they  are  run,  in  order 
to  make  them  slightly  larger  than  the  journal  and  bear  hard 
in  the  crowTi,  which  is  directly  opposite  to  the  former  practice. 

In  new  locomotives  coming  direct  from  the  builders  the 
crown  brasses  are  splined  out  one  inch  liack  into  the  crown 
in  direct  line  with  the  piston  thrust,  which  would  indicate 
-that  the  trouble  was  caused  by  the  brasses  gripping  the 
journal  across  the  zero  line  of  the  piston  thrust. 


This  was  the  condition  on  locomotives  equipped  before 
the  advent  of  the  grease  lubricated  driving  box  and  the 
trouble  experienced  when  running  at  high  speed  was,  perhaps, 
the  cause  of  bringing  about  the  grease  equipped  driving  box. 

At  the  same  time  that  this  trouble  was  experienced  in 
running  high  speed  locomotives  equipped  with  oil  I  have 
seen  both  heavy  Consolidation  and  switching  locomotives 
shopped,  with  high  mileage,  on  which  the  boxes  would 
have  to  be  scraped  out  in  line  with  the  piston  thrust  in 
order  to  get  them  back  on  the  journal.  These  locomotives 
were  shopped  to  turn  the  tires  before  the  laws  governing  these 
things  were  in  vogue  and  sometimes  had  J^-in.  tread  wear. 

^ly  purpose  in  speaking  of  dicse  facts  is  to  try  to  show 
that  the  generating  of  heat  in  high  speed  service  is  a  factor 
which  causes  wear  in  line  with  the  piston  thrust. 

I  will  state  also  that  ni}'  observation  of  the  way  in  which 
the  wear  takes  place  in  heavy  locomotives  running  at  high 
speed,  with  high  piston  thrust,  leads  me  to  the  conclusion 
that  if  a  bearing  was  so  designed  as  to  completely  surround 
the  journal  in  direct  line  with  the  piston  thrust  that  they 
will  still  continue  to  wear  and  pound  if  no  provision  is 
made  in  the  design  to  compensate  for  the  distance  to  the 
outside  of  the  bearing  beyond  the  neutral  axis  of  the  journal. 

Friction  is  measured  by  the  weight,  the  load  being  great- 
est at  the  point  most  distant  from  the  neutral  axis  and  no 
rigid  parallel  condition  in  line  with  the  journal  across  the 
frames  will  meet  the  requirements  of  bringing  sufficient  sur- 
face into  play  to  compensate  for  tlie  tendency  of  the  bear- 
ing to  wear  at  tlie  outside  and  next  to  the  wheel  hub. 

I  am  in  agreement  with  Mr.  Prescott  in  regard  to  tlie  im- 
portance of  growing  piston  thrust  and  also  as  to  the  im- 
portance of  getting  into  it  at  tliis  time  when  the  tendency 
in  Imilding  is  in  the  direction  of  simple  engines  and  super- 
heat, with  greater  mean  effective  pressure  at  high  piston 
speed  and  increasing  tractive  eft'ort.  If  w'e  do  not  talk  now 
and  get  the  changes  made,  tlie  locomotives  will  do  the  talk- 
ing later  on.  John  C.  Murdock. 


THERMIT  vs.  AUTOGENOUS  WELDING 

New   H.wen,    Conn. 

To  THE  Editor  : 

In  his  letter  in  the  July  issue  of  the  Railway  Mechanical 
Engineer  E.  A.  Murray  quite  pertinently  sets  forth  the  ad- 
vantage of  the  Thermit  process  for  a  job  such  as  he  described. 
But  apparantly  the  damage  was  confined  to  distortion  of 
members  requiring  straightening.  The  photograph  and  de- 
scription do  not  disclose  that  there  was  any  breaking  up  of 
the  frame,  as  was  the  case  with  the  frame  welded  at  New 
Haven.*  .\n  inspection  of  the  photograph  shown  on  page 
99  of  the  February,  1919,  issue  discloses  the  fact  that  both 
ends  of  the  frame  were  practically  destroyed.  At  each  end, 
as  far  back  as  the  transom  member,  the  casting  was  broken 
up  into  many  pieces,  some  so  small  as  to  be  impossible 
to  replace  and  for  which  it  was  necessary  to  substitute 
flanged  steel  plates,  which  were  partly  riveted  and  partly 
welded  into  place. 

Three  out  of  five  of  the  sections  making  up  the  under  por- 
tion of  the  underframe  were  distorted  so  that  they  had  to  be 
cut  and  straightened,  and  this  portion  of  the  operation  of 
reclaiming  presumably  was  practically  the  same  as  that  in  the 
case  of  the  frame  which  Mr.  Murray  handled. 

I  have  been  familiar  for  a  great  many  years  with  the 
merits  of  the  Tliermit  process  and  know  the  fine  work  which 
can  be  done  with  it  under  some  conditions.  But  the  frame 
which  we  welded  was  so  badly  broken  up  that  it  would  have 
been  a  physical  impossibility  to  have  repaired  it  with  the 
Thermit  process.  I  am  taking  the  liberty  of  again  bringing 
the  matter  up  in  order  that  the  difference  in  the  nature  of 
the  two  jobs  may  be  clearly  drawn.  W.  L.  Bean. 

*Sce  tlie  February.  1919,  issue  of  the  Railway  Mechanical  Engineer, 
Itagc    97. 
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New  Canadian  Pacific    Locomotives 

Mikado  Type  for  Freight  Service;  Heavy  Frame 
Construction    and     Interchangeable    Side    Rods 

BY  W.  A.  NEWMAN 

Engineer  of  Locomotive  Construction 


THE  locomotive  building  program  now  being  carried  out 
by  the  Canadian  Pacific  Railway  includes  four  new 
types  of  locomotives;  a  Mikado  type  locomotive  having 
a  tractive  effort  of  56,000  lb.,  two  classes  of  Pacific  type 
locomotives  with  43,700  and  42,600  lb.  tractive  effort  re- 
spectively, and  a  Santa  Fe  type  locomotive  with  a  tractive 
effort  of  66,000  lb.  All  of  these  locomotives  have  been 
designed  by  the  mechanical  engineering  department  of  the 
Canadian  Pacific  and  are  being  contsructed  at  the  Augus 
shops  in  Montreal. 

The   initial   order   of    10   Mikado   t)pe   locomotives   has 


235,000  lb.  on  the  driving  wheels,  which  gives  a  factor  of 
adhesion  of  4.18.  The  cylinders  are  25  in.  by  32  in.,  driv- 
ing wheels  63  in.  outside  diameter,  which  with  a  normal 
boiler  pressure  of  200  lb.  per  sq.  in.,  gives  a  maximum  calcu- 
lated tractive  effort  of  56,000  lb. 

THE    BOILER 

The  boilers  are  of  the  extension  wagon  bottom  type,  and 
are  the  first  of  this  kind  to  be  used  on  Canadian  Pacific 
locomotives.  This  type  of  construction  was  adopted  for 
several  reasons ;  the  steam  dome  can  be  located  on  the  second 
course,  which  simplifies  the  seam  construction  on  the  third 
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Extension  Wagon   Bottom   Boiler  for  Canadian   Pacific  Mikado  Type  Locomotive 


already  been  completed  and  one  of  them  is  described  in 
this  article.  The  other  new  types  of  locomotives  are  now 
building  and  will  be  described  in  later  issues  of  this  publi- 
cation. 

The  design  of  the  Mikado  locomotives  is  largelv  Ijased 
on  the  experience  obtained  from  the  earlier  Mikado  type 
which  was  designed  and  constructed  by  the  Canadian  Pacific 
in  1912.  There  are  no  radical  departures  from  what  is 
commonly  accepted  as  standard  practice.  Close  attention 
has,  however,  been  paid  to  the  design  of  every  detail  and 
no  effort  spared  to  produce  a  common-sense  locomotive  which 
will  give  relialile  and  efficient  service. 

The  locomotives  have  a  total  weight  of  320,500  11)..  with 


course;  the  standpipe  is  further  away  from  the  crown  sheet 
where  the  greatest  ebullition  occurs;  it  shortens  the  dry  pipe 
and  consequently  the  length  of  the  steam  passage,  and  pro- 
vides a  greater  steam  storage  space,  which  should  be  of 
material  advantage  in  increasing  superheater  efficiency. 

The  boiler  design  is  the  result  of  a  very  careful  study  of 
boiler  proportions  and  construction,  every  care  being  taken 
to  insure  ample  steam  generating  capacity,  combined  with 
easy  steaming  qualities.  The  smallest  details  of  construc- 
tion were  given  close  attention  with  ease  of  maintenance  iu 
view. 

The  capacity  of  the  boiler  in  relation  to  the  cylinder 
requirements  is  102.5  per  cent,  based  on  Cole's  ratios.    The 
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length  of  tubes  is  18  ft.  6  in.,  which  is  a  close  approximation 
of  the  most  efficient  ratio  of  tube  length  to  diameter.  A 
28-in.  barrel  combustion  chamber  is  used,  this  being  the 
first  coml)ustion  chamber  of  this  type  on  the  Canadian 
Pacific  Railway.  The  mudring  ends  are  of  cast  steel  welded 
to  wrought  iron  side  pieces.  The  ends  have  drop  corners 
to  allow  through  riveting  for  the  corner  fastening  of  the 
inside  firebox  sheet. 

THE    FRAMES 

The  frames  are  a  little  heavier  than  is  usually  found  in 
general  locomotive  practice.  This  is  chiefly  on  account  of 
the  difficulty  experienced  with  frame  breakages,  particularly 
in  sections  of  Canada  in  which  extremely  low  winter  tempera- 


Special  Wedge  Casting  to  Reinforce  the  Frame  and  Cylinder  Casting 

tures  are  experienced.  The  frames  are  of  the  single  front 
rail  type  and  it  has  been  the  experience  of  the  Canadian 
Pacific  that  the  majority  of  breakages  with  such  frames  come 
directly  Ijehind  the  cylinders.  This  apparently  has  been 
largely  due  to  insufficient  fastening  to  the  cj'linders  and  on 
account  of  the  twisting  strains  set  up  due  to  the  narrow 
bolting  face  of  the  cylinders  in  comparison  with  the  total 
depth  of  the  frame  through  the  pedestals.  In  an  attempt 
to  correct  this,  a  IS-in.  depth  of  frame  section  at  the  back 
of  the  cylinders  has  been  used  and  an  extension  lug  carried 
forward  from  the  top  rail  of  the  frame,  which  engages  with 
and  bolts  to  a  vertical  lug  on  the  back  wall  of  the  cylinder 
casting.  This  gives  a  total  vertical  bolting  face  at  the  Ijack 
of  the  cylinders  of  ZQ'i  in.,  which  it  is  expected  will  effec- 
tively counteract  any  twisting  strain  to  which  this  section 
of  the  frame  will  Ije  subjected.  This  construction  is  shown 
in  detail  in  the  illustrations. 

In  addition  to  being  bolted  to  the  usual  side  vertical 
bolting  face  underneath  the  cylinders,  each  frame  is  further 
secured  by  being  bolted  through  a  casting  which  extends 
between  the  locomotive  frames  and  Ijears  against  extension 
lugs  at  the  center  of  the  cylinder  castings.  These  lugs  have 
a  tapered  face,  and  the  whole  casting  is  first  driven  in  place, 
secured  by  vertical  bolts,  and  then  bolted  horizontally 
through  the  frame  and  cylinders. 

The  frames  are  of  a  uniform  width  of  6  in.  throughout. 
The  depth  of  section  at  the  top  of  the  pedestal  is  6'l4  in., 
the  minimum  depth  of  the  top  rail  between  pedestals  5J4 
in.,  and  the  minimum  depth  at  the  bottom  rail  4'j  in. 

TR.^ILING    TRUCK 

The  locomotives  are  equipped  with  the  \'aughan  trailing 
truck,  the  extension  frame  being  outside  the  trailing  wheels 
and  spaced  6  ft.  o}4   in.  center  to  center.     No  radius  bar 


is  used  with  these  trucks,  the  guiding  motion  being  ob- 
tained from  inclined  vertical  faces  on  the  journal  boxes 
which  bear  against  faces  having  the  same  incline,  on  the 
pedestals  attached  to  the  extension  frame.  This  type  of 
truck  has  been  used  on  Canadian  Pacific  locomotives  for 
the  past  1j  years  and  has  given  satisfactory  service. 

ASH    PAN    AND    GRATES 

The  chief  advantages  of  this  construction  of  rear  frame 
are  simplicity  and  that  an  ash  pan  of  ample  capacity  can 
be  obtained  with  very  few  relatively  flat  horizontal  surfaces, 
as  will  be  seen  by  a  study  of  the  ash  pan  drawing.  An 
ash  pan  of  ample  capacity  and  with  quick  slopes  is  abso- 
lutcl}'  imperative  for  locomotives  0]5erating  in  cold  climates, 
and  a  great  deal  of  attention  was  given  to  the  design  of  this 
ash  pan.  As  far  as  possible,  all  corner  angles  are  located 
outside  the  pan  and  straight  joints  in  the  plate  formed  by 
flanging  the  plate  to  the  outside,  the  joint  being  made  with 
sheet  asbestos.  This  construction  removes  a  great  many 
bolt  heads  from  the  inside  of  the  pan.  The  ash  pan  doors 
are  of  the  swinging  type  and  are  supported  from  pivot 
points  located  back  of  the  door  center  of  gravity,  so  that 
the  doors  are  self-closing  Ijy  their  own  weight.  This  is 
particularly  advantageous  from  a  standpoint  of  fire  risk. 
Tlie  ash  pan  is  supported  Ijy  a  combination  cast  steel  bracket, 
which  also  forms  a  support  for  the  grate  side  carriers. 

The  grates  are  of  the  butt  finger  type,  10  in.  wide,  are  in 
four  sections,  and  are  all  moving  grates.  Dead  grates  at 
the  front  and  back  have  Ijeen  eliminated.  The  center  car- 
rier is  of  very  light  cast  .steel  con.struction  and  is  reinforced 


Extension     Lug    on     the     Frame     Bolted     to     Vertical     Lug     on     the 
Cylinder  Casting 

along  the  bottom  or  tension  member  by  a  structural  tee  iron, 
shrunk  in  place  and  riveted.  Careful  attention  was  given  to 
the  design  of  the  grate  side  carriers  to  eliminate  warping. 
The  design  finally  adopted  has  the  side  carriers  in  two 
sections.  This  permits  a  stiffer  construction  and  also  facili- 
tates any  repairs  to  firebox  corners,  as  only  one  section  of 
the  grates  need  be  remoxeil. 

RODS   AND    MDTION   WORK 

The  main  and  side  rods  are  of  ordinary  carbon  steel  and 
present  no  unusual  features,  except  that  the  front  and  back 
side  rods  have  been  made  interchangeable;  that  is,  the  back 
right  and  front  left  side  rods  are  identical.  The  piston  heads 
are  of  cast  iron  and  are  considerably  lighter  than  heads 
two  inches  smaller  in  diameter  which  have  l>een  used  as 
standard  on  other  Canadian   Pacific  locomotives.     This   is 
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the  result  of  a  very  close  analysis,  both  mathematically  and 
by  actual  tests,  of  the  stresses  in  piston  heads.  The  cross- 
head  is  a  modification  of  that  previously  used  as  standard 
by  the  Canadian  Pacific.  The  body  of  the  crosshead  is 
cast  in  one  piece  and  takes  removable  cast  iron  wearing 
pads,  which  are  in  three  sections,  top  and  bottom,  and  are 
retained  in  place  by  side  plates  which  are  bolted  to  the 
crosshead  Ijody. 

The  union  link  connection  to  the  crosshead  is  slightly 
unusual.  It  is  apparently  carried  Ijy  the  wrist  pin,  but 
actually  works  on  a  bearing  which   is  part  of  the  inside 


flanged  in  two  parts  and  joined  at  the  center  by  a  riveted 
butt  joint.  The  top  is  flanged  in  one  piece.  This  gives 
an  extremely  light  construction  for  the  large  carrying  ca- 
pacity, the  total  weight  of  the  sand  box  empty  being  975  lb. 

Every  effort  was  made  to  oljtain  the  most  efficient  layout 
on  the  back  head  of  the  boiler  so  that  all  valves,  the  throttle 
lever,  lubricator,  air  brake  equipment,  etc.,  would  all  be 
properly  located,  and  at  the  same  time  permit  both  the 
enginenian  and  fireman  to  have  an  unobstructed  view  of  the 
water  glass  and  steam  gage. 

The  widtli  of  the  firebox  prevented  locating  the  brake- 
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Section  at  Wheel  Pocket 


Arrangement    of    Ashpan    for   Canadian    Pacific    iVm<ado    Locomotive 


washer.  This  washer  fits  on  a  tapered  shoulder  on  the 
crosshead  body,  so  that  the  wrist  pin  is  relieved  of  any 
thrust  from  the  union  link. 

Although  all  motion  parts  are  of  ordinary  carbon  steel, 
particular  attention  has  l^een  given  in  their  design,  to  the 
reduction  of  weight,  with  the  result  that  the  reciprocating 
parts  are  only  96  lb.  heavier  than  those  used  on  the  lighter 


man's  seat  in  the  usual  position  ahead  of  the  fireman's  seat 
and  between  the  fircljox  and  the  cab  side.  The  cab  is  of 
the  Canadian  Pacific  standard  vestibule  type,  and  it  was 
finally  decided  to  locate  the  brakeman's  seat  directly  be- 
hind the  fireman's.  The  vestibule  cab  includes  two  lockers, 
one  on  either  side  of  the  cab,  back  of  the  doors.  To  make 
room  for  the  brakeman's  seat,  the  locker  on  the  left  hand  side 
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Half  Views  of  Front  Firebox  Sheet,   Front  Tube  Sheet  and   Back  Head   and   Section  Through    Firebox  at  Throat 


Mikado  type  engine,  which  is  an  increase  in  weight  of  5.87 
per  cent,  as  against  an  increase  in  piston  load  of  31  per 
cent. 

S.AND  BOX  .AND  CAB  FITTINGS 

An  oval  sand  box  is  used  which  has  a  capacity  of  20 
cu.  ft.     This  is  of  built-up  construction,  the  bottom  being 


was  omitted  and  the  height  of  the  locker  on  the  right  side 
increased  to  six  feet.  A  fold-up  brakeman's  seat  was  then 
located  on  the  left  side  in  such  a  way  that  with  the  seat 
dropped  in  place  and  the  door  closed,  a  drop  panel  in  the 
door  forms  a  window  to  enable  the  brakeman  to  look  out. 
This  window  is  provided  with  a  small  arm  rest  of  the 
usual  construction,  wliich  folds  inward  when  the  door  panel 
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is  raised.  The  locker  on  the  right  side  of  the  cab  is  divided 
into  two  parts,  tlie  4-ft.  upper  locker  being  lined  with  wood 
and  furnished  with  coat  hangers  to  take  the  crew's  clothes. 
The  bottom  locker  is  used  for  supplies,  and  the  signal  equip- 
ment is  carried  in  a  wire  rack  located  under  the  roof  of 
the  cab. 

THE   TENDER 

The  tender  is  of  the  water  Ijottom  construction  with  a 
total  capacit)'  of  8,000  Imperial  gallons,  which  is  equivalent 
to  9,600  American  gallons,  and  has  a  coal  capacity  of  12 
tons.  The  slope  of  the  back  coal  sheet  is  45  deg.,  which 
is  sufficient  to  insure  that  all  the  coal  is  fed  to  the  front 
of  the  coal  space,  and  dispenses  with  the  use  of  a  coal  pusher. 
This  is  Canadian  Pacific  standard  construction,  all  loco- 
motive tenders  being  fitted  in  this  waw  The  tank  bottom 
is  in  two  pieces,  having  one  longitudinal  butt  joint  with 
inside  and  outside  w-elts.  The  swash  plate  bracing  has 
been  very  carefully  worked  out  in  order  to  eliminate  all 
unnecessary  strains  on  the  riveting  and  to  insure  freedom 
from  trouble  from  leaky  tenders.  The  tank  is  supported  b}- 
a  Commonwealth  one-piece  cast  steel  underframe.  The 
tender  trucks  are  of  the  equalizer  type  with  combination 
semi-elliptic  and  coil  springs. 

SPECL4L    EQUIPMENT    AND    AIR    BRAKE 

These  locomotives  are  equipped  with  Security  brick  arches. 
Cole  extension  main  driving  Ijoxes,  Franklin  automatic  driv- 
ing box  wedges,  Franklin  radial  buffers,  Franklin  unit 
safety  bar  (of  standard  C.  P.  R.  laminated  design),  P'rank- 
lin  vertical  type  steam  grate  shakers,  Franklin  No.  8  auto- 
matic firedoors.  Economy  engine  truck,  Nathan  type  "T" 
top  checks.  World  safety  valves,  Detroit  luliricators,  Han- 
cock non-lifting  type   "H.   N.   L."   inspirators  on  the  left 
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Casf  Sfeel  Bodi/ 
Crosshead    With    Cast   Iron   Wearing    Pads 


side,  and  Hancock  type  "A"  lifting  inspirators  on  the 
right  side,  Ragonnet  reverse  gear,  Never-Clog  air-sanders 
and  Pyle-National  turbo  generators  with  incandescent  head- 
lights. 

The  air  brake  is  the  Westinghouse  schedule  "ET"  with 
cross-compound  air  compressors.  Ample  cooling  surface  is 
provided  in  the  air  brake  piping,  2-in.  pipes  being  used  be- 
tween the  compressor  and  the  first  reservoir.  A  parasite 
reservoir  is  also  part  of  the  air  system  with  which  this  loco- 
motive is  equipped,  and  the  pressure  is  controlled  by  a 
Westinghouse  Parasite  governor. 

The  locomotives  are  hand-fired  and  have  proved  excep- 


tionally easy  steamers,  and  quite  live  up  to  the  expectations 
of  economy  in  coal  and  water. 

The  principal  data  and  dimensions  are  as  follows: 

General  Data 

Case   4  ft.  B'/i  in 

Service    Freight 

1'  uel    Bit   coal 

Tractive   effort    56,147  lb. 

Weight    in    working    order    320,500  1b. 

Weight     on     drivers     235.000  lb. 

Weight    on    leading    truck     28,000  lb. 

Weicht    on    trailing    truck     57.500  ib. 

Weight    of    engine    and    tender    in    working    order 498.600  ib. 

Wheel    base,    driving 16    ft.    6  in. 

Wheel    base,    total    38    ft.    Sin. 

Wheel   base,    engine  and   lender    68  ft. 

Ratios 

<iage  4  ft.  8^-  in. 

Service Freight 

Fuel   Bit.   Coal 

Tractive   effort    56,147  lb. 

Weight    in    working  order .120,500  lb. 

Weiglit    on    drivers 235,000  lb. 

Weight  on  leading  truck 28,000  lb. 

Weight    on    trailing    truck 57,500  lb. 

Weight  of  engine  and  tender  in  working  order 498,600  lb. 

Wheel  base,  driving 16  ft.  6  in. 

Wheel    ba.se,   total .15    ft.    8   in. 

Wheel  base,  engine  and  tender 68   ft. 

Weight    on    drivers    -i-    tractive    effort 4.18 

rotal    weight    -i-    tractive    effort 5.7 

Tractive  effort    X    diatn.    drivers    -^    equivalent  heating  surface" 717 

iiquivalent  heating  surface'    -r   grate  area    70.1 

Firebox  heating  surface  -i-  equivalent  heating  surface,*   per  cent 9.47 

Total    weight    -r-    equivalent    heating  .surface* 65.0 

\olume  both   cylinders    18.9   en.   ft. 

Equivalent    heating    surface*    -^    vol.    cylinders ..,.261.0 

Grate  area  -^  vol    cylinders 3.72 

Cylinders 

Kind     Simple 

Diameter   and   stroke    25   in.   by   32   in. 

I  'ah-es 

Kind      ; Piston 

lliameter i 14  in. 

lireatest     travel     6  •  i  in. 

Outside    lap    \y%  in. 

Inside    clearance    \i  in. 

Lead  in   full  gear    3/i6  in. 

Wheels 

Driving,    diameter    over    tires 63  in. 

Driving,    thickness   of    tires    iVi  in. 

Driving   journals,    main,    diameter   and   length ll^i    in.    by  21  in. 

Driving  journals,    others,    diameter    and   length lOJ^    in    by    14  in. 

Fngine    truck    wheels,    diameter 31  in. 

Mneine   truck,   journals    6    in.    by    12  in. 

Trailing    truck   wdieels,    diameter    45  in. 

Trailing    truck,    journals    9    in.    by    14  in. 

Boiler 

Style    Extended  wagon   bottom 

Working  pressure   200  lb.  per  sq.  in. 

Outside  diameter  of  first  ring  80  in. 

Firebox,  length  and   width    120!j   by   MH  in. 

Firebox  plates,  thickness.  .Tube   Yjin.,  crown  and  back  ig  in,  sides  5/16  in. 

Firebox,   water   space Front   5   in.,   baclc   and  sides   AVj  in. 

Tubes,    number    and    outside    diameter 211.    2]/^   jn. 

Flues,    number    and    outside    diameter 40.     5^   in. 

Tubes    and    flues.    leni;th     18    ft.    6  in. 

Heating    surface,    tubes    and    flues 3,347,    78    sq.   ft. 

Heating  surface,  firebox,  including  arch   tubes 317  sq.  ft. 

Healing  surface,  total    3,664.78  sq.   ft. 

.Sujierheater  heating  surface    845    s(|.   ft. 

Eqiuvalent    heating    surface*     4,932.28    sq.ft. 

Grate    area     70,3     sq.   ft. 

Tender 

Tank     Water    bottom 

1-rame    i Cast    steel 

Weight     178. lOO  lb. 

Wheels,    diameter    36  in. 

Inurnals.    iliameter   and    length 6   in.    by    11    in. 

Water  capacity    : 8.000   imp.    gal. 

Coal    capacity    12    tons 


'Equivalent    heating   sui;face    =    total    evaporative    heating    surface    +    l.S 
imes  the  superheating  surface. 


Br.\zilian  Coal. — According  to  the  British  Chamber  of 
Commerce  in  Brazil,  it  is  reported  that  experiments  have 
recently  been  made  by  the  Central  Railway  with  Ijriquettes 
composed  of  national  coal  from  the  Caqapava  mines  and 
American  fuel.  The  experiments,  which  were  carried  out 
under  strict  technical  requirements,  gave  excellent  results 
and  fully  satisfied  the  experts  who  w'ere  present.  It  is  be- 
lieved, says  the  Chamber  of  Commerce,  that  the  tests  made 
with  the  Caqapava  coal,  from  mines  in  the  state  of  Sao 
Paulo,  situated  close  to  the  Central  Railway,  with  which 
it  will  .shortly  be  linked  up  by  a  branch  line  of  12  km.,  may 
eventually  lead  to  a  decrease  of  over  50  per  cent  in  the 
imports  of  American  coal  making  an  apprecialJe  economy. 


Shop  Employees'  Wage  Agreement 

Negotiated  with   Railroad  Administration;  Includes 
the    Wage    Adjustments    and    Working   Conditions 


Director  General  Mines  entered  into  the  following  agree- 
ment, effective  October  20,  with  the  shop  employees  on  roads 
under  federal  operation,  represented  by  the  Railway  Em- 
ployees' Department  of  the  American  Federation  of  Labor 
and  it  affiliated  organizations  of  the  Mechanical  Section  and 
Divisions  Nos.  1,  2  and  j,  thereof,  including  the  Interna- 
tional Association  of  Machinists,  International  Brotherhood 
of  Boilermakers,  Iron  Ship  Builders  and  Helpers  of  America, 
International  Brotherhood  of  Blacksmiths  and  Helpers, 
Amalgamated  Sheet  Metal  Workers'  International  Alliance, 
International  Brotherhood  of  Electrical  Workers,  and  the 
Brotherhood  Railway  Carmen  of  America. 

It  is  understood  that  this  agrement  shall  apph'  to  those  who 
perform  the  work  specified  in' this  agreement  in  the  mainten- 
ance of  equipment,  maintenance  of  way,  signal  maintenance 
(except  electricians  engaged  in  signal  maintenance,  tele- 
graph maintenance  and  all  other  dcjiartments  of  all  railroads 
in  federal  operation,  shop  employees  of  American  Railway 
Express,  and  Pullman  Car  Line  employees  having  the  same 
working  conditions  as  specified  in  Supplement  No.  4  to 
General  Order  No.  27.  It  is  understood  that  this  agreement 
does  not  annul  agreements  already  in  effect  with  other  organ- 
izations unless  and  until  a  majority  of  the  employees  con- 
cerned express  a  desire  for  a  change. 

GENERAL  RULES 

Hours  of  Service. — Rule  1.  Eight  hours  shall  constitute  a  day's  work. 
All  employees  coming  under  tlic  provisions  of  this  schedule,  except  as  pro- 
vided  for  in  Rule   15.  shall  be  paid  on  the  hourly  basis. 

Rule  2.  When  one  <;hift  is  employed,  tlie  starting  time  shall  be  not 
earlier  than  7  o'clock,  and  not  later  than  8  o'clock.  The  time  and  length 
of  the  lunch  period  shall  be  subject  to  mutual  agreement. 

Rule  3.  Where  two  shifts  are  employed,  the  starting  time  of  the  first 
shift  shall  be  governed  by  Rule  2,  and  the  second  shift  shall  start  immedi- 
ately following  the  first  shift,  nr  at  S  p.  m.  The  spread  of  the  second 
shift  shall  consist  of  eight  consecutive  hours,  including  an  allowance  of 
20  minutes  for  lunch  within  the  linits  of  the  fifth   hour. 

Rule  4.  Where  three  shift's  are  employed,  the  starting  time  of  the  first 
shift  shall  be  governed  by  Rule  2,  and  the  starting  time  for  each  following 
shift  shall  be  regulated  accordingly.  The  =pread  of  each  shift  shall  consist 
of  eight  consecutive  hours,  includins;  an  allowance  of  20  minutes  for  lunch 
■within  the  limits  of  the  fifth  hour. 

Rule  5.  The  time  established  for  commencing  and  quitting  work  for 
all  men  on  each  shift  shall  be  the  same  at  the  respective  points,  but  where 
three  shifts  are  worked  by  running  repair  forces,  and  two  shifts  by  back 
shop  forces,  the  quitting  time  of  the  first  shift  and  the  commencing  and 
quitting  time  of  the  second  shift  of  the  back  shop  forces  will  be  governed 
by  the  provisions  of  Rule  3. 

Exccftion.— It  is  agreed  that  three  eight  hour  shifts  may  be  established 
under  the  provisiors  of  Rule  4,  for  the  employees  necessary  to  the  continu- 
ous operation  of  power  houses,  millwright  gangs,  heat  treating  plants,  train 
yard  running  repair  and  inspection  forces  (not  repair  tracks)  without 
extending  the  |)rovisions  of  Rule   4  to  the   l)alance    of   the   shop   forces. 

Rule  6.  All  overtime,  except  as  the  provisions  of  Rules  7.  9,  10  and  15 
apply,  outside  of  bulletin  hours,  up  to  and  including  the  sixteenth  hour 
of  service  in  any  one  24-hoiir  period,  computed  from  the  starting  time  of 
the  em.ployee's  regular  shift,  shall  be  paid  for  at  the  rate  of  time  and  one- 
half  and  thereafter  at  the  rate  of  double  time,  up  to  the  starting  time  of 
the  employee's  regular  shift.  This  to  include  work  performed  on  Sun- 
days, New  Year's  Day,  Washington's  Birthday,  Decoration  Day.  Fourth  of 
July.  Labor  Day,  Thanksgiving  Day.  Christmas  and  such  state  holidays  as 
are  now  recognized  as  punitive  overtime  days  at  the  various  points  on  the 
respective  railroads  within   the  difFcrent  states. 

Rule  7.  For  continuous  service  after  regular  working  hours,  employees 
will  be  paid  one  hour  for  forty  minutes'  service  or  less,  and  shall  not  be 
required  to  work  more  than  one  hour  without  being  permitted  to  go  to 
meals.  Employees  called  or  required  to  return  to  work  will  be  allowed 
five  hours  for  three  hours  and  twenty  "linntes'  service  or  less.  They  shall 
be  required  to  do  oi^ly  such  work  as  held  or  called  for. 

Rule  8.  Employees  regularly  assigned  to  work  on  Sundays  or  holidays, 
or  those  called  to  take  the  place  of  =uch  em-ployees,  will  he  allowed  to  com- 
plete the  balance  of  the  day  unless  released  at  their  own  request.  Those 
who  are  called  will  be  advised  as  soon  as  possible  after  vacancies  become 
known. 

Rule  9.  Employees  required  to  work  during  lunch  period  shall  receive 
pay  for  one  hour  strnigh*  time  and  he  allowed  necessary  time  to  procure 
lunch  without  loss  of  time.  Thir  /Jnts  not  apply  where  employees  are 
allowed  the  twentv  minutes  for  lunch  without  deduction  therefor. 

Rule   10.      Employees,  except   as  the  provisions  of  Rules  12  and    IS  apply, 


sent  out  on   the   road  for   emergency   service,   shall   receive  continuous   time 
from  the  time  called  until  their  return  as  follows: 

Overtime  Emergency  Sen'icc  Road  (I'orfc.— Overtime  rates  for  all  over- 
time hours  and  straight  time  for  the  recognized  straight  time  hours  at 
home  station,  whether  working,  waiting  or  traveling,  except  that  after  the 
first  24  hours,  if  relieved  from  dutv  and  permitted  to  go  to  bed  for  five 
or  more  hours,  they  will  not  be  allowed  time  for  such  hours,  provided  that 
in  no  case  shall  an  employee  he  paid  for  less  than  eight  hours  on  week 
days,  and  eight  hours  at  one  and  one-half  time  for  Sundays  and  recognized 
holidays,  :or  each  calendar  day.  Where  meals  and  lodging  are  not 
|irovided  by  the  railroad,  actual  exprnses  will  be  allowed.  Employees  will 
receive  all  allowances  for  expenses  not  later  than  the  time  when  they  are 
paid  for  tlie  service  rendered.  Employees  will  be  called  as  nearly  as 
possible,  one  hour  before  leaving  time,  and  on  their  return  will  deliver  tools 
at  point  designated, 

Rule  11.  When  it  becoiT'es  necessary  for  employees  to  work  overtime, 
ihey  shall  not  be  laid  off  during  regular  working  hours  to  equalize  the 
time.  At  points  where  sufficient  number  of  employees  are  employed, 
employees  shall  not  work  Iwo  consecutive  Sundays  (holidays  to  be  con- 
sidered as  Sundays).  Record  will  be  kept  of  overtime  worked  and  men 
called   with   the   purpose   in    view    of  distributing  the  overtime   equally. 

Rule  12.  When  necessary  to  fill  tempor.-iry  vacancies  at  outlying  points, 
employees,  excluding  those  specified  in  Rules  14  and  15,  will  be  sent  out  and 
will  be  paid  for  this  service  as  follows:  Continuous  time  for  time  called 
up  to  time  of  reporting  at  point  lo  which  sent,  overtime  rates  for  all  over- 
time hours,  and  straight  time  for  the  recognized  straight  time  hours  at 
home  station,  whether  waitin.a  or  traveling  (the  same  provisions  to  apply 
for  retiirn  trip).  While  at  such  imint  they  will  be  paid  straight  time  and 
ovei  time  in  accordance  with  practice  at  home  point  with  a  guarantee  of 
not  less  than  eight  hours'  p.Ty,  at  the  established  rate,  for  each  calendar 
day,  including  Sundays  and  holidays  al  overtime  rates.  Where  meals  and 
lodging  arc  not  provided  by  the  railror-.d.  actual  expenses  will  be  allowed. 
Rules  in  existing  agreements  or  phop  rules  covering  the  road  service  de- 
scribed in  Rules  10  and  12,  which  are  more  favorable  to  the  employees,  are 
to  he  preserved. 

Rule  13.  Employees  changed  from  one  shift  to  another  will  be  paid 
overtime  rates  for  the  first  shift  of  each  change.  Employees  working  two 
shifts  or  more  on  a  new  shift  shall  be  considered  transferred. 

Rule  14.  Employees  regularly  assigned  to  road  work  whose  tour  of  duty 
is  regular,  and  who  leave  and  return  to  home  station  daily  (a  boarding 
car  to  be  considered  a  home  station)  shall  be  paid  continuous  time  from  the 
time  of  leaving  the  home  station  to  the  time  they  return,  whether  working, 
waiting  or  traveling.  exc]usive_  cf  the  meal  period,  at  straight  time  for  the 
regular  hours,  and  overtime  rates  for  all  overtime  hours,  as  per  overtime 
rules.  The  starting  time  to  be  not  earlier  than  5  a.  m.,  nor  later  than  8 
a.  ni.  Where  two  or  more  shifts  are  worked,  the  starting  time  of  each 
following  shift  will  be  regulated  accordingly. 

Rule  15.  Employees  regularly  assigned  to  perform  road  work  and  paid 
on  a  monthly  basis,  shall  be  paid  not  less  than  the  minimum  hourly  rate 
established  for  the  corresponding  class  or  employees  coming  under  the 
provisions  of  this  schedule,  on  the  basis  of  365  eight-hour  days  per  calendar 
year,  with  pay  at  the  rate  of  time  and  one-half  time  for  Sundays  and 
holidays  designated  herein;  otherwise,  overtime  will  not  be  paid.  Where 
meals  and  lodging  are  not  furnished  by  the  railroad,  or  when  the  service 
requirements  make  the  purchase  cf  meals  and  lodging  necessary,  while 
away  from  home  point,  emjjloyees  will  be  paid  actual  expenses.  This 
service  is  distinct  and  separate  from  that  performed  by  any  other  class  of 
employees  coming  under  the  provisions  of  this  schedule  and  is  not  to  be 
confused  therewith;  the  employees  assigned  to  it  shall  not  be  assigned  to  or 
used  to  perform  the  construction,  repair  and  emergency  work  assigned  to 
the  other  employees  i-nder  the  provisions  of  the  general  and  special  rules 
of   this   schedule. 

XOTE 

The  following  is  an  example  to  be  followed  in  ariiving  at  the  monthly 
rate: 

365   days  multiplied  by   8   equals 2,920  hours 

59  Sundays  and  holidays  at  one-half  time  will  be 

59  X  4.  equaling 236  hours 

Total  hours  to  be  paid  for 3,156  hours 

The  monthly  salary  is  arrived  at  by  dividing  the  total  earnings  of  3,156 
hours  by  12;  no  overtime  is  allowed  for  time  worked  in  excess  of  eight 
hours  per  day;  on  the  other  hand,  no  time  is  to  be  deducted  unless  the 
employee  lays  off  of  his  own  accord. 

Filling  i'a^raucies. — Rule  16.  When  an  employee  is  required  to  fill  the 
place  of  another  employee  receiving  a  higher  rate  of  pay,  he  shall  receive 
the  higher  rate,  but  if  required  to  fill,  temporarily  the  place  of  another 
employee  receiving  a  lower  rate,  his  rate  will  not  be  changed. 

Rule  17.  Employees  serving  on  night  shifts,  desiring  day  work,  shall 
have  preference  when  v.icancics  occur,  according  to  their  seniority. 

Rule  18.  When  new  jobs  are  created  or  vacancies  occur  in  the  respective 
crafts,  the  oldest  employees  in  point  of  service  shall,  if  sufficient  ability  is 
shown  by  trial,  be  given  preference  in  filling  such  new  jobs  or  any  vacancies 
that  may  be  desirable  to  them.  .Ml  vacancies  or  new  jobs  created  will  be 
bulletined.  Bulletins  must  be  posted  five  days  before  vacancies  are  filled 
permanently.  Emplovees  desiring  to  avail  themselves  of  this  rule  will  make 
application  lo  the  official  in  charge  and  a  copy  of  the  application  will  be 
given  to  the  local  chairman. 

Rule    19,      Mechanics  in  service  will  be  considered  for  promotion  to   posi- 
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tions  as  foremen.  When  vacancies  occur  in  poeiiions  of  gang  foremen  men 
from  the  resp<'Olivc  crafts  will  have  preference  in  promotion. 

Ri'le  20.  Employees  transferred  from  one  point  to  another,  with  a  view 
of  accepting  a  permanent  transfer,  will,  after  30  days,  lose  their  seniority 
at  the  point  they  left  and  their  seniority  at  the  point  to  which  transferred 
will  begin  on  date  rf  transfer,  seniority  to  govern.  Employees  will  not 
be  compelled  to  accept  a  permanent  transfer  to  another  point. 

Rule  21.  When  the  requirements  of  the  service  will  permit,  employees, 
on  request,  will  he  granted  leave  of  absence  for  a  limited  time,  with 
privilege  of  rct^ewai.  .An  employee  absent  on  leave  who  engages  in  other 
employment,  «iH  lose  his  seniority  unless  special  provisions  shall  have 
been  made  therefor  by  the  proper  official  and  committee  representing  his 
craft.  The  arbitrary  refusal  nf  a  reasonable  amount  of  leave  of  employees 
when  they  can  be  spared,  or  failure  to  handle  promptly  cases  involving 
sickness  or  business  matters  of  serious  importance  to  the  employee,  is  an 
improper  practice  and  may  be  handled  as  unjust  treatment  under  this 
agreement- 

.-ibsence  from  Work. — Rule  23.  In  case  an  employee  is  unavoidably  kept 
from  work  he  will  not  be  discriminated  against.  An  employee  detained 
from  work  on  account  of  sickness  or  for  any  other  good  cause  shall  notify 
his  foreman  as  early  as  possible. 

Faithful  Senire. — Rule  23.  Employees  who  have  given  long  and  faithful 
service  in  the  employ  of  the  company  and  who  have  become  unable  to 
handle  heavy  work  to  advantage,  will  be  given  rrefercnce  of  such  light  work 
in  their  line  as  they  2re  able  to  hand!c. 

Attcttditi^  Court.— Ttule  24.  When  attending  court  as  witnesses  for  the 
railroad,  employees  will  receive  pay  for  all  time  lost  at  home  station,  with 
a  minimum  of  eight  hours'  time  each  week  day  and  eight  hours  at  rate  and 
one-half  for  Sundays  and  holidays,  either  at  home  station,  away  from 
home,  or  (raveli:  g.  Time  and  one-half  will  be  paid  for  traveling  during 
overtime  hours  where  emplyoee*  arc  unable  to  secure  sleeping  car  accom- 
modation. Actual  expenses  will  be  allowed  when  away  from  home  station, 
and  ncessary  expenses  will  be  allowed  when  .it  home.  When  necessary, 
the  company  will  furnish  transportation  and  will  be  entitled  to  certificate 
for  witness  fees  in  all  cases. 

Paying  Off. — Rule  25.  E-Tiployees  will  be  paid  off  during  their  re^lar 
working  hours,  'cmi-monthly,  except  where  existing  state  laws  provide  a 
more  desirable  paying  off  condition.  Should  the  regular  pay  day  lall  on 
a  holiday  or  days  when  the  shops  are  closed  down,  men  will  be  paid  on 
the  preceding  day.  Where  there  is  a  shortage  equal  to  one  day's  pay  or 
more  in  the  pay  of  an  employee,  a  voucher  will  be  issued  to  cover  the 
shortage.  Employees  leaving  the  service  of  the  company  will  be  furnished 
with  a  time  voucher  covering  all  time  due  within  24  hours  where  D.  C. 
checks  are  issued  and  within  ^S  hours  at  other  points,  or  earlier  when 
possible. 

Rule  26.  During  inHement  weather  provision  will  be  made  where  build- 
ings are  available  to  pay  employees  under  shelter. 

Reduction  of  Forces. — Rule  27.  When  it  becomes  necessary  to  reduce 
expenses,  the  force  at  any  point  or  in  any  department  or  sub-division  thereof 
shall  be  reduced,  seniority  as  per  Rule  31  to  govern:  the  men  affected  to 
take  the  rate  of  the  job  to  which  they  are  assigned.  Five  days*  notice  will 
be  given  men  affected  before  reduction  is  made,  and  lists  will  be  furnished 
local  committee.  In  the  restoration  of  forces,  senior  laid  off  men  will  be 
given  preference  cii  re-cmploymcnt.  if  available,  within  a  reasonable  time, 
and  shall  be  returned  to  their  former  position;  local  committee  will  be 
furnished  list  of  men  to  be  restored  to  service;  in  reducing  force  the  ratio 
of  apprentices  will  be  maintained. 

Rule  28.  Employees  laid  off  on  account  of  reduction  in  force,  who 
desire  to  seek  employment  elsewhere,  will,  upon  application,  be  furnished 
with  a  pass  to  any  point  desired  on  the  same  railroad. 

Rule  29.  When  reducing  forces,  if  men  are  needed  at  any  other  point 
they  will  be  given  preference  to  transfer  to  nearest  point,  with  privilege 
of  returning  to  home  station  when  force  is  increased,  such  transfer  to 
be  made  without  expense  to  the  company.     Seniority  to  govern  all  cases. 

Rule  30.  Employees  required  to  work  when  shops  are  closed  down,  due 
to  breakdown  in  -nachinery.  floods,  fires,  and  the  like,  will  receive  straight 
time  for  regular  hours,  and  overtime  for  overtime  hours. 

i'fnionf. v.— Rule  31.  Seniority  of  employees  in  each  craft  covered  by 
this  agreement  shall  be  confined  to  the  point  employed  in  each  of  the 
following  departments:  Mair  tenance  cf  Way  (Bridge  and  Building  where 
separate  from  M.iintenance  of  Way  Department) :  Maintenance  of  Equip- 
ment: Maintenance  of  Telegraph;  Maintenance  of  Signals;  four  sub- 
divisions of  the  Carmen  as  follows:  Patternmakers.  Upholsters,  Painters, 
and  other  Carmen.  The  seniority  lists  will  be  open  to  inspection  and  copy 
furnished   ihe  committee. 

Assignment  of  Work. — Rule  32.  None  but  mechanics  or  apprentices 
regularly  employed  as  such  shall  do  mechanics'  work  as  per  special  rules  of 
each  craft,  except  foreman  at  points  where  no  mechanics  arc  employed. 

Rule  33.  In  compliance  with  the  special  rules  included  in  this  agreement, 
none  but  mechanics  and  their  apprentices  in  their  respective  crafts  shall 
operate  oxy-acetylene.  thermit,  or  electric  welders;  where  oxy-acetylene  or 
other  welding  processes  are  used,  each  craft  shall  perform  the  work  which 
was  generally  rccoenized  as  work  belonging  to  that  craft  prior  to  the  intro- 
duction of  such  processes,  except  the  use  of  the  cutting  torch  when  engaged 
in  wrecking  service. 

Fining  Foretnanship  Temporarily.— 'Ru}t  34.  Should  an  employee  be 
assigned  temporarily  to  fill  the  place  of  a  foreman,  he  will  he  paid  his  own 
rate,  straight  time  for  straight  time  hours  and  overtime  for  overtime  hours, 
if  greater  ihan  the  foreman'"  rate.  If  it  is  not,  he  will  get  the  foreman's 
rate.  Such  positions  shall  be  tilled  only  by  mechanics  of  the  respective  craft 
in  their  departments. 

Grievances. — Rule  35.  ShouH.  any  employee  subject  to  this  agreemeiit 
believe  he  has  been  unjustlv  dealt  with,  or  any  of  the  provisions  of  this 
agreement  have  been  violated,  the  case  shall  be  taken  to  the  foreman, 
general  foreman,  master  m«--chanic.  or  shop  superintendent,  each  in  their 
respective  order,  by  Ihe  duly  authorized  local  committee  or  their  repre- 
sentative. If  stenographic  report  nf  investigation  is  taken,  the  committee 
shall  be  furnished  a  copy.  If  the  result  still  be  unsatisfactory,  the  duly 
authorized  general  committee,  or  their  representatives,  shall  have  the  right 
of  appeal,  preferably  in  writing,  to  the  higher  officials  designated  to  handle 
such    matters    in    their    respective    order,    and    conference    will    be    granted 


within  ten  days  of  applitation.  All  conferences  between  local  officials  and 
local  committees  to  be  held  during  regular  working  hours  without  loss 
of  time  to  committeemen. 

Rule  36.  Should  the  highest  designated  railroad  official  or  his  duly 
authorized  representative  and  the  duly  authorized  representative  of  the 
employees  fail  to  agree,  the  ca?.c  shall  then  be  jointly  submitted  in  writing 
to  the  chief  executive  officer  of  the  railroad  and  the  chief  executive  officer 
of  the  Railway  Employees'  Department  of  the  American  Federation  of 
Labor  for  adjudication  or  final  disposition.  The  methods  of  procedure  will 
be  those  pvescribed  by  the  Railroad  Administration.  To  the  extent  that 
these  rules  may  remain  in  force  after  the  expiration  of  federal  operation, 
the  methods  of  procedure  will  thereafter  be  such  as  may  be  agreed  to  by 
the  representatives  of  the  railroads  and  the  representatives  of  the  organiza- 
tions herein  specified.  Prior  to  tiic  assertion  of  grievances  as  herein  pro- 
vided, and  while  questions  of  grievances  are  pending,  there  will  neither  be  a 
shut  down  by  the  employer  nor  a  suspension  of  work  by  the  employees. 

?ulc  37.  -An  employee  who  has  been  in  the  service  of  the  railroad  30 
days  shall  not  be  dismissed  for  incompetency,  neither  shall  an  employee  be 
discharged  for  any  carse  without  first  being  given  an  investigation. 

Rule  38.  If  it  is  found  that  an  employee  has  been  unjustly  discharged 
or  dealt  with,  such  enployee  shall  be  reinstated  with  full  pay  for  all  time 
lost. 

Comtnittces. — Rule  29.  The  company  will  not  discriminate  against  any 
committeemen,  who  from  time  to  time,  represent  other  employees,  and  will 
grant  them  leave  of  absence  and  free  transportation  when  delegated  to 
represent    other    employees. 

Apprentices. — Rule  40.  All  appreticcs  must  be  able  to  speak,  read,  and 
write  the  English  language  and  understand  at  least  the  first  four  rules  of 
arithmetic.  Applicants  for  regular  apprenticeship  shall  he  between  16  and 
21  years  of  age,  and  if  accefted.  sh^l  serve  four  years  of  290  days  each 
calendar  year.  If  retained  in  the  service  at  the  cxjnration  of  their  appren- 
ticeship they  shall  be  paid  not  less  than  the  minimum  rate  established  for 
journeymen  mechanics  of  their  respective  crafts.  In  selecting  helper 
apprentices,  seniority  will  govern  and  all  selections  will  be  made  in  con- 
junction with  the  respective  craft  shop  committees.  (Note;  See  special 
rules  of  each  craf*  for  additional  apprentice  rules.) 

Rule  41.  All  apprentices  must  be  indentured  and  shall  be  furnished  with 
a  duplicate  of  indenture  by  the  company,  who  will  also  furnish  every  oppor- 
tunity possible  for  the  apprentice  to  secure  a  complete  knowledge  of  the 
trade. 

Xo  apprentice  will  be  started  at  points  where  there  are  not  adequate 
facilities  for  learning  the  trade. 

Rule  40  shall  govern  in  the  employment  of  apprentices. 

FOR.M  OF  INDE.WTURE 

TItis  will  certify  that ; VKts  employed  as  a 

apprentice  by  the Railroad, 

at on 19. . .,     to    serve 

four  years,  a  minimum  of  two  hundred  and  ninety  days  each. 


(Title  of  officer  in   charge.) 
SERVICE  PERFORMED  DURING  APPRENTICESHIP 


This  will  certify  thai  on 19 

completed   the    course   of  apprenticeship  specified   above  and   is   entitled^   if 

employed   by    the Railroad    to    the   rates   of   pay 

and   conditions   of   sert'ice   of 


(Title  of  officer  in  charge.) 
Note:  The  aboi'e  forv.  is  to  be  used  both  for  regular  and  helper  appren- 
tices.     (Helper   apprentices   to   serve  3   years.) 

Rule  42.  The  ratio  of  apprentices  in  their  respective  crafts,  shall  not 
be  more  than  one  to  every  five  mechanics.  Two  apprentices  w-ill  not  be 
worked  together  as  partners.  The  distribution  of  apprentices  among  shops 
where  general  repairs  are  made  on  the  division  shall  be  as  nearly  as  pos- 
sible in  proportion  to  the  mechanics  in  the  respective  trades  employed 
therein.  In  computing  the  number  of  apprentices  that  may  be  employed 
in  a  trade  on  a  division,  the  total  number  of  mechanics  of  that  trade  em- 
ployed on  the  division  will  be  considered.  If.  within  six  months,  an  ap- 
prentice shows  no  aptitude  to  learn  the  trade,  he  will  not  be  retained  as 
an  apprentice.  An  apprentice  shall  not  be  dismissed  or  leave  the  service 
of  his  own  accord,  except  for  just  and  sufficient  cau^e,  before  completing 
his  apprenticeship.  Apprentices  shall  not  be  assigned  to  work  on  night 
shifts.  An  apprentice  shall  not  be  allowed  to  work  overtime  during  the 
first  three  years  of  his  apprenticeship.  If  an  apprentice  is  retained  in  the 
ser\'ice  upon  completing  the  apprenticeship,  his  seniority  rights  as  a 
mechanic  will  date  from  the  time  of  completion  of  apprenticeship.  Prefer- 
ence will  be  given  to  sons  of  employees  in  the  selection  of  apprentices  to 
the  extent  of  at  least   80  per  cent  of  the  number  employed. 

Rales  of  Pay. — Rule  43.  The  rate  for  all  mechanics  who  were  receiv- 
ing 68  cents  per  hour  or  more  under  Supplement  4  to  General  Order  27, 
except  those  provided  for  in  Rule  45,  will  be  increased  4  cents  per  hour, 
effective  May  1,  1919.  Steel  car  workers  and  other  mechanics  in  the  car 
department  who  were  receiving  the  rate  of  63  cents  per  hour,  under  Sup- 
plement 4  to  General  Order  27,  will  be  increased  4  cents  per  hour,  effec- 
tive May  1.  1919.  Other  mechanics  in  the  car  department  who  were  re- 
ceiving 58  cents  per  hour,  under  Supplement  4  to  General  Order  27,  wilj 
be  increased  9  cents  per  hour,  making  a  rate  of  67  cents  per  hour,  effective 
May   1.   1919. 

Rule  44.  .■\pprentices,  helpers,  and  other  classes  of  workmen  covered 
by  Supplement  4  to  General  Order  27,  except  those  provided  for  in  Rule 
45.  will  be  increased  4  cents  per  hour  above  the  present  rate,  effective 
May  1.  1919.  This  increase  to  apply  also  to  men  paid  on  the  step-rates 
provided  for  in  Section  2  and  2a  of  Article  2.  Supplement  4  to  General 
Order  27,   except  those  provided  for  in    Rule  45,   effective   May    1,    1919, 

Rule  45,  Linemen  and  others  covered  by  ..ule  141  shall  receive  68  cents 
per  hour,  effective  May  1,  1919.  Groundmen  covered  by  Rule  142  shall 
receive    62    cents    per    hour,    effective    May    1,     1919.       Coal    p'^r    elevator 
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operators    and    coal    pier    electric    hoist    operators    as    covered    by    Kule    143 
shall  receive   55  cents  per  hour,   effective  May    1,    1919. 

Applicants  for  Employmcttt.~Ru\e  46.  Applicants  for  employment  will 
be  required  to  make  statement  only  as  to  their  ability,  and  address  of 
relatives,  except  when  their  duties  require  them  to  distinguish  signals  or 
do  flagging  when  they  shall  be  required  to  pass  the  usual  eyesight  and 
hearing   tests. 

Conditions  of  Shopx.  Etc. — Rule  47.  Good  drinking  water  and  ice  will 
be  furnished.  Sanitary  drinking  fountains  will  be  provided  where  neces- 
sary. Pits  and  floors,  lockers,  toilets  and  wash  rooms  will  be  kept  in 
good  repair  and  in  a  clean,  dry  and  sanitary  condition.  Shops,  locker 
rooms  and  wash  rooms  will  be  lighted  and  heated  in  the  best  m.Tnner 
possible  consistent  with  the  source  of  heat  and  light  available  at  the  point 
in  question. 

Personal  Injuries. — Rule  48.  Employees  injured  while  at  work  will  not 
be  required  to  make  acciv.ent  reports  before  they  are  given  medical  at- 
tention, but  will  make  them  as  soon  as  practicable  thereafter.  Proper 
medical  attention  will  be  given  at  the  earliest  possible  moment,  and  em- 
ployees shall  be  permitted  to  return  to  work  without  signing  a  release 
pending  final  settlement  of  the  case.  At  the  option  of  the  employee,  per- 
sonal injurv  settlements  may  be  handled  under  the  provisions  of  Rules  35 
and  36.  Where  death  or  permanent  disability  results  from  injury,  the 
lawful  heirs  of  the  deceased  mav  have  the  case  handled  as  herein  provided. 
Rule  49.  A  place  will  be  provided  inside  all  shops  and  roundhouses 
where  proper   notices  of  interest   to  employees  may  be   posted. 

Shop  Trains.— Rule  50.  Existing  conditions  in  regard  to  shop  trains 
will  be  maintained  unless  changed  by  mutual  agreement.  The  company 
will  endeavor  to  keep  shop  trains  on  schedule  time,  properly  heated  and 
lighted,  and  in  a  safe,  clean  and  sanitary  condition.  This  not  to  apply 
to    temporary    service    provided    in    case    of   emergency. 

Free  Transportation. — Rule  51.  Employees  covered  by  this  agreement, 
and  those  dependent  upon  them  for  support,  will  be  given  the  same  con- 
sideration in  granting  free  transportation  as  is  granted  other  employees 
in  service.  General  committees  representing  employees  covered  by  this 
agreement  to  be  granted  same  consideration  as  is  granted  general  commit- 
tees   representing    employees    in    other    branches    of   the    service. 

Rule  52.  Employees  will  not  be  required  to  work  on  engines  or  cars 
outside  of  shops  during  inclement  weather,  if  shop  room  and  pits  are 
available.  This  does  not  apply  to  work  in  engine  cabs  or  emergency  work 
on  engines  or  cars  set  out  for  or  attached  to  trains.  Should  it  become 
necessary  to  establish  a  regular  night  shift  in  shops,  such  men  will  not 
be  used  on  running  repair  work  unless  work  is  brought  to  shop.  When 
it  is  necessary  to  make  repairs  to  engines,  boilers,  tanks  and  tank  cars, 
such  parts  shall  be  cleaned  before  mechanics  are  required  to  work  on 
same.  This  will  also  apply  to  cars  undergoing  general  repairs.  Employees 
will  not  be  assigned  to  jobs  where  they  will  be  exposed  to  sand  blast  and 
paint  blowers  while  in  operation.  All  acetylene  or  electric  welding  or 
cutting  will  be  protected  by  a  suitable  screen   when    its  use  is  required. 

Rule  53.  Emery  wheels  and  grindstones  will  be  installed  at  convenient 
places  in  the  shop  and  will  be  kept  true  and  in  order. 

Help  to  he  Furnished. — Rule  54.  Craftsmen  and  apprentices  will  be 
furnished  sutticient  competent  help,  when  needed  to  handle  the  work,  if 
available.  When  experienced  helpers  are  available,  they  will  be  employed 
in  preference  to  inexperienced  men.  Laborers  when  used  as  helpers  will 
be    paid    the    helpers'    rate. 

Rule  55.  When  dismantling  or  scrapping  engines,  boilers,  tanks,  cars 
(except  wood  cars)  or  other  machinery,  this  worT^  will  be  done  by  me- 
chanics of  their  respective  crafts.  Sufficient  help  will  be  furnished.  When 
wood  cars  are  dismantled  for  scrapping,  parts  to  be  removed  before  car 
is  burned  or  destroyed  will  be  removed  by  carmen. 

Rule  56.  No  employee  will  be  required  to  work  under  a  locomotive  or 
car  without  being  protected  by  proper  signals.  Where  the  nature  of  the 
work  to  be  done  requires  it,  locomotives  or  passenger  cars  will  be  placed 
over  a  pit,  if  available. 

Rule  57.  In  shops  and  roundhouses  not  now  equipped  with  connections 
for  taking  the  steam  from  engines  arrangements  will  be  made  to  equip 
them  so  that  steam  from  locomotives  will  not  be  blown  off  inside  the 
house. 

Rule  SS.  All  engines  will  be  placed  under  smoke  jacks  in  roundhouses 
where   practicable,  when   being  fired  up. 

Rule  59.  At  shops  and  roundhouses  equipped  with  electricity,  electric 
light  globes  and  extensions  will  be  kept  in  tool   rooms  available   for  use. 

Rule  60.  When  employees  are  required  to  check  in  and  out  on  their  own 
time,  they  will  be  paid  one  hour  extra  at  the  close  of  each  week,  regard- 
less of  the  number  of  hours  worked  during  the  week, 

MACHINISTS'  SPECIAL  RULES 

Qualifications. — Rule  61.  Any  man  wlio  has  served  an  apprenticeship 
or  has  had  four  years'  experience  at  the  machinists"  trade  and  who,  by  his 
skill  and  experience,  is  qualified  and  capable  of  laying  out  and  fitting  to- 
gether the  metal  parts  of  any  machine  or  locomotive,  with  or  without 
drawings,  and  competent  to  do  either  sizing,  shaping,  turning,  boring, 
planing,  grinding,  finishing,  or  adjusting  the  metal  parts  of  any  machine 
or   locomotive    whatsoever   shall  constitute  a   machinist. 

Classilication  of  IVork. — Rule  62.  Machinists'  work  shall  consist  of 
laying  out,  titling,  adjusting,  shaping,  boring,  slotting,  milling,  and  grind- 
ing of  materials  used  in  building,  assembling,  maintaining,  dismantling, 
and  installing  locomotives  and  engines  (operated  by  steam  or  other  power), 
pumps,  cranes,  hoists,  elevators,  pneumatic  and  hydraulic  tools  and  ma- 
chinery, scale  building,  shafting,  and  other  shop  machinery;  ratchet  and 
other  skilled  drilling  and  roaming;  tool  and  die  making,  tool  grinding  and 
machine  grinding,  axle  truing,  axle,  wheel  and  tire  turning  and  boring: 
engine  inspecting;  air  equipment,  lubricator  and  injector  work;  removing, 
replacing,  grinding,  bolting,  and  breaking  of  all  joints  on  superheaters; 
oxy-acetylenc,  thermit  and  electric  welding  on  work  generally  recognized  as 
machinists'  work;  the  operation  of  allmachines  used  in  such  work,  includ- 
ing drill  presses  and  bolt  threaders  using  a  facing,  boring  or  turning  head 
or  milling  apparatus,  and  all  other  work  generally  recognized  as  machinists' 
work. 

Machinist  Apprentices. — Rule  63.  Include  regular  and  helper  apprentices 
in  connection  with  the  work  defined  by  Rule  62. 


Machinist  Helpers. —  Rule  64.  Employees  assigned  to  help  machinists 
and  apprentices,  operators  of  drill  presses  and  bolt  threaders  not  equipped 
with  a  facing,  boring  or  turning  head  or  milling  apparatus,  bolt  pointing 
and  centering  machines,  wheel  presses,  bolt  threaders,  nut  tappers  and 
facers;  crane  men  helpers,  too!  room  attendants,  machinery  oilers,  box 
packers,  grease  cup  fillers  and  oilers,  and  applying  all  couplings  between 
engine  and  tenders;  locomotive  tender  and  draft  rigging  work  except 
when  performed  by  carmen. 

Assignment  to  Running  Repairs. — Rule  65.  Machinist  assigned  to  run- 
ning repairs,  shall  not  be  renquired  to  work  on  dead  work,  at  points  where 
dead   work  forces  are  maintained. 

Dead  If'orh.  —  Rule  66.  Dead  work  means  all  work  on  an  engine  which 
can  not  be  handled  wtihin  24  hours  by  the  regularly  assigned  running 
repair  forces  maintained   at   point  where  the  question   arises. 

Dead  Work  and  Running  Repair  Forces. — Rule  67.  Dead  work  forces 
will  not  be  assigned  to  perform  running  repair  work,  except  when  the 
regularly  assigned  running  repair  forces  are  unable  to  get  engines  out  in 
time  to  prevent  delay  to  train  movement. 

IVork  at  Wrecks. —  Rule  6R.  In  case  of  wrecks  where  engines  are  dis- 
abled, machinist  and  helper  (more  if  necessary)  shall  accompany  the 
wrecker.     They   will   work  under  the   direction  of   the   wreck   foreman. 

Apprentices  Classification  of  Il^orfr.— Rule  69.  Apprentices  shall  be  in- 
structed in  all  branches  of  the  machinists'  trade.  They  will  serve  three 
years  on  machines  and  special  jobs.  Apprentices  will  not  be  required  to 
work  more  than  four  months  on  any  one  machine  or  special  job.  During 
the  last  year  of  their  apprenticeship  they  will  work  on  the  floor.  Apprentices 
shall  not  work  on  oxy-acytylene,  thermit,  electric  or  other  welding  pro- 
cesses  until    they   are    in   Iheir   last   year. 

Helper  Apprentices. — Rule  70.  Helpers  who  have  had  not  less  than  two 
consecutive  years'  experience  as  machinist  helper  at  the  point  where  em- 
ployed, at  the  time  application  for  apprenticeship  is  made  may  become  a 
helper  apprentice.  When  assigned  as  a  helper  apprentice  they  must  not 
be   over   25    years   of  age. 

Rule  71.  Helper  apprentices  shall  serve  three  years,  a  minimum  of  290- 
days  each  calendar  year,  and  shall  be  governed  by  the  same  laws  and 
rules    as    governed    regular    apprentices. 

Rule  72.  The  number  of  helper  apprentices  must  not  at  any  time 
exceed  50  per  cent  of  the  combined  number  of  regular  and  helper  ap- 
prentices assigned. 

Rule  73.  Helper  apprentices  shall  receive  the  minimum  helper  rate  for 
the  first  six  months,  with  an  increase  of  2  cents  per  hour  for  every  six 
months  thereafter  until    they  have  served  three   years. 

Helpers. — Rule  74.  Helpers,  when  used  in  any  way  in  connection  with 
machinists'  work  shall  in  all  cases  work  under  the  orders  of  the  machinist, 
both   under   the  direction   of  the   foremen. 

Rule  75.  When  vacancies  occur  under  classification  of  machinist  helper 
(temporary  or  permanent)  machinist  helpers  in  the  service  will  be  given 
preference  in  promotion  to  position  paying  either  same  or  higher  rate  at 
station   employed,   seniority   to   govern. 

Rule  76.  Laborers,  or  similar  class  of  workmen,  shall  not  be  permitted 
to  do  helpers'  work  as  outlined  in  Rule  64  if  regular  machinist  helpers 
are   available. 

Differentials  for  Machinists. — Rule  77.  Machinists  required  to  inspect 
locomotives  and  swear  to  reports  required  by  the  Federal  Locomotive  In- 
spection Law  shall  receive  5  cents  per  hour  above  the  minimum  rate  paid 
machinists  at  the  point  employed.  Autogenous  welders  shall  receive  5  cents 
per  hour  above  the  minimum  rate  paid  machinists  at  the  point  employed. 

BOILERMAKERS'  SPECIAL  RULES 

Qtialitications. — Rule  78.  Any  man  who  has  served  an  apprenticeship, 
ur  has  had  four  years'  experience  at  the  trade,  who  can  with  the  aid  of 
tools,  with  or  without  drawings,  and  is  competent  to  either  lay  out,  build 
or  repair  boilers,  tanks  and  details  thereof,  and  complete  same  in  a  me- 
chanical  manner  shall  constitute  a  boilermaker. 

Classification  of  Work. — Rule  79.  Boilermakers'  work  shall  consist  of 
laying  out,  cutting  apart,  building  or  repairing  boilers,  tanks  and  drums; 
inspecting,  patching,  riveting,  chipping,  calking,  flanging  and  flue  work; 
building,  repairing,  removing  and  applying  steel  cabs  and  runnin  boards; 
laying  out  and  fitting  up  any  sheet  iron  or  steel  work  made  of  16  gauge 
or  heavier;  (present  practice  between  boilermakers  and  sheet  metal  workers 
on  railroads  to  continue  relative  to  guage  of  iron),  including  fronts  and 
doors;  grate  and  grate  rigging,  ash  pans,  front  end  netting  and  diaphragm 
work;  engine  tender  steel  under  frame  and  steel  tender  truck  frames,  ex- 
cept where  other  mechanics  perform  this  work,  removing  and  applying  all 
staybolts,  radials,  flexible  caps,  sleeves,  crown  bolts,  stay  rods  and  braces 
in  boilers,  tanks  and  drums,  applying  and  removing  arch  pipes;  operating 
punches  and  shears  for  shaping  and  forming,  pneumatic  stay  bolt  breakers, 
air  rams  and  hammers;  bull,  jam  and  yoke  riveters;  boilermakers'  work  in 
connection  with  the  building  and  repairing  of  steam  shovels,  derricks, 
booms,  housing,  circles  ana  coal  buggies;  eye  beam,  channel  iron,  angle 
iron  and  tee  iron  work;  all  drilling,  cutting  and  tapping,  and  operating 
rolls  in  connection  with  boilermakers'  work;  oxy-acetylene,  thermit  and  elec* 
trie  welding,  on  work  generally  recognized  as  boilermakers'  work,  and  all 
other  work  generally  recognized  as  boilermakers'  work.  It  is  understood 
that  present  practice  in  the  performance  of  work  between  boilermakers  and 
carmen     will     continue. 

Boilermaker  Apprentices. — Rule  80.  Include  regular  and  helper  ap- 
prentices in  connection  with  the  work  as  defined  by   Rule  79. 

Boilermaker  Helpers. — Rule  81.  Employees  assigned  to  help  boiler- 
makers and  their  apprentices,  operators  of  drill  presses  and  bolt  cutters  in 
the  boiler  shop,  boilerwashers,  punch  and  shear  operators  (cutting  only  bar 
stock  and  scrap). 

Running  Repair  Work. — Rule  82.  Running  repair  work  for  boilermakers 
shall  consist  of  such  boilermakers'  work  as  is  necessary  to  fit  locomotive 
to  make  a  successful  trip.  It  shall  include  staybolt  inspection,  ordinary 
repairs  to  ash  pan  and  front  end  nettings,  calking  and  repairing  leaks  in 
fireboxes  and  exterior  of  boiler  tanks.  The  application  of  staybolts,  patches 
and  flues,  will  be  done  by  dead  work  forces,  but  at  points  where  no  dead 
work  forces  are  employed,  the  roundhouse  men  will  be  expected  to  do 
such  work  as  will  be  necessary  to  fit  engine  to  return  to  main  terminal. 

Special    Sen-ices. — Rule    83.      Flange    turners,    layer    outs,    and    fitter    ups 
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shall  be  assigned  i.i  shops  where  flue  sheets  and  half  side  sheets  or  fire- 
boxes are  flanged,  removed  and  applied.  One  man  may  perform  all  these 
operations  wtiere  the  service  docs  not  require  more  than  one  man.  Boiler 
inspectors — staybolt  inspectors  will  be  assigned  at  all  points  where 
monthly  staybolts  and  boiler  inspection  of  15  or  more  engines  is  required. 
When  such  employees  have  no  inspection  work  to  perform,  they  may  be 
assigned  to  other  boilermakers"   work. 

Prctcction  for  Employees. — Rule  84.  Boilermakers,  apprentices  and 
helpers  will  not  be  required  to  work  on  boilers  or  tanks  while  electric  or 
other  welding  processes  are  in  use  or  when  tires  are  being  heated,  unless 
proper   protection    is  provided. 

Rule  85.  Xot  more  than  one  oxy-acetylcne  welding  or  cutting  operator 
or  electric  oper.itor  will  be  required  to  work  in  firebox  or  shell  of  boiler 
at  the  same  time,  unless  proper  protection  is  provided. 

Rule  86.  Oxv-acetvlenp  welding  or  cutting  operator  or  electric  operator 
will  be  furnished  with  helper  when  necessary  or  when,  in  the  opinion  of 
the  operator,  it   is  essential    for  pers^onal   safety. 

Rule  S7.  Should  it  become  necessary  to  send  oxy-acetylene  welder 
or  cutter  or  electric  operator  out  of  the  shop  in  cold  weather,  he  will 
be   given   amjJe   time  1o   dry   off  before   being  sent   out. 

Rule  5*8.  When  it  is  necessary  to  renew,  remove  or  replace  flue,  door, 
side  or  crow:,  sheets,  by  me.nns  of  oxy-acetylene  or  other  cutting  and 
welding  processes,  such  portion  of  the  ash  pan  wings  and  grates  as 
interfere  with  the  operator,  will  be  removed.  Dome  caps  will  be  removed 
and    front    ends  opened   up   if   required,    for   proper   ventilation. 

Rule  ^9.  Boilers  will  have  steam  blown  ofli  and  be  sufficiently  cooled 
before  boilermakers  or  apprentices  are  required  to  work  in  them;  blowers 
will  be  furnished  when  possible  to  do  so.  Fireboxes,  front  ends  and  ash 
pan«  will  be  properly  cleaned  out  before  boilermakers  or  apprentices  are 
required  to  vork  in  them.  Front  ends  and  lireboxes  of  engines  held  in 
for  other  than  running  repairs  will  be  washed  out  before  boilermakers  or 
ar'prcnt'ces  are  required  to  work  in  them.  Fire  brick  interfering  with 
the  work  to  be  performed  will  be  removed. 

Rule  90.  Two  boilermakers.  or  one  boilermaker  and  a  competent  appren- 
tice with  3t  least  two  years"  experience  will  be  used  to  operate  a  long 
stroke  hammer;  that  is,  an  air  hammer  capable  of  driving  staybolts  or 
rivets  H  >n.  diameter  or  larger,  or  of  expanding  flues  or  tubes.  Double 
gun  work  will  not  he  permitted.  When  rolling  or  expanding  superheater 
flues,  two  boilermakers,  or  one  boilermaker  and  a  competent  apprentice 
with  at  least  two  years'   exiierience.  will  be  used. 

Rule  91.  No  tapping  or  reaming  will  be  done  in  fireboxes  when  same 
is  near  enough  to  endanger  the  men  working  on  inside  of  firebox.  A 
space  of  15  rows  of  staybolts  will  be  considered  sufficient,  it  being  under- 
stood that  the  helper  will  protect  the  men  with  a  sleeve  over  a  tap  when 
lapping  is  being  done.  ... 

Furnishing  HW/'.— Role  92.  Boilermakers  engaged  on  running  repair  work 
will  be  furnished  a  helper  when  necessary,  or  when  it  is  essential  for  per- 
sonal safety.  ,  ,      ,    .,  i        .  i 

Rule  93.  Boilermakers  sent  out  on  the  road  to  do  boilermakers  work 
will  be  accompanied  by   helper,   when  such  work  requires  a  helper  at  home 

^^Removat  of  Fnifj.— Rule  64.  When  flues  (other  than  burst  flues)  are  to 
be  removed,  the  front  end  will  be  opened  and  such  parts  of  the  draft  appli- 
ances as  interfere  with  the  boikrmaker  will  be  removed.  Center  arch  pipes 
in  engine,  other  than  those  equipped  with  combustion  chambers,  which  inter- 
fere with  boilermakers  in   the  performance  of  their  work,  will  he  removed. 

Helpers  on  Flange  FiVf-f.— Rule  95.  Su.  .cient  competent  help  will  be 
furnished  on  flange  fires. 

Rule  96.  Helpers  on  flange  fires  will  not  be  asked  to  go  outside  of 
shop  to  handle  fuel  during  cold  weather. 

Rule  97.  Helpeis  while  engaged  on  flange  fires  will  not  be  requested 
to  do  other  work  than  that  in  connection  with  flanging,  and.  as  far  as 
pr.ncticable,    regularly    assigned    men    will    be    used    on    flange    fires. 

P{clpcrs~'Rn\e  9S.  There  will  be  two  helpers  used  in  helping  a  boilermaker 
or  apprentice  in  breaking  down  ten  or  more  staybolts  with  a  hand  ram. 

Rule    99.     Classit-.ed    boilermaker    helpers    will    attend    tool    room    in    boiler 

shop.  „  .  .  ■     ,    1. 

Rule  100-  Holding  on  all  staybolts  and  rivets,  striking  chisel  bars, 
sicie  sets  and  backing  out  punches,  scaling  boilers,  and  heating  rivets 
(except  when  performed  by  apiirentices)  will  be  considered  boilermaker 
helpers'   work. 

Rule  101.  When  rivets  larger  than  five-eighths  inch  are  to  be  cut 
off  or  backed  out.  sufficient   heln  will  be   furnished. 

Rule  lliJ.  Boilermakers  or  .-ipprentices.  when  using  compound  motors, 
will    be   furnished  sufficient   competent    help. 

Rule  103.  Two  helpers  will  be  furnished,  when  holding  on  rivets, 
with    wedge    bars.  . 

Rule  104.  Helpers  will  do  all  other  work  generally  recognized  as 
boilermaker  helpers'  work. 

Helper  .■ippreiitices.—^M^e  105.  Fifty  per  cent  of  the  apprentices  may 
consist  of  boilermaker  helpers  who  have  had  not  less  than  two  consecu- 
tive years'  experience  as  boilermakei  helper  at  the  point  where  employed 
at  the  time  application  for  apprenticeship  is  made.  They  shall  be  between 
the  ages  of  21  and  40  years  and  r-hall  serve  three  years,  a  minimum  of 
290  days  each  calendar  year.  Helper  apprentices  shall  be  governed  by 
the  same  laws  and  rules  as  regular  apprentices.  Apprentices  shall  not  work 
on  oxy-aci-tylene.  thermit,  tlectric.  or  other  welding  processs  until  they 
are  in  their  last  year.  Thcv  shall  receive  the  minimum  helpers'  rate  for 
the  first  six  months,  with  an  increase  of  two  cents  per  hour  for  every 
six    months  thereafter  until   they   have   served   their  apprenticeship. 

Sclicdule  of  Work.  Regular  Apprentices.— Kule  106.  The  following 
schedule  for  regular  apprentices  showing  the  division  of  time  on  the 
various  classes  of  work  is  designed  as  a  guide  and  will  be  followed  as 
■closely  as  the  conditions  will  permit. 

6  months— heating   rivets    and    helping    boilermakers. 
6  months — Tai'k  repairing  and  sheet  iron  work, 
6  months — Rolling  flues;  ash   pan   work. 
6  months — Staybolts    and    setting    flues. 

15  months — General  boiler  work. 
3  months — Electric    or    oxy-acetylene    welding. 
6  months — Laying  out  and  flanging. 


Rule  107.  The  following  schedule  for  helper  apprentices  showing  the 
division  of  time  on  the  various  classes  of  work  is  designed  as  a  guide  and 
will  be   followed  as  closely  as  the  conditions  will  permit: 

6  months — Tank   repairing  and  sheet  iron   work. 

6  months — Rolling   flues;    ash    pan    work. 

6  months — Staybolts    and    setting    flues. 

9  months — (General  boiler  work. 

3  months— Electric    or   oxy-acetylene    welding. 

6  months — Laying  out   and   flanging. 

Ditfercniiah  for  Boilermakers. — Rule  108.  Boilermakers  assigned  as 
boiler  inspectors,  also  flangers.  layers-out,  and  autogenous  welders  shall 
leceive  5  cents  per  hour  above  the  minimum  rate  paid  boilermakers  at 
the  point  employed. 

Rule  109.  Helpers  on  flange  fires  shall  receive  5  cents  per  hour  above 
the  helpers'  rate  at  point  employed. 

BLACKSMITHS'  SPECIAL  RULES 

Qiialifiealions. —  Rule  MO.  Any  man  who  has  served  an  apprenticeship, 
or  who  has  had  four  years'  varied  experience  at  the  blacksmiths'  trade 
shall  be  considered  a  blacksmith.  He  must  be  able  to  take  a  piece  of 
work  pertaining  to  his  class,  and  with  or  without  the  aid  of  drawings, 
bring  it  to  a  successful  completion  within    a  reasonable   length  of  time. 

Classification  of  IVork. — Rule  111.  Blacksmiths'  work  shall  consist  of 
welding,  forging,  heating,  shaping,  and  bending  of  metal;  tool  dressing 
and  tempering,  spring  making,  tempering  and  repairing,  potashing,  case 
and  bichloride  hardening;  line  welding  under  blacksmith  foreman;  oper- 
ating furnaces,  bulldozers,  forging  machines,  drop-forging  machines,  bolt 
machines  and  Bradley  hammers;  hammersmiths,  drop  hammermen,  trim- 
mers, rolling  mill  operators;  operating  punches  and  shears  doing  shaping 
and  forming  in  connection  with  blacksmiths'  work;  oxy-acetylene,  thermit 
and  electric  welding  on  work  generally  recognized  as  blacksmiths'  work, 
and   all   other  work  generally  recognized  as  blacksmiths'  work. 

Blacksmith  Apprentices.— '^u\c  112.  Include  regular  and  helper  appren- 
tices in  connection  with   the  work  ds  defined  by  Rule  111. 

Blacksmith  Helpers.— T^ule  113.  Employees  assigned  to  helping  black- 
smiths and  apprentices;  heaters,  hammer  operators,  machine  helpers,  drill 
press  and  boltcutter  operators,  punch  and  shear  operators  (cutting  only 
bar  stock  and  scrap)    in  connection  with  blacksmiths'  work. 

Helper  Apprentices. — Rule  114.  Fifty  per  cent  of  the  apprentices  may 
consist  of  helpers  who  have  had  not  less  than  two  consecutive  years'  experi- 
ence in  shop  on  the  division  where  advanced.  Seniority  shall  prevail  in 
the  selection  of  helper  apprentices;  those  selected  to  be  not  over  30 
years  of  age.  Apprentices  selected  from  helpers  shall  serve  three  years,  a 
minimum  of  290  days  each  calendar  year.  When  started  as  an  apprentice 
they  shall  receive  the  minimum  helpers'  rate  of  pay  for  the  first  six 
months,  at  the  end  of  that  time  they  shall  receive  2  cents  per  hour  increase 
and  2  cents  per  hour  increase  each  succeeding  six  months  while  serving 
their  apprenticeship.  Helper  apprentices  shall  be  governed  by  the  same 
laws  and  rules  as  regular  apprentices.  If  after  the  first  three  months, 
they  show  no  aptitude  to  learn  the  tradt,  they  shall  be  set  back  to  helping 
and  retain  their  former  seniority  as  a  helper.  After  completing  their 
apprenticeship,  they  shall  receive  prevailing  rate  paid  blacksmiths,  if 
retained  in  the  service. 

Rule  lis.  Apprentices  shall  be  given  an  opportunity  to  learn  all  branches 
of  the  trade,  and  will  not  be  kept  on  any  one  class  of  work  longer  than, 
four  morths.  Ajiprentices  shall  not  work  on  oxy-acetylene,  electric  or 
other    welding   processes  until    they    are    in    their  last   year. 

Rates  to  be  Maintained. — Rule  116.  A  rate  established  on  a  certain  class 
of  work  shall  remain  the  same  and  the  men  placed  on  such  work  shall  receive 
such  rate. 

Helpers  Building  Fires. — Rule  117.  Blacksmith  helpers  required  to  pre- 
pare furnaces  or  build  fires  on  their  own  time  will  be  allowed  30  minutes 
straight  time  for  each  fire  built  or  furnace  prepared. 

Running  Repair  Work. — Rule  118.  Regularly  assigned  blacksmiths  and 
helpers  engaged  on  running  repair  work  located  at  engine  houses  will  work 
the  same   hours  as  other  crafts  in   engine  houses. 

Furnace  operators  tnid  Heaters. — Rule  119.  Furnace  operators  (heaters* 
will  be  assigned  to  operate  furnaces  making  or  working  material  6  in.  or 
over  and  heating  it  for  foremen.  Heaters  will  be  assigned  to  operate  fur- 
naces used  in  connection  with  forging  machines  4  in.  and  over,  or  to  heat 
any  material  4  in.  and  over  to  be  forged.  Heaters  will  also  be  assigned 
to  heavy  fires.  Wht-n  operators  are  required  on  other  furnaces,  helpers 
will    he    used. 

Rule  1-0.  Coal  and  oil  suitable  for  smithing  purposes  will  be  furnished 
at  all   times. 

Rule    121.     Competent  steam  hammer  drivers  will  he   furnished. 
Rule    122.      Blacksmiths   sent    out    on    the    road    to    do    blacksuiilhs'    work 
will    be   accompanied   by    helper. 

Rule  123.  Helpers  will  do  all  other  work  generally  recognized  as 
blacksmith  helpers'  work. 

Differentials  for  Blacksmiths. — Rule  124.  Rlacksmiths  working  or  mak- 
ing material  6  in.  or  over  shall  be  classified  as  hammersmiths  and  shall 
receive  10  cents  per  hour  .ibove  the  minimum  rate  paid  blacksmiths  at  the 
point  employed.  Blacksmiths  working  material  4  in.  or  over,  shall  be  classi- 
fied as  heavy  fire  blacksmiths  and  shall  receive  5  cents  per  hour  above  the 
minimum  rate  paid  blacksmiths  at  the  point  employed.  Heaters  on  heavy 
fires  shall  receive  10  cents  per  hour  above  the  minimum  rate  paid  helpers 
at  point  employed.  Hammer  operators,  and  helpers  working  with  hammer- 
smiths or  heavy  fire  blacksmiths  shall  receive  5  cents  per  hour  above  the 
minimum  rate  paid  helpers  at  the  point  employed.  Furnace  operators 
(heaters)  operating  furnaces  for  hammersmiths  shall  receive  the  minimum 
rate  paid  blacksmiths  at  the  point  employed,  .\utogenoiis  welders  shall 
receive  5  cents  per  hour  above  the  minimum  rate  paid  blacksmiths  at  the 
point  employed. 

SHEET  METAL  WORKERS'  SPECIAL  RULES 

Qualifications. —  Rule  125.  Any  man  who  has  served  an  a|>prcnticeship 
or  has  had  four  or  more  years'  experience  at  the  various  branches  of  the 
trade,    who    is    qualified    and    capable    of    doing    sheet    metal    work    or    pipe 
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work  as  applied  to  buildings,  machinery,  locomotives,  cars,  etc.,  M'hether 
it  be  tin,  sheet  iron,  or  sheet  copper,  and  capable  of  bending,  fitting  and 
brazing  pipe,   shall   constitute  a  sheet   mclal   vvorUer, 

Classification  of  ll'orlc. — Rule  126.  Sheet  metat  workers  shall  include 
tinners,  coppersmiths  and  pipe  fitters  employed  in  shop  yards  and  buildings 
and  on  passenger  coaches  and  engines  of  all  kinds,  skilled  in  the  building, 
erecting,  assembling,  installing,  dismantling,  and  maintaining  parts  made 
of  sheet  copper,  brass,  tin,  zinc,  white  metal,  lead,  black,  planished. 
pickled  and  galvanized  iron  of  10  gage  and  lighter  (present  practice 
between  sheet  metal  workers  and  boilerinakers  on  railroad  to  continue 
relative  to  gage  of  iron),  including  brazing,  soldering,  tinning,  loading 
and  babbitting;  the  bending,  fitting,  cutting,  threading,  brazing;  connecting 
and  disconnecting  of  air,  water,  gas,  oil  and  steam  pipes;  the  operation 
of  babbitt  fires  and  pipe-threading  machines;  oxy-acetylene,  thermit  and 
electric  welding  on  work  recognized  as  sheet  metal  workers'  work,  and  all 
other  work  generally  recognized  as  sheet  metal  workers"  work. 

Sheet  Metal  U'orkcr  Apprentices. — Rule  127.  Include  regular  and 
helper  apprentices  in  connection  with    the  work  as  defined  by  Rule   126. 

Slieet   Metal    Work^er   Helpers. — Rule    128.      Employees    regularly    assigned  ' 
as    helpers    to    assist    sheet    metal    workers  and    apprentices   in   their   various 
classifications  of  work. 

Rule  129  Sheet  metal  workers  shall  not  be  required  to  remove  or  apply 
blow-off  or  surface  pipes  or  ash-pan  blowers  on  boilers  under  steam 

Rule  130.  Sheet  metal  workers  will  be  sent  out  on  line  of  road  and  to 
outlying  points,  when  their  services  are  required,  but  not  for  small,  unim- 
portant running  repair  jobs. 

AssigitiDciit  or  Running  Refair  Force  to  Dead  Work. — Rule  131.  The 
assignment  of  running  repairs  sheet  metal  workers  to  dead  work  shall  not 
be  the  recognized  practice;  but  at  points  where  no  dead  work  sheet  metal 
workers  are  employed,   they  may   be   so  assigned  if  the  service  requires  it. 

Assignment  of  Dead  Work  Force  to  Running  Repairs. — Rule  I3J.  Dead 
work  forces  will  not  be  assigned  to  perform  running  repair  work,  except 
when  ihe  regularly  assigned  running  repair  forces  are  unable  to  get 
engines  out  in  time  to   prevent  delay  to  train  movement. 

Rule  133.  Sheet  metal  workers  will  not  be  assigned  to  work  not 
applicable  to  them,  except  in  emergency  cases. 

Helper  Apprentices. — Rule  134,  Fifty  per  cent  of  the  apprentices  may 
be  selected  from  helpers  of  this  craft  who  have  had  not  less  than  two 
consecutive  years'  experience  as  a  sheet  metal  worker  helper  at  the  point 
where  employed,  and  sliall  not  be  more  than  30  years  of  age;  such  appren- 
tice shall  ?erve  three  calendar  years,  a  minimum  of  290  days  each  calendar 
year,  seniority  to  govern 

Rule  135.  Helper  apprentices  will  start  at  the  third  classification  of 
regular  apprentices'  schedule  when  entering  their  apprenticeship,  and 
continue  through  as  regular  apprentices.  Helper  apprentices  will  receive 
the  minimum  helpers'  rate  for  the  first  six  months,  with  an  increase  of 
2  cents  per  hour  for  every  six  months  thereafter  until  tliey  have  served 
three  years. 

Rule  136.  Laborers,  or  similar  class  of  workmen,  shall  not  be  per- 
mitted to  do  helpers'  work  Ps  outlined  in  Rule  128  if  regular  sheet  metal 
workers'    helpers    are    available. 

Rule   137.      Regular   apprentices'    schedule  and  division    of  time: 
6  months — Helping. 
6  months — Light    pipe    work. 
1-  month i— -Timing,    babbitting    and    brazing,    laying    out    and    forming. 
12  months — Kngijie  and  car   work. 

12  months — General  work,  including  one  month's  experience  with  the 
o.xy-acetylene  torch. 

Differentials  for  Sheet  Metal  Workers. — Rule  138.  Autogenous  welders 
shall  receive  5  cents  per  hour  above  tlie  minimum  rate  paid  sheet  metal 
workers   at    point   emiiloyed. 

ELECTRICAL  WORKERS'  SPECIAL  RULES 

QualiUcations. — Rule  139.  Any  man  who  has  served  an  ariin-enticeship 
or  who  has  bad  four  years'  practical  experience  in  electrical  work  and  is 
competent  to  execute  same  to  a  successful  conclusion  will  be  rated  as  an 
electrical  worker.  An  electrician  will  not  necessarily  be  an  armature 
winder, 

ClassifieatioTt  of  Electricians. — Rule  1-40.  Electricians'  work  shall  con- 
sists of  repairing,  rebuilding,  installing,  inspecting  and  maintaining  the 
electric  wiring  of  generators,  switchboards,  motors,  and  control,  rheostats 
and  control,  static  and  rotary  transformers,  motor  generators,  electric 
headlights  and  headlight  generators,  electric  welding  machines,  storage 
batteries,  and  axle  lighting  equipment ;  winding  armatures,  fields,  magnet 
coils,  rotors,  transformers,  and  starting  comjiensators.  Inside  wiring  in 
shops  and  on  steam  and  electric  locomotives,  passenger  train  and  motor 
cars;  include  cable  splicers,  wiremen,  armature  winders,  electric  crane 
oi)erators  for  cranes  of  40  ton  capacity  or  over,  and  all  other  work  properly 
recognized  as  electricians'  work. 

Classification  of  Linemen.  Etc. — Rule  141.  Linemen's  work  shall  con- 
sist of  building,  repairing  and  maintaining  pole  lines  and  supports  for 
service  wires  and  cables,  catenary  and  monorail  conductors  and  feed  wires, 
overhead  and  underground  and  all  outside  wiring  in  yards.  Men  etnployed 
as  motor  attendants,  generator  attendants  and  substation  attendants  who 
start,  stop  and  oil  and  keep  their  equipment  clean  and  change  and  adjust 
brushes  for  the  proper  running  of  tlieir  equipment,  switchboard  operators, 
coal  in  connection  with  loading  and  unloading  vessels.  Electric  crane 
operators  for  cranes  of  less  than  'lO-ton  capacity. 

Rule  142.  Groundmen's  work  shall  consist  of  assisting  linemen  in  their 
duties  when  said  work  is  performed  on  the  ground. 

Rule  143.  Coal  pier  elevator  operators  and  coal  pier  electric  hoist 
operators  in  connection   with  loading  and  unloading  vessels. 

Apprentices  Electrical  Workers. — Rule  144.  Include  regular  and  helper 
apiirentices    in    connection    with    electrical    workers. 

hlcclrica.'  Worker  Helpers. — Rule  145.  Employees  regularly  assigned 
as  helpers  to  assist  electrical  workers  and  apprentices,  including  electric 
lamp  trimmers   who   do   no   mechanical    work. 

Rule  146.  Fifty  per  cent  of  the  ap|)rentices  may  consist  of  electrical 
workers'    helpers   who    have    bad    two    years    continuous  service   at    the   point 


where  employed.  When  assigned  as  helper  apprentices,  they  must  not  be 
over  25  years  of  age,  and  shall  serve  three  years,  a  minimum  of  290  days 
each    calendar    year. 

Rule  147.  The  following  schedule  for  regular  apprentices,  showing  the 
division  of  time  on  the  various  classes  of  work,  is  designed  as  a  guide  and 
will  be   followed  as  closely  as  possible: 

12  months— Inside   wiring  and   electrical   repairing, 
6  months — Outside   line    work, 
6  months — Locomotive  headlight  work, 
6  months^Car    lighting   department. 
6  months^ — Armature  winding, 

12  months^General    electrical    work. 

Rule  148,  Helper  apprentices  will  receive  tlie  minimum  helpers'  rate 
for  the  first  six  months,  with  an  increase  of  two  cents  per  hour  for 
every  six  months  thereafter  until  their  apprenticeship  is  completed.  If 
within  six  months  they  show  no  ability  to  acquire  the  trade,  they  will  be 
set  back  to  helping  and  retain  their  former  seniority  as  a  helper.  After 
completing  their  apprenticeship  they  shall  receive  the  minimum  rate  paid 
for  the  work  to  which  they  are  -Tssigned,  if  retained  in  the  service. 

Rule  149.  The  following  schedule  for  helper  apprentice  showing  the 
division  of  time  on  the  various  classes  of  work,  is  designed  as  a  guide 
and  will  be  followed  as  closely  as  possible: 

6  months — Inside    wiring  and   electrical    repairing. 

6  months — Outside   line  work. 

6  months — Locomotive    headlight   work. 

6  months — Car  lighting  department. 

6  months — Armature  winding. 

6  months — General    electrical   work. 

Rule    ISO.     Laborers  or   similar  class  of  workmen   shall  not  be   permitted 
to    do    helpers'    work    as    outlined    in    Rule    145    if    regular    electrical    worker 
helpers  are  available- 
Rule   151.      Men  engaged  in  the  handling  of  storage  batteries  and  mixing 
acid  must  be  provided  with  acid-proof  rubber  gloves,  hip  boots  and  aprons. 

Rule  152.  Autogenous  welders  shall  receive  5  cents  per  hour  above  the 
minimum    rate    paid    electrical    workers    at    point    employed, 

CARMEN'S  SPECIAL  RULES 

Qua!ificatio}is.—'Ru]c  153.  Any  man  who  has  served  an  apprenticeship 
or  who  has  had  four  years'  practical  experience  at  car  work,  and  who 
with  the  aid  of  tools,  with  or  without  drawings,  can  lay  out,  build  or 
perform  the  work  of  his  craft  or  occupation  in  a  mechanical  manner,  shall 
constitute  a  carman. 

Classification  of  Work. — Rule  154.  Carmen's  work  shall  consist  of  build- 
ing, maintaining,  dismantling,  painting,  upholstering  and  inspecting  all 
passenger  and  freight  cars,  both  wood  and  steel,  planing  mill,  cabinet  and 
bench  carpenter  work,  pattern  and  flask  making,  and  all  other  carpenter 
work  in  shop  and  yards;  carmen's  work  in  building  and  repairing  motor 
cars,  lever  cars,  hand  tars  and  station  trucks;  building,  repairing  and 
removing  and  applying  locomotive  cabs,  pilots,  pilot  beams,  running 
boards,  foot  and  headlight  boards,  tender  frames  and  trucks;  pipe  and 
inspection  work  in  connection  with  air  brake  equipment  on  freight  cars; 
applying  patented  metal  roofing;  repairing  steam  heat  hose  for  locomotives 
and  cars;  operating  punches  and  shears  doing  shaping  and  forming,  hand 
forges  and  heating  torches  in  connection  with  carmen's  work;  painting, 
varnishing,  surfacing,  lettering,  decorating,  cutting  of  stencils,  and 
removing  paint;  all  other  work  generally  recognized  as  painters'  work, 
under  the  supervision  of  the  locomotive  and  car  departments;  joint  car 
inspectors,  car  inspectors,  safety  appliance  and  train  car  repairers,  wrecking 
derrick  engineers,  and  wheel  record  keepers;  oxy-acetylene,  thermit  and 
electric  welding  on  work  generally  recognized  as  carmen's  work,  and  all 
other  work  generally  recognized  as  carmen's  work.  It  is  understood  that 
present  practice  in  the  performance  of  work  between  the  carmen  and 
boilermakers  will  continue. 

Carmen  Apprentices. — Rule  155.  Include  regular  and  helper  apprentices 
in  connection   with    the   work  as  defined  by  Rule   154. 

Carmen  Helpers. — Rule  156.  Employees  regularly  assigned  to  help  car- 
men and  apprentices,  employees  engaged  in  washing  and  scrubbing  the 
inside  and  outside  of  passenger  coaches,  preparatory  to  painting,  car  oilers 
and  packers,  stock  keepers  (Car  Department).  Material  carriers,  rivet 
heaters  (except  when  performed  by  apprentices),  operators  of  bolt 
threaders,,  nut  tappers,  drill  presses  and  punch  and  shear  oi>erators  (cutting 
only  bar  stock  and  scrap),  holding  on  rivets,  striking  chisel  bars,  side 
sets  and  backing  out  punches,  using  hacking  hammer  and  sledges  in 
assisting  carmen  in  straightening  metal  parts  of  cars,  cleaning  journals, 
assist  carmen  in  erecting  scaffolds  and  all  other  work  generally  recognized 
as  carmen  helper's  work. 

JVrccking  Crczcs. — Rule  157.  Wrecking  crews,  including  engineers  and 
firemen  shall  be  comi)osed  of  regularly  assigned  carmen,  and  will  be  paid 
for  such  service  as  per  General  Ruk-s  from  time  called  until  return  to 
their  home  station.  Meals  and  lodging  will  be  provided  by  the  company 
while    crews  are    on    duty    in    wrecking    service. 

Rule  158.  When  wrecking  crews  are  called  for  wrecks  or  derailments 
outside  of  yard  limits,  the  regularly  assigned  crew  will  accompany  outfit. 
For  wrecks  or  derailments  within  yard  limits,  sufficient  carmen  will  be 
called  to  perform  thr   work. 

Inspectors. —  Rule  159.  Men  assigned  to  inspecting  must  be  able  to 
speak  and  write  the  English  language,  and  have  a  fair  knowledge  of  the 
M.   C.   B.    rules  and  safety  a|)pliance   laws. 

Rule  160.  Inspectors  and  other  carmen  in  train  yards  will  not  be 
required  to  take  record,  for  conducting  transportation  purposes,  of  seals, 
commodities,  or  destination  or  cars. 

Safety  Appliance  A/rti.— Rule  16l.  Men  assigned  to  follow  inspectors  in 
yards  to  make  safety  appliance  and  light  running  repairs,  shall  not  be 
required  to  work  on  cars  taken  from  trains  to   repair  tracks. 

Protection  for  Repairmen. — Rule  162.  Switches  of  repair  tracks  will  be 
kept  locked  with  special  locks,  and  men  working  on  such  tracks  shall  be 
notified  before  any  switching  is  done,  A  competent  person  will  be  regu- 
larly assigned  to  perform  this  duty  and  held  responsible  for  seeing  it  is 
performed  properly. 

Rule   163.     Trains  or  cars  while  being  inspected  or   worked  on  by  train 
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yard    men   will    be    protected   by   blue    flag  by    day    and    blue   light    by   night, 
which  will  not  be  removed  except  by  men  who  place  same. 

One  Man  Points. — Rule  164.  A  "one  main  point"  is  an  outlying  point 
where  there  is  employed  one  carman,  day,  and  one,  night,  or  where 
there  is  only  one  carman  employed.  Carmen  stationed  at  one  man  points 
shall  be  paid  by  the  hour  and  under  the  rules  governing  running  repair 
forces,  except  that  the  eight  hours  constituting  a  day's  work  may  be 
worked  within  a   spread  of  ten  consecutive   hours. 

Rule  165.  Air  hammers,  jacks  and  all  other  power  driven  machinery 
and  tools,  operated  by  carmen  or  their  apprentices  will  be  furnished  by 
the  company  and  maintained  in  sate  working  condition. 

Rule  166.  Crayons,  soapstone,  marking  pencils,  tool  handles,  saw-filcs, 
motor  bits,  brace  bits,  cold  chisels,  bars,  steel  wrenches,  steel  sledges, 
hammers  (not  claw-harrmers>,  reamtrs,  drills,  taps,  dies,  lettering  and 
striping  pencils  and  brushes  will  be  furnished  by  the  company. 

Rule  167.  The  application  ot  blacking  to  fireboxes  and  smoke  boxes  of 
locomotives,   in  roundhouses,   will   not  be  considered  painters'   work. 

Rule  168.  When  necessary  to  repair  or  inspect  cars  on  the  road  or 
away  from  the  shops,  carmen  will  b-  sent  out  to  perform  such  work. 
Two  carmen  will  be  sent  to  perform  such  work  as  putting  in  couplers, 
draft  rods,  draft  timbcrr.  arch  bars,  center  pins,  putting  cars  on  center, 
truss  rods    and   wheels,   and  work  of  similar  character. 

Rule  169.  Shops,  repair  vards  and  train  yards  where  carmen  are 
employed  shall  he  kept  clean  of  all  ruhbish. 

Apprentices. — Rule  1/0.  Res^ular  apprenticeships  will  be  established 
in  all  branches  of  the  trade.  Apprentices  shall  be  governed  by  the  general 
rules  covering  apprent'ccs. 

Rule  171.  -Vpprentices  shnU  not  work  on  oxy-acetylene,  thermit,  electric 
or  other  welding  processes   until    they   are  in  their  last  year. 

Helper  Apprentices.— 'R^i^e  172.  Fifty  per  cent  of  the  apprentices  may 
be  selected  from  carmen's  helpeis  who  have  had  not  less  than  two  con- 
secutive years'  experience  at  the  point  employed,  at  the  time  application  for 
apprenticeship  is  made.  Helper  apprentices  shall  not  be  over  thirty  years 
of  age  and  will  serve  three  years,  a  minimum  of  290  days  each  calendar 
year.  Helper  apprentices  shall  be  governed  by  the  same  laws  and  rules 
as  regular  apprentices.  Helper  apprentices  shall  receive  the  minimum 
helpers'  rate  for  the  first  six  months,  with  an  increase  of  two  cents  per 
hour  each  succeedii-g  six  months  until  they  have  served  three  years.  At 
the  completion  of  their  apprenticeship  eriod.  if  retained  in  the  service, 
they  shall  receive  the  mechanic's  rate  of  pay. 

Painter  Apprentices.  Regular. — Rule  173.  Regular  apprentices — Division 
of  time  for  painter  apprentices. 

The     following    schedule     for     regular    aprentices,     painter,    showing     the 
division  of  time  on  the  various  classes  of  work,  is  designed  as  a  guide  and 
will  be    followed  as  closely  as  the  conditions  will  permit: 
6  months — Freight  car   painting. 
6  months^Color   room,   mixing  paint. 
6    months — General    locomotive    painting. 
12  months — Brush    work,    passenger    equipment. 

18  months— Lettering,  strlpirg,  varnishing,  and  such  laymg-out  and 
designing  as  the  shon  afford?. 

Schedule  of  Work,  Painter  Helper  Apprentice.^.— l<u]e  174.  Helper  ap- 
prentices, division  of  time  for  painttr  apprentices.  The  following  schedule 
for  heler  apprentices,  painter,  showing  the  division  of  time  on  the  various 
classes  of  work,  is  designed  as  a  guide  and  will  be  followed  as  closely 
as  the   conditions   will    permit: 

4  months — Freight  car  painting, 
4  months — Color   room,  mixing  paint, 
4  months — General  locomotive  painting, 
10  months — Brush  work,  passenger  equipment, 

14  months— Lettering,     striping,     varnishing,     and     such    laymg-out 
and   designing  as   the   shop   affords.  n    i      i -jc    tu      f«nn,« 

Regular  Apprentice.-^  Car^ncn  Schedule  of  Work.— Rule  175.  The  follow- 
ing schedule  for  regular  apprentices,  showing  the  division  of  time  on  the 
various  classes  of  work,  is  designed  as  a  guide  and  will  be  followed  as 
closely  as  the  conditions  will  permit.  Where  sufficient  passenger  car  de- 
partment work  is  not  available  without  exceeding  the  regular  ratio  of 
apprentices,  in  the  passenger  car  department,  apprentices  will  complete  their 
apprenticeship  in  the   freight  car   department. 

18  months — General   freight  work,   wood  and  steel. 
6  months — .^ir  brake  work. 
6  months — Mill  machine  work. 

18  months — General   coach   work,   wood   and  steel. 

Helper  Apprentice  Carmen  Schedule  of  lVork.-Un\c  176.  The  foIlo^ylng 
schedule  for  helper  apprentices,  showing  the  division  of  time  on  the  various 
classes  of  work,  is  designed  as  a  guide  and  will  be  followed  as  closely  as 
the  conditions  will  permit.  Where  sufficient  passenger  car  department  work 
is  not  available  without  exceeding  the  regular  ratio  of  apprentices,  in  the 
passenger  car  department,  apprentices  will  complete  their  apprenticeship  m 
the   freight   car  department. 

12  months — General    freight   work,   wood  and   steel. 
6  months — Air  brake  work, 
6  months — Mill   machine  work. 

12  months— General  coach  work,  wood  and  steel. 
Rule  177.  In  the  event  of  not  being  able  to  employ  carmen  with  four 
years-  experience  and  the  regular  and  helper  apprentice  sch^^ule  not  pro- 
viding men  enough  to  do  the  work,  the  force  may  be  increased  in  the  tol  ow- 
ing manner:  Regular  apprentices  A^'ho  have  served  two  years  and  helper 
apprentices  who  have  served  two  years,  may  be  promoted  to  mechanics  at 
point  employed  and  will  be  paid  the  minimum  rate  for  carmen,  seniority 
to  govern  Helpers  who  have  had  four  or  more  years  experience  at  point 
empolved,  may  be  promoted  to  mechanics,  they  to  receive  the  minimum  rate 
for  carm.n  and  be  given  an  opportunity  to  learn  the  trade  seniority  to 
govern  The  dulv  authorized  committee  in  each  shop  covered  by  this  agree- 
ment will  be  consulted  and  mutual  understanding  arrived  at  in  promoting 
helpers.  The  ratio  of  helpers  to  be  promoted,  to  the  number  of  mechanics 
in  any  one  shop  shall  not  exceed  twenty  per  cent.  The  general  chairman  on 
each  railroad  affected  shall  be  furnished  a  complete  record  of  the  men 
promoted.  When  a  reduction  is  made  in  force  of  mechanics,  promoted 
helpers  in  accordance  with  their  seniority  sh.^11  be  set  back  first;  then  ad- 
vanced apprentices.  No  mechanics  to  be  laid  off  until  all  such  promoted 
helpers  and  apprentices  have  been  set  back.     Promoted  apprentices  and  pro- 


moted helpers  who  have  not  served  four  years  as  mechanics,  will  be  set 
back  at  any  time  that  mechanics  with  four  or  more  years'  experience  make 
application    for  employment. 

Differentials  for  Carmen. — Rule  178.  Autogenous  welders  shall  receive  5 
cents  per  hour  above  the  minimum  rate  paid  carmen  at  point  employed. 

Differentials  for  Coach  Cleaners. — Rule  179.  For  coach  cleaners  establish 
basic  minimum  rate  of  41  cents  per  hour  and  to  this  rate  and  all  rates 
above  41  cents  per  hour  add  4  cents  making  a  minimum  of  45  cents.  Coach 
cleaners  to  be  included  in  the  national  agreement  and  will  receive  overtime 
as  provided  therein. 

MISCELLANEOUS 

Scope  of  Getieral  and  Special  Rules. — Rule  180.  Except  as  provided  for 
under  the  special  rules  of  each  craft,  the  general  rules  shall  govern  in  all 
cases. 

Effect  (Jii  Existing  Agreements. — Rule  181.  In  consideration  of  the 
standardization  of  hours  of  service  and  rules  governing  working  conditions 
hereby  established  on  all  railroads  in  Federal  operation,  the  general  and 
special  rules  of  this  agreement  shall  supersede  and  be  substituted  for  the 
general  and  special  rules  of  existing  agreements  in  conflict  herewith; 
rules  of  existing  agreements  dealing  with  conditions  of  employment 
not  specifically  provided  for  herein  shall  remain  in  effect  and  be 
recognized  as  addenda  to  this  agreement  by  the  several  railroads 
who  negotiated  such  rules.  Rulings  that  have  been  made  by  the  Director 
General  of  Railroads  and  Railroad  Board  of  Adjustment  No.  2,  where  not 
in   conflict    with   the    rules   of   this  agreement,  shall    remain   in   effect. 

Duration  of  Agreement. — Rule  182.  These  general  and  special  rules 
and  regulations  shall  remain  in  full  force  and  effect  during  federal  opera- 
tion unless  superseded  or  amended  as  herein  provided.  They  shall  be 
printed  by  the  railroads  and  each  employe  affected  thereby  shall  be  pro- 
vided  with   a   copy   on    request. 

Revision  of  .^srecment.  Etc. — Rule  183.  Should  either  the  Railroad 
Administration  or  the  organizations  desire  to  revise  these  rules,  a  written 
statement  containing  the  proposed  changes  shall  be  given  and  conference 
held  within  thirty  days  to  arrange  details  necessary  to  negotiate  to  a  con- 
clusion. 

Rule  184.  Except  as  herein  provided,  nothing  in  these  rules  shall  be 
construed  to  supersede  methods  of  procedure  promulgated  by  the  Railroad 
Administration  for  the  hanaling  of  grievances,  or  the  application  or  inter- 
pretation of  the  provision  of  this  agreement. 

Rule  185.  This  agreement  shall  become  effective  30  days  after  date 
signed  by  the  Director  General  of  Railroads,  and  the  representatives  of 
the    employees'    organizations. 

Rule  186.  Differentials  provided  for  in  this  agreement  for  highly  skilled 
employees  shall  become  effective  as  of  May  1,   1919. 


SIMPLEX  OIL  CUP 

An  oil  cup  designed  especially  for  use  on  the  high  pres- 
sure air  cylinder  of  the  cross-compound  type  of  air  pump 
is  shown  in  the  drawing.  This  cup  consists  of  a  cylindrical 
brass  casting  made  in  two  parts,  with  a  J^-in.  brass  pipe  in- 
serted as  shown.  The  pipe  is  threaded  at  one  end  and 
screwed  into  the  bottom  of  the  brass  cup,  and  the  other  end 
is  reduced  to  7/o2-in.  oil  intake.     A  choke  fitting  5/64  in. 


S  Brass  Pipe 


Reduced  foj^ 


Choke  fiff/'n^  Peduced 
^fo^^  Dfcim. 

Cross    Section    of    Simplex    Oil    Cup 

in  diameter  is  fitted  into  the  outlet,  thus  preventing  the 
cylinder  from  being  flooded  with  oil.  These  cups  require 
no  regulating  as  they  operate  only  while  the  air  pumps  are 
running,  and  as  the  feed  is  regular  and  the  amount  of  oil 
only  sufficient  to  meet  the  requirement  of  the  pump,  they 
are  very  economical. 

In  the  cup   illustrated   old   choke  plugs   from  bull's-eye 
lubricators  were  used.     As  will  be  seen  from  the  drawing, 
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the  oil  syphons  over  the  bend  in  the  feed  pipe,  by  this  means 
feeding  the  oil  in  regular  quantities  when  the  pumps  are  in 
operation. 


THE  COST  OF  BRITISH  LOCOMOTIVES 

BV  ROBERT  E.  THAYER 

European  Editor  of  the  Railway  Mechanical  Engineer 
Our  London  contemporary,  the  Railway  Gazette,  in  a 
recent  editorial  criticizes  the  Egyptian  State  Railway  Ad- 
ministration for  spending  several  thousand  pounds  for  loco- 
motives in  America,  indicating  that  the  purchases  were  made 
without  due  consideration  of  prices  even  though  the  British 
concerns  quoted  prices  from  76  per  cent  to  81  per  cent 
higher  than  that  quoted  by  the  successful  American  loco- 
motive builder.  Its  implication  was,  although  they  took 
great  pains  to  forestall  any  criticism  in  this  respect,  that 
even  though  the  quotations  of  the  British  manufacturers 
were  much  higher  than  those  of  the  American  manufacturer 
"the  quality  of  British  workmanship  and  the  class  of  material 
put  into  the  engines,  compared  with  those  produced  in  other 
countries,  result  in  an  economy  in  repairs  and  maintenance 
and  ail  increased  life  which  more  than  repay  the  higher 
first  co.-t." 

The  figures  i'  'ed  as  the  bids  of  the  British  manufac- 
turers were  from  i- 15,000  ($63,000)*  to  £17,000  ($71,400)* 
with  a  possiMe  delivery  in  1921,  as  against  the  American 
locomotive  builder's  figures  of  :£8,S00  ($35,000)*  to  £9,400 
($39,500)*  with  delivery  in  four  months.  In  other  words 
the  Railway  Gazette  would  imply  that  the  workmanship  of 
the  British  locomotive  builders  is  sufficiently  better  to  war- 
rant the  Egyptian  State  railways  paying  from  $27,000 
(76  per  cent)  to  $32,000  (81  per  cent)  more  a  piece  for 
their  locomotives!  We  are  well  aware  that  the  expense  of 
maintenance  and  repairs  should  be  as  carefully  considered 
as  the  first  cost  of  an  article,  but  at  the  same  time  we  also 
believe  that  the  interest  on  the  investment  is  as  important 
a  factor  as  the  cost  of  maintenance.  Figuring  money  at 
five  per  Cent,  which  is  an  exceedmgly  conservative  rate  at 
the  present  time,  had  the  Egyptian  State  Railways  pur- 
chased their  locomotives  from  the  British  manufacturers  at 
the  quoted  figures  they  would  have  had  additional  yearly 
capital  charges  varying  from  $1,400  to  $1,600  to  apply  to 
each  one  of  these  engines. 

Before  the  war,  the  manufacturers  in  Great  Britain  were 
in  a  particularly  advantageous  position  as  regards  the  cost 
of  labor.  They  could  economically  put  more  labor  in  their 
manufactured  articles  and  produce  a  product  of  greater 
refinement  at  a  much  lower  cost  than  was  possible  in  the 
United  States.  At  the  same  time  the  low  cost  of  labor 
made  unnecessary  the  development  and  use  of  the  so-called 
labor  saving  machinery.  During  and  since  the  war,  however, 
the  cost  of  labor  has  increased  in  Great  Britain  to  such  an 
extent  that  the  cost  of  the  final  product  when  made  ac- 
cording to  pre-war  practice,  is  greatly  increased.  America, 
on  the  other  hand,  having  had  to  carefully  watch  its  labor 
cost  has  constantly  improved  its  manufacturing  methods 
by  the  installation  of  improved  machiner)-,  and  on  the  other 
hand,  found  it  impractical  and  uneconomical,  in  the  final 
analysis,  to  go  to  the  refinement  of  the  British  manufacturers. 

The  real  lesson  to  be  learned  from  the  fact  that  the 
colonies  of  Great  Britain  can  buy  so  much  cheaper  from 
America  is  that  greater  development  has  been  made  in 
America  in  the  use  of  improved  machinery.  It  has  been 
repeatedly  stated  by  careful  students  in  manufacturing  costs 
that  with  the  greatly  increased  cost  of  labor,  both  Great 
Britain  and  many  of  the  European  countries  will  find  it 
increasingly  necessary  to  improve  their  manufacturing 
methods  and  to  use  more  modern  labor  saving  machinery 
than  they  have  in  the  past. 

'Rased    on   an    exchange    rate    of  $4.20. 


RAILROAD  ADMINISTRATION  NEWS 

The  Railroad  Administration,  according  to  a  statement 
authorized  by  Director  General  Mines  on  November  15,  has 
proposed  to  the  four  brotherhoods  representing  the  train 
and  engine  employees  that  in  order  to  give  an  additional 
measure  of  compensation  to  the  employees  in  the  slow  freight 
service,  time  and  one-half  will  be  paid  for  time  required  to 
make  their  runs  in  excess  of  what  would  be  required  if  an 
average  speed  of  12;<  miles  per  hour  were  maintained,  pro- 
vided, however,  that  all  arbitraries  and  special  allowances 
now  paid  in  various  forms  of  freight  train  service  are  en- 
tirely eliminated.  The  proposal  was  taken  under  considera- 
tion by  the  officials  of  the  brotherhoods  that  have  been  con- 
ferring with  Mr.  Hines  and  Railroad  Administration  offi- 
cials, with  a  view  to  consideration  and  further  discussion. 
The  statement  says  it  is  estimated  that  the  net  cost  of  this 
proposal  will  be  approximately  $3,000,000  a  month,  or 
$36,000,000  a  year. 

VOCATIONAL    EDUCATION    FOR    MECHANICS    AND    APPRENTICES 
IN"   R.'IILROAD    SHOPS 

For  the  guidance  of  railroads  contemplating  the  establish- 
ment of  schools  and  classes  for  training  of  mechanics  and 
apprentices  under  provisions  of  the  federal  vocational  educa- 
tion act  and  the  Division  of  Operation  circular  of  August  1, 
1919,  the  following  additional  information  on  the  matter  is 
submitted  in  a  circular  issued  by  Frank  McManamy,  as- 
sistant director  of  the  division: 

The  federal  vocational  education  act  provides  that  schools 
organized  under  its  provisions  shall  be  conducted  by  the 
particular  state  in  which  the  school  or  class  may  be  located, 
and  under  the  general  direction  of  the  state  board  for  voca- 
tional education. 

It  is  expressly  stated  in  the  act  that  the  controlling  pur- 
pose of  the  work  to  be  aided  under  its  provisions  is  to  fit 
for  useful  employment  those  who  are  preparing  for  a  trade 
or  industrial  pursuit  or  who  have  entered  upon  the  work  of 
a  trade  or  industrial  pursuit. 

The  purpose  for  which  federal  money  has  been  appro- 
priated and  may  be  expended  by  the  state  and  under  what 
conditions  the  state  may  allot  such  funds  is  determined  in 
general  by  the  provisions  of  the  law,  all  details  of  which 
will  be  furnished  upon  application  to  the  state  board  for 
vocational  education. 

The  general  conditions  for  the  conduct  of  the  schools  set^ 
up  in  the  act  are  as  follows: 

1.  The  school  or  class  must  be  under  public  supervision 
or  control. 

2.  The  controlling  purpose  must  be  to  prepare  for  useful 
employment. 

3.  The  instruction  given  in  the  schools  must  be  of  less 
than  college  grade. 

4.  All  pupils  must  be  over  14  years  of  age. 

5.  To  meet  the  requirements  of  the  vocational  education 
act,  the  instruction  must  be  given  for  not  less  than  144  hours 
per  year.  The  L^nited  States  Railroad  Administration  au- 
thorization for  208  hours  of  instruction  per  year  meets  this 
condition. 

6.  Every  dollar  of  federal  funds  must  be  matched  by  a 
dollar  of  state  or  local  money,  or  both.  The  expenditures 
are  to  be  made  by  the  state  board  or  by  the  local  com- 
munity, and  reimbursement  made  from  federal  funds  b}-  the 
state  board  for  vocational  education. 

7.  Reimljursements  may  be  made  from  federal  funds 
only  for  money  expended  for  salaries  of  teachers.  This  does 
not  include  any  reimbursement  for  buildings,  equipment,  or 
supplies. 

8.  The  railroad  must  supply  the  plant  and  equipment 
adequate  for  the  type  of  instruction  to  be  given.     This  has 
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already  been  authorized  by  the  Railroad  Administration  in 
circular  issued  August  1,  miy. 

9.  The  course  of  study  may  include  trade  drawing,  trade 
science,  trade  mathematics,  and  actual  shop  work.  In  all 
cases  the  instruction  given  shall  be  of  the  trade-extension 
tvpc.  supplementing  in  character  the  regular  cmplo\-ment  of 
the  pupil. 

10.  The  methods  of  instruction  must  be  such  as  will  in- 
sure the  functioning  of  that  instruction  in  the  trade  which 
the  apprentice  is  learning.  This  means  that  the  instruction 
should  be  given  as  far  as  possible  by  the  individual  method 
rather  than  through  lectures.  Demonstrations,  illu.^trations, 
and  examples  should  l)e  drawn  from  the  shop  in  which  the 
pupil  is  employed.  .\  careful  coordination  must  be  main- 
tained between  the  instructor  responsil)lc  for  the  related  in- 
struction in  the  classroom  and  the  training  which  the  ap- 
prentice is  receiving  in  the  shop. 

11.  All  instructors  for  whose  work  reimbursement  is  to 
be  made  through  the  state  lioard  for  vocational  education 
must  be  thoroughl\-  qualified  and  meet  the  qualifications  set 
up  by  the  state  plan  in  the  state  in  which  the  work  is  to  be 
"iven.  The  instructor  of  related  subjects  should  be  a  man 
possessmg  at  least  two -years'  technical  education  of  college 
grade,  or" equivalent  tedmical  education,  and  having  a  satis- 
factoi^-  practical  experience  and  contact  in  one  or  more  of 
the  trades  represented  in  the  railroad  shop — a  contact  giving 
an  appreciation  and  working  knowledge  of  the  principal 
trade  processes.  It  is  recognized  that  whenever  a  man  can 
be  found  possessing,  in  addition  to  the  technical  training,  a 
journeyman's  experience  in  a  trade,  he  is  more  likely  to  be 
successful  as  an  instructor. 

The  Federal  Board  for  \'ocational  Education,  in  co- 
operation with  the  United  States  Railroad  Administration, 
will  prepare  suggested  courses  of  study  for  at  least  three 
trades,  namely,  machine  shop,  boiler  making,  and  sheet- 
metal  work,  and  these  suggested  courses  of  study  will  be 
placed  at  the  disposal  of  the  various  state  boards,  and 
through  these  boards  can  be  oljtained  by  the  railroads  upon 
application. 

There  are  certain  conditions  which  should  be  considered  in 
making  arrangements  for  railroad  shop  apprentices'  schools 
under  this  plan: 

1.  There  should  be  an  advisory  committee.  Such  com- 
mittee mav  properlv  include  representatives  of  the  workers 
in  the  trades,  the  shop  management,  and  public  school. 

2.  This  advisorv-  committee  should  be  responsible  for 
insuring  cooperation  between  the  workers,  shop  management 
and  public-school  authorities. 

3.  The  instructors  employed  for  tliis  work  should  be  sat- 
isfactor)'  to  the  advisor>-  committee,  as  well  as  meeting  the 
•qualifications  set  up  in  the  state  plans. 

4.  The  courses  of  study  should  be  satisfactory-  to  this 
advisory  committee. 

5.  The  classrooms  to  be  used  should  be  suitably  fittiM 
up  for  the  instruction  which  is  to  be  given,  and  they  should 
be  so  located  that  the  apprentices  may  readily  have  access 
from  the  shop  to  the  classroom  and  the  classroom  to  the  shop 
-.vithout  the  necessity  of  making  an  entire  change  of  clothing 
or  entailing  an  unnecessary  loss  of  time. 

It  is  understood  that  railroads  may  conduct  their  own 
schools  independent  of  these  arrangements  with  the  Federal 
Board  for  Vocational  Education,  but  in  such  cases  the  entir. 
expense  will  be  borne  by  the  railroad,  and  no  reimbursement 
can  be  made  from  federal  funds  under  provisions  of  the 
federal  vocational  education  act. 

ORDERS    OF    REGIONAL   DIRECTORS 
Condition    of   Locomotive   Cabs. — The   Northwestern    re-      t,,^,..is;.(  by  inur-iwiwnai  Film  Xmicc 

gional    director,    file    66-1-122,    states    that    the    condition    of       u.  s.  Army  Machine  Shop  at  Gievres.  France,  included  in  the  $300,- 
manv    locomotive    cabs    is    such    that    in    cold    weather    severe  000,000    Sale   ot    Army   Supplies   to   the    French    Government 


hardships  to  the  men  as  well  as  loss  of  efficiency  will  result. 
Openings  in  cabs  around  boilerheads,  injector  pipes,  reverse 
levers  and  other  places  must  he  properly  closed;  clear  vision 
windows  must  open  and  close  properly;  cab  heaters  must  be 
applied  and  be  put  in  proper  condition  for  service,  and  suit- 
able cab  curtains  niusi  be  provided  as  soon  as  needed. 

Ciirliiilmnil  of  Passenger  Seri-ice. — The  Railroad  Ad- 
ministration has  made  dra.^tic  reductions  in  passenger  service 
in  all  sections  of  the  countn,-  in  order  to  meet  the  threatened 
shortage  of  fuel  due  to  decreased  production  of  coal,  which 
has  fallen  to  less  than  50  per  cent  of  noniial  following  the 
strike  of  bituminous  miners.  In  the  west  one-third  of  the 
trains  were  discontinued,  in  New  England  10  per  cent  were 
taken  off  and  in  the  Eastern  region  practically  the  same 
reductions  made  during  the  war  were  again  put  into  effect. 
Tlic  orders  in  some  cases  were  even  more  drastic  than  the 
waitime  restrictions.  The  Twentieth  Century  Limited, 
which  had  run  all  during  the  war  was  ordered  discontinued 
after  December  9. 

The  order  limiting  tlie  numlier  of  trains  in  the  North- 
western. Central  Western  and  South  western  regions  was 
issued  by  P.  S.  Eustis,  chairman  of  the  Western  Passenger 
Commttee.  It  called  for  the  elimination  of  passenger  trains 
which  could  be  spared  with  the  least  inconvenience  to  the 
traveling  jjublic  and  the  discontinuance  of  all  parlor,  club 
and  lounge  cars  and  the  elimination  of  all  special  trains. 

The  order  reducing  the  number  of  trains  on  the  eastern 
roads  was  issued  on  Decemljer  5  by  .\.  T.  Hardin,  regional 
director  of  the  Ea.^tern  region  and  read  in  part  as  follows: 
"For  the  purpose  of  conserving  fuel  and  to  protect  and  pro- 
vide sufficient  transportation,  an  order  has  been  given  for 
a  reduction  in  train  ser\-ice,  effective  12:01  a.m.,  Decem- 
ber 10,  on  all  railroads  in  the  Eastern  region.  This  is 
necessarv  not  only  to  conserve  fuel.  Ijut  also  to  afford  the 
freest  facility  for  expeditious  movement  of  fuel  where 
there  may  be  acute  shortages. 

"The  reduction  in  ser\-ice  will  be  general  on  all  roads 
and  will  be  made  so  far  as  practicable  on  the  several  lines 
hav'ng  common  termini,  to  support  each  other  and  afford 
the  maximum  service  with  the  minimum  number  of  trains 
and  the  least  inconvenience  to  the  traveling  public.  No 
special  trains  are  to  be  run  for  pleasure  travel;  no  second 
sections  of  regular  trains  will  be  operated  except  in  cases 
of  coach  travel  to  and  from  cities  of  dense  population,  and 
then  only  when  absolutely  indispensable." 
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STEEL  FIREBOXES  IN   EUROPEAN 
LOCOMOTIVES 

BY  W.  G.  LANDON 

Steel  fireboxes  have  not  been  popular  in  Europe  and  in 
the  absence  of  any  other  explanation,  the  treatment  the  tire- 
box  gets  in  service — in  other  words,  the  methods  of  firing 
and  boiler  feeding — may  account  for  this. 

Abroad  the  old  fashioned  fiat  ash  pan  is  universal  and 
it  is  fitted  with  one  or  two  dampers,  which  effectually  ex- 
clude all  air  when  they  are  closed.  The  lever  controlling 
the  damper  is  matched,  thus  permitting  a  graduated  open- 
ing. The  grates  are  usually  of  the  fixed  pattern.  On  the 
Continent  shaking  grates  are  used  to  a  small  extent  but  they 
are  so  arranged  that  they  do  not  rock  far  enough  to  shake 
down  the  fire.  Short  Ijrick  arches  are  always  installed,  but 
arch  tubes  are  not  used.  The  smokebox  contains  no  de- 
flector plate  or  other  arrangement  for  equalizing  draft. 
Sometimes  a  netting  is  arranged  around  the  petticost  pipe. 

In  England  boiler  feeding  is  done  uniformly  on  long 
runs,  the  injector  being  left  on  continuously  as  in  America. 
Firing  intervals  are,  however,  much  longer,  three  to  five 
minutes  or  more.  The  practice  is  to  put  10  to  15  shovelsful 
to  a  fire  and  as  the  grate  areas  are  only  20  to  25  sc(.  ft.,  the 
cooling  eft'ect  on  the  firebox  must  be  considerable.  All  loco- 
motives are  supplied  with  lump  coal,  which  makes  this  kind 
of  firing  possible.  Usually  the  damper  is  partly  closed  and 
a  considerable  amount  of  air  admitted  through  the  firedoor. 
The  firedoor  opens  inward  on  the  locomotives  of  many  Eng- 
lish railways.  In  cases  where  it  does  not  a  deflector  plate 
is  used,  thus  driving  the  incoming  air  down  on  the  fire. 
As  the  fire  gets  dirty,  the  damper  is  opened  up  and  the  fire- 
door  closed  if  necessary.  At  the  running  shed  or  round- 
house, the  fire  is  dumped  by  knocking  out  a  few  grate  bars, 
and  the  smokebox  door  is  opened  and  the  cinders  cleared 
out.  In  firing  up,  natural  draft  is  used  and,  of  course, 
if  the  boiler  is  cool  d  temperature  difference  in  great  is  set 
up  between  the  upper  and  lower  portions  of  the  firebox. 
Washing  out  is  generally  done  with  cold  water,  although  a 
few  hot  water  systems  have  Ijeen  installed. 

In  France  the  methods  are  the  same,  except  that  in- 
jectors are  usually  over  size,  so  that  it  is  impossible  to  cut 
down  the  feed  fine  enough  for  continuous  feeding.  There 
is  an  exception  to  this — the  Paris,  Lyons  &  Mediterranean 
Railway.  Both  injectors  of  these  locomotives  are  on  the 
fireman's  side  and  one  is  of  the  proper  size  for  continuous 
pumping.  The  idea  of  the  over-size  injector  originated 
many  years  ago,  when  French  engines  were  supplied  with 
lump  coal.  Just  Ijefore  firing,  the  injector  w-as  shut  off  and 
a  large  fire  put  in.  Thus  the  cooling  effect  of  the  feed- 
water  would  be  arrested  while  the  cold  air  was  entering 
through  the  firedoor.  After  the  door  was  closed,  the  in- 
jector was  again  put  on  for  four  or  five  minutes  until  firing 
was  again  necessary.  Now,  however,  the  engines  are  sup- 
plied with  coals  having  a  large  proportion  of  slack,  so  the 
firing  intervals  have  to  be  shorter.  Consequently  the  in- 
jector is  left  on  for  the  same  length  of  time,  while  the  firing 
intervals  are  reduced  to  one  or  two  minutes.  The  slack  is 
wetted  down  copiously,  forming  a  mush,  and  siz  or  seven 
shovels  of  this  cause  a  considerable  drop  in  firebox  tem- 
perature, which  together  with  the  excessive  amount  of  feed- 
water  entering  the  boiler,  must  cool  the  lower  flues  and  fire- 
box more  than  is  desiralile.  The  theory  of  drenching  the 
coal  is  that  although  heat  is  used  in  evaporating  the  water, 
the  fusible  part  of  the  coal  will  run  and  bind  the  small 
particles  before  they  are  light  enough  to  be  lifted  from  the 
fire  bed,  and  that  the  steam  escaping  from  the  wet  slack 
forms  air  passages  which  assist  in  combustion.  While  this 
theory  may  have  some  basis  the  smokebox  of  an  engine 
which  has  been  worked  on  a  long  run  is  often  nearly  half 
filled  with  cinders  and  consequently  a  large  number  of  the 


lower  flues  are  plugged  up.  The  firedoor  is  not  left  open 
while  running,  the  draft  being  controlled  by  the  variable 
exhaust. 

At  the  roundhouse  the  fire  is  cleaned  with  a  variety  of 
implements  carried  on  each  engine,  the  good  fire  being  pul- 
led to  the  back  and  covered  over,  and  the  clinkers  pushed 
forward.  Before  the  crew  leaves  the  engine,  both  injectors 
are  frequently  put  on,  thus  filling  the  boiler  at  a  very  rapid 
rate  when  the  fire  is  practically  dead.  When  the  fire  is 
made  up  the  clinkers  are  pushed  out  through  a  dump  grate 
at  the  front  of  the  firebox. 

These  practices  may  be  followed  occasionally  without  ap- 
parent injury  to  the  boiler,  Ijut  when  they  are  persisted  in 
the  effect  must  be  evident  and  it  would  seem  that  if  steel 
firebox  are  to  be  introduced  in  Europe,  some  active  propa- 
ganda on  boiler  treatment  must  be  conducted. 


RIPKEN   AUTOMATIC    DRIFTING    VALVE 
FOR  LOCOMOTIVES 

Since  superheated  steam  has  come  into  general  use  the 
trouble  experienced  with  deposits  on  locomotive  pistons  and 
cylinders  has  increased  greatly.  The  use  of  the  drifting 
throttle  has  proved  effective  in  eliminating  this  trouble, 
but  it  is  difficult  to  insure  that  the  engineer  uses  the  proper 
amount  of  steam  and  for  that  reason  an  automatic  drifting 
valve  has  important  advantages  over  the  drifting  throttle. 
Several  types  of  drifting  valves  are  in  use  at  present,  the 
majority  being  arranged  to  come  into  action  when  a  vacuum 
is  formed  in  the  cylinder.  Since  the  vacuum  which  operates 
the  valve  will  also  draw  in  the  front  end  gases  which  cause 
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Section   Showing  the  Construction  of  the   Ripken   Automatic 
Drifting    Valve 

deposits  on  the  cylinder  walls,  an)-  drifting  valve  operated 
on  this  principle  cannot  entirely  remove  the  trouble. 

In  order  to  do  away  with  the  formation  of  a  vacuum  in 
the  cylinder  a  valve  has  been  devised  which  is  operated 
by  the  compression  in  the  cylinder.  This  device  is  known 
as  the  Ripken  automatic  drifting  valve  and  is  in  use  on 
the  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie.  The  valve 
comes  into  operation  liefore  tlie  cylinders  are  emptied  of 
steam  pressure  after  the  throttle  has  been  closed  and  is 
kept  in  operation  and  furnishes  the  needed  amount  of 
steam  until  the  pistons  cease  to  move.  It  is  automatically 
closed  just  as  the  engine  stops  by  the  building  up  of  pres- 
sure in  the  steam  chest. 

Only  one  valve  per  engine  is  used  as  the  steam  is  passed 
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directly  to  the  branch  pipe  or  tlie  saturated  end  of  the 
superheater  header.  This  arrangement  is  advantageous  as 
it  reduces  the  amount  of  steam  required  and  also  protects 
the  superheater  elements  against  overheating.  It  is  un- 
necessary to  use  eitlier  air  relief  valves  or  by-pass  valves  in 
conjunction  with  the  Ripken  drifting  valve. 

The  illustration  below  shows  a  section  of  the  valve  which 
serves  to  illustrate  its  operation.  The  operating  portion 
consists  of  a  cage  A,  and  a  differential  piston  valve  B. 
The  cage  has  an  opening  M,  at  the  bottom  which  is  con- 
nected by  the  most  direct  means  possible  with  one  end 
of  the  cylinder  so  that  the  cylinder  pressure  is  transmitted 
to  the  lower  side  of  the  piston.  The  side  opening  A''  is 
connected  through  a  two-inch  pipe  to  a  live  steam  line  from 
the  turret.  The  opening  P  at  the  top  of  the  valve  com- 
municates with  the  branch  pipe  or  superheater  header. 

Within  cage  ^  is  a  bushing  C,  in  which  are  ports  D 
and  E.  The  port  D  is  surrounded  by  a  duct  F,  which  is 
always  filled  with  live  steam.  From  duct  F  live  steam  passes 
through  the  passage  G  to  port  E.  At  the  lower  end  of 
the  Ijushing   C   is   a   small   regulating   and   relief  port   H, 

4fh-iotch  lOMPH  4lh  notch  40nfiH 
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cylinders  supplied  with  steam  from  a  two-inch  pipe  showed 
that  the  valve  when  adjusted  to  close  at  about  40  lb.  per 
sq.  in.  would  maintain  between  25  and  30  lb.  pressure  in 
the  steam  chest  at  25  per  cent  cutoff  at  a  speed  of  60  miles 
an  hour,  preventing  the  formation  of  a  harmful  vacuum 
even  at  such  high  speed.  After  a  shut-off  with  the  re- 
verse lever  in  running  position,  the  valve  would  open  when 
the  steam  chest  pressure  dropped  to  about  30  lb.  The  valve 
would  close  again  when  the  steam  chest  pressure  arose  to 
40  lb.  which  occurred  just  before  the  stop,  allowing  time 
for  the  superheater  to  empty  itself  before  the  engine  came 
to  rest.  The  Ripken  drifting  valve  has  been  in  use  nearly 
two  years  with  excellent  results.  It  has  required  little 
attention  and  has  prolonged  the  life  of  both  the  cylinder  and 
the  piston  rod  packing  on  the  engines  to  which  it  has  been 
applied. 
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Typical   Indicator  Cards  from  an   Engine   Equipped  with  the   Ripken 
Drifting    Valve 

connected  by  piping  to  the  exhaust  chamber  of  the  loco- 
motive. 

When  the  main  throttle  is  closed  the  pressure  on  top 
of  the  differential  piston  B  falls  and  the  compression  in  the 
cylinders  acting  on  the  bottom  of  the  valve  being  in  excess 
of  the  steam  chest  pressure  raises  the  valve  B  off  the 
shoulder  /,  upon  which  it  normally  rests,  placing  the  port 
K  in  communication  with  port  D.  This  permits  steam  to 
flow  through  the  valve  into  the  steam  chest  maintaining  the 
required  pressure  to  prevent  a  vacuum  while  drifting.  The 
raising  of  the  valve  also  uncovers  port  E  and  the  steam 
entering  the  annular  cavity  under  the  valve  is  restricted 
by  the  port  H  and  furnishes  the  counter  pressure  necessary 
to  hold  ports  D  and  K  in  communication  until  the  engine 
is  almost  at  a  standstill.  As  the  speed  decreases  the  pres- 
sure in  the  steam  chest  will  rise,  and  overcoming  the  pres- 
sure on  the  bottom  of  the  differential  valve,  will  force  the 
valve  to  its  seat,  where  the  friction  of  the  rings  will  hold 
it  closed.  Any  slight  leakage  past  the  lower  rings  is  taken 
care  of  bv  the  port  B  and  it  is,  therefore,  practically  im- 
possible for  the  valve  to  open  while  the  engine  is  at  rest. 

Tests  on  a  superheater  locomotive  with  25  in.  by  26  in. 


A    CONVENIENT    RECORD    FOR    AIR 
BRAKE    MATERIAL 

BY  J.  A.  JESSON 

The  Westinghouse  Air  Brake  Company's  part  catalogues 
are  issued  in  numerical  order,  and  each  shop  is  usually  fur- 
nished with  a  complete  set  in  a  loose  leaf  binder.  Each 
sheet  illustrates  one  unit  with  its  accessories,  and  gives  a  list 
of  tlie  parts  and  the  numbers  of  the  items.  In  order  to  ren- 
der this  catalogue  more  serviceable  it  has  been  our  practice 
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for  some  time  to  insert  an  extra  sheet  for  each  separate  de- 
vice. This  covers  in  an  abbreviated  form  the  items  which 
are  ordered,  and  has  columns  for  the  name,  the  old  and  new 
piece  number,  and  a  separate  column  for  each  month  of  the 
year,  as  shown  in  the  sample  sheet  illustrated  above.  This 
provides  a  daily,  montlily  and  yearly  record,  all  in  one 
book,  and  has  proved  useful  in  checking  this  material. 


Car  Department 
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THE  TANK  CAR  MAINTENANCE 
PROBLEM 

BY  PAUL  BATEMAN 
Manager  People's  Tank  Line  Co.,  Goffeyville.  Kan. 

SINCE  tank  cars  con.stitutL'  a  uiri;e  item  of  initial  e.\pense 
to  almost  every  producer  and  marketer  of  petroleum 
products,  it  is  of  some  importance  that  they  be  main- 
tained at  a  point  of  greatest  efliciency  with  minimum  up-keep 
expense.  As  an  engineer  and  designer  for  several  years,  in 
the  employ  of  two  of  the  largest  car  builders  in  tlie  country, 
it  was  a  matter  of  circumstance  that  one  of  the  outstanding 
ideas  of  car  builders  was  forcibly  brought  to  my  notice.  That 
is,  in  substance,  design  somelhitig  different.  The  best  engi- 
neering practice  is  sometimes  made  subservient  to  the  prin- 
ciple of  designing  something  on  which  a  claim  for  a  patent 
may  be  made. 

This  practice  has  resulted  in  innumerable  types  of  cars, 
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Section  A-A 
Fig.   1.     Typical   Arrangement  of   Underframe   and    Draft   Gear 

each  type  with  its  own  variations,  and  has  greatly  compli- 
cated the  projjlera  of  maintenance  of  equipment.  Repair 
shops  have  lieen  called  into  existtnce  by  the  impossibilit\' 
of  car  owners  carrying  a  sufficient  variety  of  parts  to  repair 
their  cars  properly.  Although  there  are  some  few  concerns 
which  employ  experienced  repair  men,  the  owners  of  cars 
must  in  general  trust  to  inefficient  labor  to  perform  work 
that  requires  specialized  knowledge  and  experience.  Behind 
the  experience,  also,  there  must  be  knowledge,  not  only  knowl- 
edge of  how  to  make  repairs,  but  of  why  the  part  requires 
repairs  and  of  how  to  prevent  a  recurrence  of  the  same  trouble. 
To  make  this  clear  we  will  refer  to  Fig.  1.  showing  the  end 
of  the  underframe  of  a  car.  There  are  innumerable  varia- 
tions in  the  end  structure,  but  the  principle  must  remain  the 
same  in  all. 

REPAIR  OF  FRICTION   DRAFT  GEAR 

The  yoke.  Fig.  1.,  is  riveted  to  the  butt  end  of  the  coupler 
and  contains  certain  friction  parts,  which,  in  buffing,  are 
compressed  by  the  coupler  against  stops,  or  lugs,  riveted  to 
the  longitudinal  beams,  or  sills  In  pulling,  the  yoke  is 
brought  into  play  and  performs  the  same  duty  in  a  reverse 
direction,  by  compressing  the  friction  parts  against  the  front 
stops  or  lugs. 

.  When  originally  installed  the  friction  draft  gear  is  pro- 
vided with  sufficient  travel  to  enable  the  full  capacity  of  the 
gear  to  be  utilized.  Any  shock  in  excess  of  the  capacity  of 
the  gear  is  absorbed  by  the  horn  of  the  coupler  striking 
against  the  buffer  on  the  end  of  the  sills,  after  the  gear  is 
compressed  to  its  full  capacity. 


The  gear,  as  installed,  is  not  at  the  center  of  the  sills,  due 
to  details  of  construction  based  on  truck  clearances,  and  the 
necessity  of  keeping  the  center  of  gravity  of  the  loaded  car 
as  low  as  possiljle  and  there  is  approximately  a  200,000-lb. 
shock  on  a  13  in.  to  15  in.  girder  with  an  eccentricity  of 
about  4  in.  to  6  in.  Any  shock  above  the  absorption  capacity 
of  the  gear  is  alisorbed  by  a  direct  blow  against  the  fully 
compressed  gear  which  now  acts  as  a  rigid  block.  When 
wear  on  the  friction  elements  develops,  the  end  clearance  be- 
tween coupler  and  buffer  block  is  eliminated  and  the  impact 
load  in  excess  of  the  gear  capacity  is  received  by  the  buffer. 
The  gear,  as  originally  installed,  gives  protection  to  the  car, 
but  when  the  friction  parts  wear,  more  and  more  of  the 
impact  load  is  directly  transmitted  to  the  buffer.  As  the  lat- 
ter has  relatively  little  resiliency,  it  is  only  a  question  of  a 
short  time  before  it  is  broken,  thus  bringing  tJie  full  load 
on  the  gear  and  thence  directly  to  the  sills.  The  obvious 
result  is  that  the  sills  spread  and  buckle,  or  else  the  rivets 
on  the  rear  draft  lugs  are  sheared,  sometimes  both.  The 
usual  procedure  has  always  been  to  say,  "Oh,  let  it  ride, 
the  sills  are  all  right,  we'll  fix  it  sometime."  When  it  is 
finally  released  for  repairs  the  first  and  only  thing  done  to  the 
car  is  to  put  on  a  new  buffer  itnd  let  the  worn-out  gear 
alone. 

If  the  gear  has  worn  so  that  the  first  I3/  in.  of  travel 
has  become  non-effective,  there  will  be  left  only  1^4  in  of 
useful  travel  of  the  original  3 '4  in.  giving  a  retarding 
value  of  only  aliout  one-fourth  of  the  capacity  of  the  gear. 
(Fig.  2.)  With  the  full  load  of  a  moving  train,  having  a 
possible  buffing  shock  up  to  1,000,000  ft-lb.,  it  is  not  hard 
to  imagine  the  effect  on  the  new  buffer  casting.  This  is 
not  an  i.-olated  case  but  is  the  usual  procedure  all  over  the 


3'i^in.  Travel  -  ZOO^OOO  lb.  Capacity  -ApproM^mafely. 
1'/^"       "     -  43,000"        "  " 

Fig.   2.     Diagram    SKlowing    Reduction    cf    Draft   Gear   Capacity    with 
Decrease    in    Travel 

countr)',  not  alone  with  the  refiners,  but  also  w-ith  the  railroad 
companies  and  even  some  of  the  private  repair  shops. 

In  dealing  with  these  buffing  forces,  kinetic  energv  must 
he  considered,  which  does  not  permit  of  the  same  assumption 
for  fiber  stresses  as  in  the  case  of  static  loads.  Under  static 
loads  a  column  can  he  figured  at  its  full  value,  with  each  of 
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the  fibers  bearing  an  equal  portion  of  the  load.  Under  these 
conditions,  however,  there  are  two  varial:ile  forces,  one  along 
the  center  line  of  the  coupler  and  the  other  along  the  center 
line  of  buffer  impact,  the  latter  after  the  frictional  resistance 
of  the  gear  has  been  absorbed.  In  addition  there  are  the 
forces  compounded  by  secondan-  forces  which  cause  torsional 
stresses.  These  latter  are  caused  by  inequalities  of  tracks, 
different  heights  of  couplers,  impacts  on  curved  track,  coup- 
lers being  oft'  center,  etc.  Although  termed  secondarj-  forces, 
they  are  really  as  much  a  part  of  the  primarv-  forces  as  arc 
any  others.  In  tank  car  designs,  it  is  not  necessan-  to  con- 
sider the  deflection  due  to  loading;  on  account  of  the  loads 
usually  being  concentrated  at  tlie  bolsters  and  thence  trans- 
mitted directlx'  to  the  truck,  so  the  sills  bear  onl_\-  the  com- 
pound load  which  is  due  to  the  conditions  previously  men- 
tioned. 

The  above  case,  as  illustrated,  is  indicative  of  the  usual 
methods  employed  in  making  repairs.  No  thought  is  given 
to  the  cause.  The  best  way  to  make  repairs,  of  course,  is  to 
prevent  the  necessit)-.  However,  in  conditions  as  they  are, 
tlie  best  procedure  is  to  remove  the  slack  travel  of  the  coupler 
by  renewal  of  necessary  parts  and  by  placing  shims  between 
the  gear  and  the  lugs.  After  that,  see  that  the  correct  position 
is  maintained. 

TRUCK  REP.\IRS 

Reference  to  Fig.  3  shows  the  usual  design  of  arch  bar 
truck  construction  and  the  lines  of  force  with  their  attendant 
results.  We  will  supj^ose  a  loaded  car  to  be  in  a  rapidly- 
moving  train,  when  an  emergency  application  of  the  brakes 
is  made.  The  braking  power  is  from  70  per  cent  to  90  per 
cent  of  the  light  weight  of  the  car  which,  in  a  38,000-lb. 
car  of  8.000  gal.  capacity,  loaded  with  gasoline,  is  30  per 
cent  to  40  per  cent  of  the  total  weight  of  the  car.  The  result 
is  that  the  trucks  receive  a  direct  load  at  the  center  plate  due 
to  the  inertia  of  the  entire  loaded  bod\-  of  the  car  at  whatever 
speed  it  is  traveling. 

It  has  seemed  inconsistent  that  c-ne  part  of  the  car — the 
sills,  through  the  coupler — should  be  used  to  start  the  car. 
and  another  and  much  lighter  part — the  brakes  operating 
on  the  trucks — .should  be  used  to  stop  it.  The  writer  sees 
no  wav,  at  the  present  time,  to  improve  the  basic  principle 
of  this. 

The  resultant  tendency  in  brake  application  is  to  transmit 
a  load  to  one  side  of  the  center  plate  and  generate  torsional 
stresses  tending  to  rotate  the  bolster.  This  load  very  nat- 
urally comes  on  only  one  side  of  the  truck  springs,  which 
are  intended  always  to  act  as  a  unit.  The  result  is  that  the 
springs  compress  unequally  and  throw  the  bolster  against 
the  columns  with  unequal  bearing.  This  causes  failure  in 
the  columns  by  tearing  the  column  Ijolt  through  the  wearing 
surface  of  the  column.  .\  condition  of  this  kind  is  usually 
caused  by  neglect  in  allowing  nuts  of  column  bolts  to  become 
loose,  thus  permitting  the  arch  bars  to  spread  and  allowing 
excess  clearance.  (Juite  frequentK  the  cars,  as  originally 
built,  have  entirely  too  much  clearance. 

The  material  wear  of  the  column  guides  on  the  bolster 
should  be  taken  up  by  placing  shims  on  one  column  or  else 
on  the  column  guide  on  the  bolster.  This  is  almost  never  done 
as  it  requires  that  the  truck  be  practically  dismantled.  An- 
other cause  of  trouble  is  the  rapid  rounding  of  cur\-es  at 
which  time  the  loaded  car  seeks  a  tangent  and  the  trucks 
must  follow  the  rails.  That  causes  the  bolsters  to  exert  more 
pressure  on  one  set  of  springs  than  on  the  other,  thus  allow- 
ing the  springs  to  slip  and  quite  frequently  lose  out.  Im- 
proper side  bearing  spacing  and  clearance  are  ver\-  usual 
causes  of  truck  failure  and  are  also  often  responsible  for 
derailments. 

The  principal  instructions  would  seem  to  be  to  keep  the 
truck  tight  and  see  that  the  wooden  shims,  above  or  Ijelow 
springs,   are   renewed   at   sufficient   intervals  to  insure  that 


they  are  solid.  These  shims  are  made  of  seasoned  oak  but 
they  decay  ver}-  rapidly  and  allow  the  springs  to  settle  into 
them,  thus  increasing  clearances  to  an  unsafe  margin.  Side 
bearing  clearances  must  be  kept  at  the  proper  point,  ,'  is  in. 
to  '4  in.  between  top  and  bottom. 

REPAIR  OF  T,\>rKS 

Of  the  tanks  proper  little  need  be  said  except  that  all  indi- 
cations of  leaks  should  be  immediately  looked  into  as  stains 
on  the  outside  usually  mean  that  the  caulking  edge  of  the 
sheets  and  rivets  on  the  inside  has  deteriorated.  The  tank 
should  not  only  be  caulked  on  the  outside  but  more  especially 
on  the  inside.  It  might  be  stated  that  caulking  on  the  in- 
side is  almost  never  practiced  except  in  the  shop  where  its 
necessity  is  understood.  The  fact  that  inside  caulking  is 
obligatory,  under  Bureau  of  Explosives'  Rules,  seems  to  be 
overlooked.     Leaks  are  quite  commonly  caused  by  deflection 
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Fig.   3.     Forces    Acting    on    Arch    Bar   Truck 

of  the  sheets  of  the  unsupported  end  portion  of  the  tank  which 
causes  distortion  of  the  sheets  at  riveted  joints. 

The  safety  valves  ordered  to  be  used  have  always  been 
a  source  of  wonder  to  the  writer,  particularly  as  to  why  it 
seemed  necessar\'  to  provide  40  sq  in.  of  safety  valve  outlet 
surface  while  the  largest  locomotive  using  superheated  steam 
and  a  pressure  of  up  to  250  lb.  per  sq.  in.  has  only  about 
10  per  cent  of  this  area.  The  Master  Car  Builders  Associa- 
tion has  designed  a  device  using  a  spring  balance  to  de- 
tennine  the  proper  point  at  which  to  set  the  valve.  In- 
equalities of  bearing  surface  on  ^he  valve  seats  seem  to  be 
overlooked,  consequently  there  is  practically  no  guarantee  that 
the  valves  will  hold  an_\-  pressure  whatever.  All  valves  should 
lie  removed  and  ground  in  with  en.ery  in  oil,  then  set  to  the 
proper  point  under  a  test  by  compressed  air.  The  valve  ques- 
tion is  not  only  a  maintenance  problem  but  one  in  design, 
which  it  is  to  be  hoped  will  have  the  attention  of  qualified 
engineers. 

The  advisability  of  keeping  cars  well  protected  by  paint  is 
too  well  known  to  require  more  than  passing  comment.  That 
comment  is  mostly  directed  toward  the  polio,'  of  merely  mak- 
ing the  cars  a  good  advertising  sign  board  instead  of  seeing 
that  the  painting  is  properly  done.  Cars,  particularly  the 
tanks,  should  lie  thoroughly  cleaned  preparatory  to  painting 
as  the  improperly  cleaned  car  will  not  held  the  best  paint 
made.  The  company  with  which  I  am  connected  has  found 
it  ad\-isalile  to  put  the  problems  of  painting  up  to  the  paint 
manufacturers,  using  their  knowledge  and  experience  in  con- 
nection with  our  own. 

One  of  the  greatest  causes  of  tank  cars  being  neglected  is 
the  attitude  of  certain  railroads,  particularly  at  competitive 
points.  When  an  inspector  refuses  a  "bad  order  car,"  a  com- 
peting road's  inspector  will  take  it  and  so  drum  up  business 
for  his  road.  If  it  is  impossible  to  run  the  car  in  its  condi- 
tion as  accepted,  temporary  repairs  are  made.  In  fact,  any- 
thing is  done  ihat  will  get  it  out  of  the  yard  at  the  point 
of  origin.  The  owTier  is  very  grateful  to  the  railroads  accept- 
ing the  car  and  consequently  the  accommodating  railroad  gets 
the  future  business. 

This  policy  can  have  only  one  result,  and  that  is  evident 
when  it  is  stated  lliat  the  policy  is  pursued  in  endless  chain 
fashion,  the  original  road  accepting  cars  that  even  the  first 
offending  road  refused  to  handle. 


Delcg„t 


Car  Inspectors  and  Foremen  Meet 

Continuation   of   the  Discussion  of  the  Changes 
in   the   Rules    of    Interchange;     Other   Business 


A  REPORT  of  the  preceedings  of  the  opening  session 
of  the  nineteenth  annual  convention  of  the  Chief  Inter- 
change Car  Inspectors'  and  Car  Foremen's  Association 
was  published  in  the  October  issue  of  the  Railway  Mechan- 
ical Engineer,  page  593.  This  included  a  discussion  on  Rule 
No.  2,  at  the  close  of  which  a  committee  was  appointed  to 
consider  the  wide  diversity  of  practice  in  interpreting  this 
rule  in  different  sections  of  the  country  .and  report  later  to 
the  convention.  The  following  report  was  later  submitted 
and  adopted  unanimously:  "The  committee  does  not  feel 
it  consistent  with  the  basic  interest  and  purpose  of  this  rule 
and  the  decisions  given  thereon  by  the  administration  that 
we  should  recommend  any  changes  in  the  application  of 
the  rule  other  than  the  jjroper  super\'ision  Ijy  those  in  author- 
ity at  the  several  terminals  and  interchange  points,  con- 
.sistent  with  local  conditions,  more  especially  on  point  of  in- 
spection and  repair  track  facilities." 

Following  the  discussion  on  Rule  No.  2  the  association 
proceeded  to  the  consideration  of  the  changes  in  the  rules 
as  recommended  in  the  report  of  the  Arbitration  Commit- 
tee presented  at  the  1919  convention  of  Section  III, 
Mechanical.  An  abstract  of  a  portion  of  the  discussion  of 
the  rules  under  this  head  was  published  in  the  October 
issue.  Only  a  part  of  the  rules  was  covered,  however,  and 
a  more  complete  abstract  of  the  discussion  of  all  of  the 
rules  is  given  below. 

RULE  32. 

(Deliverinp  compan,v  responsible.)  Dome  cover  or  safety  valves  miss- 
ing from  tank  cars.  Material  missing  from  cars  due  to  handling  on  un- 
loading machines.  Removing  or  cutting  out  parts  of  car  to  facilitate 
loadinp  or  unloading.  Known  theft  of  parts  of  car  occurring  on  hand- 
ling line.'  Damage  to  any  car  (including  cars  on  ferries  or  floats)  if 
caused  by:  (a)  derailment,  (b)  cornering,  (c)  sideswiping,  (d)  collision 
or  impact  other  than  that  occurring  in  regular  switching,  (e)  handling 
of  cars  with  broken  or  missing  couplers,  or  couplers  out  of  place,  (f) 
colliding  with  or  shoving  over  bumping  posts  or  other  fixed  obstruction, 
Cg)  shifting  of  loads  from  other  cars,  (h)  overloading,  (i)  explosion,  (j) 
collapsing  buildings  or  other  structures  on  right-of-way,  (k)  unconcealed 
lire  damage  (1)  flood,  (m)  storm  where  car  i^  derailed  or  destroyed,  (n) 
failure  to  close  hopper  or  drop  doors  before  moving  car. 

T.  S.  Cheadle:  I  would  like  to  know  if  any  trouble  is 
experienced  with  the  shifting  of  loads? 

F.  C.  Schultz:     It  is  our  practice  to  charge  tl)e  deliver- 


ing line  for  any  damage  on  account  of  imjjroper  loading 
or  shifting  of  the  lading. 

T.  J.  O'Donnell:  Have  any  of  you  considered  what  the 
.\rbitration  Committee  means  Ijy  "impact."  Wouldn't  that 
run  into  the  comljination  of  defects? 

F.  G.  Schultz:  If  a  car  is  damaged  in  a  collision  with 
a  number  of  cars  in  a  train,  it  is  not  an  owner's  responsibi- 
lity. 

J.  C.  Keene:  (Wabash)  Unless  the  car  is  derailed,  corn- 
ered or  sideswiped,  the  owner  is  responsible. 

F.  C.  Schultz :  I  tliink  this  was  changed  to  take  care 
of  a  case  where  a  private  line  car  was  broken  entirely  in 
two  and  there  was  no  evidence  of  derailment. 

T.  J.  O'Donnell;  If  investigation  showed  the  damage 
occurred  in  connection  with  an  accident,  it  would  be  straight- 
ened out. 

X.  Marple:  (M.  C.)  I  am  a  member  of  an  O.  S.  &  D. 
committee  and  am  watching  all  cars  that  come  in  on  the 
repair  track  to  ascertain  the  condition  of  the  lading.  Cars 
have  to  be  opened  to  make  repairs  to  draft  gears,  and  90 
per  cent  of  them  have  the  loads  scattered  all  over  the  car 
and  the  draft  gear  damaged.  Therefore,  we  want  to  be 
careful  in  what  we  say  is  ordinan'  switching. 

T.  S.  Cheadle:  Regular  switching  seri'ice  on  one  road 
isn't  regular  switching  service  on  another.  I  would  be  glad 
if  we  could  get  an  idea  of  just  what  that  term  means  as 
commonly  used. 

H.  W.  L.  Forth  (Swift  &  Co.):  I  think  the  intention 
was  to  clarify  the  terms  wreck  and  fair  and  unfair  switching. 
It  is  a  matter  of  judgment  as  to  the  damage  done  to  the 
car.  Under  the  old  term,  the  case  brought  up  was  a  private 
line  car  that  had  been  demolished  in  unfair  switching,  but 
the  trucks  of  the  car  had  not  left  the  rails,  hence  there  was 
no  derailment.  The  intent  of  the  rules  is  fairness  and 
judgment  of  course  must  enter  into  the  inteqiretation  of 
these  rules. 

G.  Lynch:  The  term  "wreck"  has  been  eliminated  and 
"collision,  impact  and  regular  switching"  substituted.  If 
impact   is  to  be  considered   we  will   have  a   great  deal  of 
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damage  done  by  impact  because  we  must  couple  automatic 
couplers  by  impact. 

T.  J.  O'Donnell:  Isn't  it  fair  to  presume  that  this  rule 
is  a  help  to  us?-*    We  had  nothing  to  guide  us  before. 

G.  Lynch:  \\'e  had  owner's  responsibility  for  all  missing 
parts  of  a  car  in  fair  service,  and  wo  liad  Rule  i2  which 
covered  unfair  usage. 

J.  P.  Carney  (M.  C):  That  rule  is  to  get  rid  of  the 
old,  weak  equipment  and  make  the  owners  responsible. 

F.  H.  Hanson  (X.  Y.  C):  You  are  not  going  to  be 
able  to  tell  whether  the  car  was  moving  5  or  20  miles  an 
hour.  I  think  we  should  go  on  record  as  saying  the  owner 
was  responsiljle  unless  the  car  was  derailed,  sideswiped  or 
cornered. 

President  Stoll:  In  the  absence  of  any  proof  that  the 
car  was  in  a  wreck,  how  can  it  be  proved  when  the  car  is 
delivered  to  the  other  road  in  interchange?  If  the  railroad 
is  honest,  it  is  an  easy  matter. 

C.  M.  Hitch:  This  rule  is  plain  enough,  I  believe, 
if  we  are  all  fair.  A  man  who  is  guilty  of  damaging  an- 
other man's  car  knows  whether  he  is  responsible  or  not;  let 
him  comply  w-ith  the  rules  and  card  the  car;  he  knows 
whether  it  was  fair  switching  or  not.  If  a  cut  of  cars  runs 
down  without  a  rider  and  smashes  a  car,  I  would  call  that 
unfair  switching. 

A.  Armstrong:  I  know  less  about  Rule  32  now  than  I 
knew  when  I  left  home  and  an  explanation  will  be  expected 
of  me  when  I  return.  I  would  like  to  ask  an  interpreta- 
tion of  this  rule. 

W.  S.  Elliott  (St.  Louis):  Mr.  Carney  brought  the 
situation  out  verj-  clearly.  There  are  times  when  a  weak 
car  is  broken  in  two.  There  is  another  case  where  a  car 
is  in  good  condition  and  10  or  12  loads  of  coal  are  dropped 
down  against  it.     That  is  not  regular  switching. 

G.  Lynch:  If  anyone  can  tell  me  what  a  collision  is  and 
what  a  wreck  is,  or  can  tell  me  what  impact  is,  I  would 
be  very  glad  to  get  a  definite  understanding  of  these  terms. 

W.  S.  Elliott:  It  seems  strange  that  the  chief  inter- 
change inspectors  should  disagree  on  this  rule.  It  is  not  a 
new  condition  with  us.  On  the  steel  cars  we  have  had 
practically  the  same  rule.  I  have  had  to  call  Mr.  Halbert 
over  time  and  again  to  verify  my  judgment  on  whatever  the 
case  might  be.  Where  there  is  a  chief  joint  inspector,  there 
should  be  no  trouble.  You  ought  to  be  able  to  know  what 
reasonable  switching  is.  I  take  a  fair  and  liberal  inter- 
pretation of  it  and  do  not  anticipate  any  trouble  at  all. 

M.  W.  Halbert  (St.  Louis):  The  only  contention  I  see 
is  on  collision  or  impact.  The  chief  interchange  inspectors 
at  large  interchange  points  inspect  all  cars  that  are  damaged 
sufficiently  to  require  carding.  The  only  thing  we  can  do 
is  to  use  good  broad  judgment  and  treat  both  companies 
fairly  in  making  a  decision.  When  a  car  is  broken  in  two 
you  can  invariably  detect  evidence  to  show  whether  the 
damage  was  done  in  ordinan,'  switching  or  rough  usage. 
As  chief  interchange  inspector,  I  make  a  decision,  and  it 
is  up  to  the  road  that  gets  the  car  to  protest  afterwards.  If 
it  is  decided  I  am  wrong  there  is  no  harm  done.  I  always 
try  to  give  the  receiving  line  and  the  delivering  line  the 
best  of  my  judgment.  If  we  make  a  mistake,  let  the  Arbitra- 
tion Committee  correct  us. 

E.  H.  Wood  (M.  C):  Rule  32  is  as  clear  as  water. 
It  shows  us  how'  to  get  rid  of  a  lot  of  old  equipment  that 
should  not  be  in  service  at  all.  If  a  car  wont  stand  up 
in  regular  switching,  it  should  be  taken  out  of  service. 

F.  H.  Hanson:  I  move  that  it  is  the  sense  of  this  as- 
sociation if  cars  are  broken  in  two,  but  the  trucks  do  not 
leave  the  rails,  the  owner  will  Ije  held  responsible  if  there 
is  no  evidence  of  derailment,  cornering  or  sideswiping. 

The  motion  was  seconded  and  carried. 

G.  L>-nch:  In  regard  to  missing  cross  braces,  before  it 
was   owner's   responsibility.      Now   there   is   a  line   drawn 


there.  Damage  caused  by  unloading  machines  is  deliver- 
ing lines  responsibility.     That  should  be  made  clear. 

T.  J.  O'Donnell:  Don't  you  make  the  owner  responsible 
for  a  missing  hopper  door;  aren't  we  safer  with  this  rule? 

G.  Lyncli:     Ihe  owner  will  contend  that  it  was  removed. 

T.  J.  O'Donnell:  Sometimes  when  opening  hoppers  the 
doors  are  Ijroken  or  torn  off.  Those  are  cases  where  the 
Arbitration  Committee  is  trying  to  protect  the  owner.  It 
is  better  to  be  liberal  than  technical. 

F.  C.  Schultz:  Who  can  decide  whether  the  material  has 
been  actually  stolen  or  thrown  away? 

G.  L\nch:  At  Cleveland  there  are  six  coal  loading 
machines  where  cars  are  unloaded  into  boats.  The  in- 
spection does  not  determine  whether  the  inside  cross  braces 
are  missing  or  not.  They  may  be  missing.  The  car  is  return- 
ed to  the  delivering  line  and  these  inside  braces  are  found 
missing  and  there  is  a  possibility  that  they  were  missing 
when  the  car  was  off'ered  in  interchange.  Is  the  unloading 
road  to  be  made  responsible  for  the  missing  parts?  How 
are  we  to  decide  on  the  interchange  track  or  when  cars  are 
found  on  the  repair  track  damaged,  when  there  is  no  other 
damage  to  the  car? 

A.  Berg  (N.  Y.  C):  Shippers  use  clam-shells  and  other 
devices  for  unloading  or  dumping  cars.  It  was  felt  that 
if  the  road  that  delivered  the  car  was  made  responsible 
the}'  would  take  steps  to  prevent  industries  unloading  cars 
from  damaging  the  equipment.  The  rule  will  accomplish 
just  what  was  intended. 

T.  J.  O'Donnell:  I  tliink  Mr.  Berg  has  struck  the  key- 
note. 

J.  S.  Naery  (C.  I.  &  L.):  A  missing  inside  brace  is  a 
small  item  but  bolsters  are  also  borken  on  unloaders. 

C.  IM.  Hitch:  I  have  seen  a  great  many  cars  handled 
on  dumping  machines  but  I  never  saw  a  truck  bolster  or 
body  bolster  damaged.  If  that  condition  prevails  there  is 
a  weakness  in  the  construction  of  the  bolster. 

H.  A.  Lightner  (I.  C):  As  to  missing  parts  when  the 
car  is  unloaded,  you  would  to  be  able  to  determine  whether 
the  part  was  missing  wlicn  the  car  was  loaded  or  was  dam- 
aged in  unloading. 

RULE   33 

Owners  will  be  responsible  for  the  expense  of  repairs  to  safety  appli- 
ances where  not  involved  with  other  delivering  line  damage,  except  damage 
to  running  boards  on  tank  cars  when  sideswiped  or  cornered. 

F.  ^^'.  Trapnell:  Under  the  present  rules  in  some  parts 
of  the  country,  defect  cards  are  being  secured  for  running 
boards  on  tank  cars  that  have  been  cornered  and  sideswiped 
that  have  no  other  delivering  line  damage.  I  cannot  see 
how  they  can  be  furnished  under  the  rule. 

T.  J.  O'Donnell:  The  old  rule  does  not  give  any  author- 
ity to  handle  it  on  that  basis. 

F.  C.  Schultz:  If  the  ladder  on  the  end  of  a  car  is  bent, 
it  is  owner's  responsibility,  but  when  the  car  body  is  damag- 
ed as  well  it  is  delivering  line  rcsponsibilit)'.  The  cons- 
truction on  a  tank  is  such  that  the  running  board  is  in- 
variably broken. 

F.  W.  Trapnell:  Rule  33  now  exempts  running  boards 
from  owner's  responsibility  because  they  are  safety  ap- 
piances.  I  believe  that  is  a  reasonable  exemption.  If  it  was 
not  owner's  defect  before  this  recommendation  came  in,  why 
the  necessity  of  making  this  recommendation? 

H.  \\'.  L.  Porth :  We  have  had  cases  of  cars  coming  into 
our  yard  with  grab  irons  entirely  broken  and  no  evidence 
of  any  defect  or  damage  to  the  car  that  could  be  carded, 
although  the  safety  appliances  were  damaged  beyond  repair. 

A.  Herbster:  The  Arbitration  Committee  does  not  feel 
that  a  running  board  on  a  tank  car  can  be  damaged  in 
fair  usage  and,  therefore,  makes  it  a  delivering  company 
rcsponsibilit)'. 

T.  S.  Cheadle:  A  tank  car  with  a  running  board  dam- 
aged is  a  delivering  line  responsibility  under  the  new  rule, 
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but  a  car  other  than  a  tank  car  with  the  running  board  or 
safety  appliances  damaged  is  owner's  responsibility. 

RULE   66. 

(Owners  responsible.)  Periodical  repacking  of  journal  boxes,  regardless 
of  the  responsibility  of  delivering  company  for  change  of  wheels,  journal 
boxes  or  journal  bearings.  No  charge  shall  be  made  for  repaclving  unless 
all  boxes  are  repacked.  No  charge  shall  be  made  if  the  repacking  is  done 
within  nine  months  from  date  stenciled  on  car.  If  car  bears  no  stenciling, 
showing  date  of  previous  repacking,  all  journal  boxes  may  be  repacked, 
if  necessary,  and  charged  for. 

(a)  All  journal  boxes  shall  be  repacked  with  properly  prepared  packing 
(new  or  renovated)  at  least  once  every  twelve  months,  at  which  time  all 
packing  will  be  removed  from  the  boxes  and  the  boxes  cleaned;  dust  guards 
to   be   renewed    when   wheels   are    changed. 

(b)  The  date  and  place  (railroad  and  station)  where  the  work  is  done 
must  be  stenciled  on  the  car  body  near  the  body  bolster  at  diagonal  cor- 
ners in  ]-in.  figures  and  letters,  using  the  same  station  initial  that  is  used 
for    air-brake    stencil, 

(c)  This  work  to  be  done  as  far  as  possible  when  cars  are  on  repair 
track  undergoing  heavy  repairs.  When  on  repair  track  for  heavy  repairs, 
cars  which  nave  not  had  bo.\es  repacked  within  nine  months  will  liave  ali 
boxes  repacked   and   the   record   stenciled  on    the  car  as  above. 

(d)  This  does  not  contemplate  any  change  in  the  intermediate  packing 
of  hexes  when  it  is  necessary  to  do  so.  No  change  should  be  made  in  the 
stenciling  unless  all  boxes  are  repacked. 

J.  J.  Gainey:  What  is  meant  by  repacking  bo.xes?  Is  it 
intended  to  remove  all  the  packing  and  take  it  to  a  vat 
and  renovate  it,  or  just  have  a  man  who  goes  around  with 
a  pan,  put  it  in  the  pan  and  shake  it  out  and  put  it  back 
in  the  box  again?  Fifty  per  cent  are  doing  it  that  way 
with  unsatisfactory  results. 

J.  C.  Kcene:  If  that  is  being  done  it  ought  to  be  cor- 
rected.    Tlie  packing'  should  be  taken  to  a  renovating  plant 


repaired  come  home,  to  tear  the  work  down  to  see  that  the 
repairs  are  done  properly. 

A.  Herbster;  I  have  been  in  one  shop  that  made  it  a 
practice  to  tear  out  everything  that  railroad  repair  men  put 
on  the  car;  it  was  not  a  large  corporation. 

N.  Marple:  We  all  want  to  play  fair  as  near  as  we 
know  how,  but  even  when  we  make  repairs  as  near  like  the 
original  construction  as  we  can,  we  get  joint  evidence  cards 
showing  wrong  repairs  were  made. 

F.  C.  Schultz:  I  believe  it  is  advisable  for  the  railroads 
to  return  private  line  cars  to  the  owners  for  repairs  as  the 
average  railroad  repair  shop  is  not  ecjuipped  to  make  proper 
repairs  to  these  specially  constructed  cars. 

F.  W.  Trapnell:  The  private  car  owners  must  know 
that  the  car  is  in  shape  to  carry  the  contents  to  its  destina- 
tion with  proper  icing.  We  have  discouraged  making  any 
repairs  to  wrecked  refrigerator  cars  and  are  sending  the 
cars  to  the  owner's  plant. 

J.  J.  Gainey:  A  railroad  company  can  repair  a  re- 
frigerator car  properly.  We  had  a  refrigerator  car  in  a 
while  ago,  and  I  gave  instructions  to  have  the  car  absolutely 
perfect  when  it  went  home.  Every  day  I  looked  to  see 
what  work  was  being  done  on  it.  The  car  went  to  an  in- 
terchange point  and  joint  evidence  was  issued  for  3'4  in. 
roofing  instead  of  5^4  in.;  joint  evidence  also  covered 
lemcn  color  instead  of  a  deep  orange.     The  joint  evidence 
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and  thoroughly  renovated  and  returned.  Either  new  or 
reclaimed  packing  can  be  used  as  desired. 

T,  S.  Cheadle:  It  is  not  proper  to  render  a  bill  under 
Rule  9  unless  renovated  or  new  packing  is  used. 

J.  C.  Burke  (U.  P.) :  The  rule  states  plainly  that  new  or 
renovated  packing  must  be  used. 

C.  M.  Hitch:  This  is  one  of  the  best  rules  that  has  been 
passed.  I  certainly  would  not  render  a  bill  if  the  boxes 
were  not  repacked  in  accordance  with  instructions,  but  I 
will  use  reclaimed  packing  the  same  as  new.  It  should 
be  understtmd  that  in  cases  where  all  boxes  on  a  car  are 
not  repacked,  no  bill  is  to  be  presented. 

N.  Marple:  The  cost  of  performing  the  work  is  greater 
than  charge  allowed  under  the  rules. 

RULE  88. 

In    order    that    repairs    of    owners*    defects   may    be    expedited    as    fully    as 

fiossible,  foreign  or  private  line  cars  may  be  repaired  by  the  handling 
ine  by  using  material  from  their  own  stock  instead  of  ordering  material 
from  car  owner,  as  prescribed  by  Rule  122.  in  which  event  tlie  repairing 
line  must  issue  its  defect  card  for  the  labor  only  of  correcting  sucli 
improper  repairs,  and  defect  cards  should  be  so  marked. 

In  case  of  delivering  line  defects,  defect  card  shalt  be  issued  for  both 
labor  and  material  for  correcting  the  improper  repairs. 

N.  Marple:  Are  there  any  private  car  owners  here  who 
can  state  whether  it  is  the  practice,  when  cars  that  have  been 


card  came  back  from  our  staff  officer  and  I  wrote  to  tlie 
owners.  They  stated  that  all  they  were  going  to  ask  for 
was  a  card  to  change  the  color.  In  ten  da\-s  no  one  could' 
have  told  one  color  from  the  other. 

N.  Marple:  You  have  to  make  the  car  safe  to  go  home 
and  _\ou  are  losing  all  the  money  that  you  expend  on  temp- 
orary repairs. 

H.  W.  L.  Forth:  There  is  a  difference  between  an  ordi- 
nary refrigerator  car  and  one  that  has  to  carrv  beef.  It 
has  been  my  experience  that  in  most  cases  cars  are  returned 
when  in  need  of  repairs,  and  the  private  lines  in  general 
encourage  this  practice  as  they  prefer  to  do  the  work  them- 
selves. 

RULE  95. 

In  reference  to  a  recommendation  that  this  rule  be  changed  to  include 
missing  brake  beams  and  other  brake  details,  as  formerly  covered  the- 
-Arbitration  Committee  recommends  the  rule  remain  as  at  present  for  the 
reason  that  in  case  of  bill  for  defective  or  missing  brake  beams  the 
average  credits  allowed  under  Rule  101  are  high  enough  to  offset  the 
value  of  occasional  missing  beams,  and  the  billing  is  thereby  greatly 
simplified.  Furthermore,  the  condition  of  the  missing  beam  cannot  be 
ascertained   and    is    no    doubt    frequently    defective. 

T.   S.   Cheadle:     Would   it  be  proper  to  issue  a   defect 

card  if  the  brake  beam  was  on  the  line  delivering  the  car? 

President  Stoll:     Look  at  the  changes  made  bv  the  M. 
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C.  B.  in  1918  and  \'ou  will  find  tliat  a  missing  brake  beam 
is  owner's  responsibilit)'. 

}.  C.  Keene;  The  price  allowed  for  tlie  beam  was  made 
to  take  care  of  the  condition. 

A.  Herljster:  I  do  not  believe  there  are  enough  missing 
brake  beams  in  interchange  to  argue  about.  Repairs  are 
almost  invariably  made  Ijy  tlie  compan\'  on  whose  roads 
the  car  becomes  defective. 

RULE  108. 

No  labor  to  be  charged  for  the  inspection  of  cars,  testing  or  adjusting 
brakes,  adjusting  angle  cocks,  tightening  unions  or  spreading  cotters;  still 
steps,    ladder    treads  or  handholds,    tightening    or    straightening   on    car. 

No  material  or  labor  to  be  charged  for  tlie  following  items  of  repairs: 
1.  .\ir-hose  gaskets,  applied,  except  with  hose  complete,  applied.  2.  Brake 
pins  or  key  bolts,  applied.  3.  Brake  ratchet  wheel  keys,  applied.  4. 
I'rakeshaft  rings,  applied.  5.  Brake-shoe  keys,  applied.  6.  Carrier  iron. 
Bettendorf  type,  when  turned  over,  no  charge  for  adjustment.  7.  Coupler 
release  clevises,  clevis  links  or  chains,  clevis  pins  or  bolts,  applied.  8. 
Lag  screws,  applied  except  when  used  to  complete  other  items  of  repairs 
not  herein  listed.  9.  Xuts  or  lag  screws,  tightened.  10.  Nuts,  l^in.  or 
less,  applied,  except  when  used  in  renewal  of  bolts.  11.  Nut  locks,  or 
lock  nuts,  applied.  12.  Release-valve  rods,  repaired  or  applied.  13. 
Straightening  brake  shafts  and  uncoupling  levers  when  not  removed  from 
car.       14.     Spring    cotters    and    split    keys,    applied.       15.     Staples,    applied. 

16.  Wood  screws,  applied,  except  when  used  in  renewal  of  running  board. 

17.  Washers,  applied,  except  when  nsed  in  renewal  of  bolts. 

No  charge  to  be  made  for  the  material  or  labor  of  lubrication,  except 
as  provided  in   Rule  66. 

X.  Marple:  Do  you  not  think  that  minor  items  of  re- 
pairs on  which  no  bill  is  to  be  rendered  under  the  rule 
will  be  neglected  especially  in  train  yards? 

President  Stoll:  The  general  opinion  was  that  the  items 
of  repairs  referred  to  were  necessary  from  a  safety  stand- 
point and  would  be  taken  care  of. 

CIRCVL.\R   25,   RULE  8. 

In  compliance  with  the  recommendation  of  the  Interstate  Commerce  Com- 
mission in  Case  No.  4906.  "In  the  Matter  of  Private  Cars,"  a  second  para- 
graph is  added  to   Rule  8,   effective  .\pril    1,    1919.  as  follows; 

Wljcn  repairs  of  any  kind  are  made  to  cars  of  private  ownership,  where 
such  cars  are  equipped  with  suitable  receptacle,  a  copy  of  the  billing  repair 
card  shall  be  inserted  in  si;ch  receptacle.  The  loss  of  such  card  from 
the  receptacle  referred  to,  will  not  invalidate  bill  for  the  repairs.  This 
receptacle  to  be  applied  by  owner  at  any  convenient  location  on  car.  pro- 
vided the  location  selected  will  not  require  inspectors  or  repairmen  to  go 
underneath    or  between    the    cars. 

C.  >I.  Hitch:  In  many  places  the  M.  C.  B.  repair  data 
is  furnished  by  the  inspectors  and  their  books  are  sent  to 
the  foreman's  office.  The  inspector  should  be  enabled  to 
place  a  repair  card  in  the  receptacle  at  the  time.  The  best 
way  to  handle  that  would  be  to  have  an  extra  copy  of  the 
repair  card  made  and  mailed  to  the  owner  of  the  car. 

M.  \V.  Halbert:  There  are  only  a  few  private  cars  being 
equipped   with   repair  card   receptacles. 

.\  Member:  Why  should  the  private  line  car  be  given 
more  consideration  than  a  railroad  car,  or  why  should  we 
be  required  to  put  the  repair  card  in  that  receptacle? 

A.  Herbster:  That  was  recommended  due  to  the  fact 
that  private  cars  come  home  more  regularly  than  railroad 
cars  and  the  owner  can  check  the  card  with  the  actual  re- 
pairs made  to  the  cars,  but  I  do  not  believe  that  it  has  met 
with  the  result  that  the  car  owner  anticipated. 

IXSPECTIOX  OF   LtUDS   IK   OPEN  TOP   CARS 

A  question  was  raised  as  to  the  advisability  of  inspectors 
making  records  of  depressions  in  loads  shipped  in  open 
top  cars  in  order  to  eliminate  leakage  enroute  and  to  protect 
the  railroads  in  case  chiims  for  shortage  are  filed  by  the 
shipper.  Tlie  discussion  brought  out  that  at  most  terminals 
the  inspectors  who  examine  the  roofs  of  the  cars  are  re- 
quired to  note  any  apparent  shortage.  A  report  is  made 
to  the  agent  and  the  cars  are  weighed  to  determine  the  loss 
of  contents  and  to  establish  the  amount  occurring  on  each 
line  in  case  the  shipment  is  hauled  over  more  than  one 
road.  In  general,  if  the  road  does  not  transfer  the  load  it 
must  participate  in  any  expense  due  to  loss  of  lading. 

rXlFORM   INTERCH.ANCE    INSPECTION    RECORDS 

President  Stoll:  I  received  a  communication  from  one  of 
the  large  interchange  points  asking  me  to  bring  up  at  this 
meeting  the  possibility  of  making  the  records  of  inspection 
uniform  at  all  large   interchange  points. 


T.  J.  O'Donnell:  Under  our  present  method  of  inspec- 
tion in  the  receiving  line  yard,  tliere  are  certain  roads  that 
take  only  the  numbers  of  the  detective  cars.  There  are 
otlier  roads  that  take  tlie  numbers  of  all  cars.  I  think  it 
is  decided  if  bad  order  cars  are  sliown  that  those  that  are 
not  shown  are  O.K.  We  are  tlirowing  money  away  to  take 
the  initials  and  numbers  of  the  good  order  cars,  and  I  feel 
that  it  would  serve  the  purpose  for  interchange  throughout 
the  country,  if  only  the  bad  order  cars  were  noted. 

J.  C.  Keene:  Tlie  question  was  not  as  to  what  cars  would 
be  recorded,  but  to  adopt  some  sort  of  a  standard  record. 
At  one  point  a  book  is  used,  at  another  a  sheet  and  at  an- 
other a  card  form.  It  is  my  thought  that  we  should  adopt 
a  standard  form  of  interchange  record  similar  to  the  in- 
terchange sheet  which  the  transportation  department  has 
adopted  and  which  accompanies  delivery  of  cars  to  the 
other  lines.  Our  road  reaches  several  division  points  and 
at  no  two  points  do  tliey  have  the  same  kind  of  record  or 
form  sheet. 

I  would  recommend  the  appointment  of  a  committee  to 
look  into  the  matter  and  report  at  our  next  convention.  It 
will  take  considerable  time  to  go  over  this  suljject  and  I 
believe  tliat  that  committee  sliould  confer  with  the  car  service 
men  or  car  accountants.  We  find  that  in  a  period  of  six  or 
seven  days  tliere  will  be  as  many  as  75  errors  made  in  in- 
terchange and  that  the  car  inspector  is  usually  correct.  A 
great  many  movements  of  cars  in  interchange  are  lost  be- 
cause of  the  fact  that  the  roads  fail  to  get  the  proper  re- 
cord. We  feel  that  the  interchange  sheets  should  be  checked 
against  the  car   inspector's  record. 

F.  W.  Trapnell:  There  isn't  any  more  important  record 
for  a  railroad  than  the  car  inspector's  record  when  properly 
made  and  if,  as  a  body,  we  could  devise  some  suitable  blank 
that  could  Ije  used  at  all  interchange  points,  we  could  ac- 
complish a  great  deal.  We  use  the  car  inspector's  record 
to  verify  the  agent's  record  and  when  we  find  a  discrepancy, 
we  take  the  car  inspector's  record  in  preference  to  the  agent's 
Ijecause  the  agents  sometimes  get  the  seal  number  in  place 
of  the  car  numl^er. 

Secretary  Smith:  It  seems  to  me  that  a  uniform  record 
is  a  desirable  thing  to  have,  but  I  do  not  like  the  idea  of 
putting  all  the  work  on  the  car  inspector.  In  many  places 
he  takes  the  number  of  all  cars  that  are  interchanged,  but 
in  a  great  many  more  places  lie  does  not  take  the  record 
of  any  cars  except  those  to  which  he  takes  exceptions,  as 
defective.  If  we  are  to  recommend  a  blank  which  compels 
the  car  inspector  to  write  the  number  of  every  car  that  passes 
through  interchange,  it  is  going  to  put  some  work  on  him. 
He  is  too  busy  and  besides  he  is  too  highly  paid  to  just 
take  car  numbers. 

F.  W.  Trapnell:  I  believe  the  railroad  companies  ask 
that  all  cars  in  interchange  be  recorded  by  the  car  inspector. 
We  have  no  trouble  and  we  interchange  several  hundred 
cars   a  day. 

A.  Herbslcr:  The  elimination  of  the  record  of  car  num- 
bers and  initials  on  all  cars  was  primarily  started  in  order 
to  get  the  inspector  to  make  more  repairs  and  do  less  clerical 
work. 

F.  H.  Hanson:  A  great  many  ro;'ds  have  issued  instruc- 
tion to  inspectors  not  to  take  the  numbers  and  initials  of 
good  order  cars.  The  agent  has  a  complete  record  of  all 
cars  interch.tnged  and  we  are  carrying  out  the  instructions 
of  the  adnrnistration  in  reporting  bad  order  cars  only. 

B.  M.  Waldo  (Dallas):  We  are  taking  a  record  of  cars 
that  are  defective  only,  but  we  reall\-  would  rather  take  a 
record  of  every  car.  It  is  embarrassing  when  the  claim 
agent  comes  for  a  record.  As  long  as  they  depend  on  us 
for  a  record  we  ought  to  have  something  on  file  from  which 
we  can  answer  the  questions.  The  car  inspectors  have  a 
great  deal  cf  work  to  do,  and  I  appreciate  all  that  has  been 
said,   but   I  am   in   favor  of  keejjing  a  record  of  all  cars 
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interchanged.  It  is  a  small  matter  to  take  down  the  number 
and  initial. 

J.  C.  Keene:  I  had  a  little  experience  on  the  question 
of  abrogating  the  taking  of  the  initial  and  number  of  all 
cars  in  interchange,  ^\'here  that  practice  is  followed  there 
is  no  record  whatever  to  protect  your  department.  To  illus- 
trate: in  going  through  the  }'ards,  I  found  two  or  three  cars 
in  bad  order,  showing  defects  that  should  have  been  detected 
on  interchange  inspection.  The  inspector  had  nothing  in 
his  book  on  these  cars  and  he  answered  me:  "I  cannot  tell 
you  whether  I  inspected  these  cars  or  not.  Perhaps  the 
switch  engine  got  hold  of  them  and  took  them  awa)-.  Per- 
hops  they  were  placed  on  another  track  when  delivered." 
Unless  the  inspector  has  the  number  and  initial  he  cannot 
go  in  any  court  and  make  an  affidavit  that  he  inspected  the 
car  and  found  it  O.K. 

President  Stoll:  Nine  years  ago  the  car  men  of  the  dif- 
ferent railroads  at  Toledo  decided  to  have  the  inspectors  take 
a  record  of  all  cars.  Just  before  the  government  took  over 
the  railroads  they  decided  to  eliminate  it.  Then  the  terminal 
inanager  took  over  the  Ijureau  and  said  he  wanted  a  record 
of  all  cars  taken  and  the  order  was  put  into  effect  again 
to  take  all  car  numbers.  The  sheet  has  been  beneficial,  not 
so  much  to  the  car  department  as  to  the  other  departments, 
especially  the  claim  department.  Men  come  from  Columbus 
and  Cincinnati  to  look  up  records  of  cars  that  have  been 
interchanged  to  fi.x  responsibility,  and  in  ever)-  case  where 
the  company  did  not  have  a  record  they  fixed  their  claims 
accordingly.  For  the  good  of  the  service,  I  believe  it  is 
advisable  to  have  a  record  of  all  cars. 

A.  Kipp :  That  question  was  taken  up  on  our  road 
five  years  ago.  Our  law  department  prior  to  that  time 
expected  the  car  inspector  to  take  the  numljer  of  every  car 
so  that  he  might  be  able  to  go  into  a  court  and  swear  as 
to  whether  he  inspected  that  particular  car,  l)ut  after  two  or 
three  years,  they  decided  that  it  would  be  better  for  the 
car  inspector  to  have  a  closer  inspection  and  make  more 
repairs  and  do  less  clerical  work. 

E.  Head  (Wabash):  The  thought  has  occurred  to  me 
that  we  will  get  back  to  the  time  when  the  roads  will  be 
in  the  hands  of  their  owners  and  a  fine  will  be  imposed 
for  penalty  defects.  We  have  had  suits  entered  against 
roads  for  penalty  defects  and  the  record  was  one  of  the 
most  important  things  in  the  case.  Where  we  did  not 
have  a  record  of  the  car  number  and  initial  the  court  ruled 
we  had  no  record  and  that  omission  cost  us  $100. 

A.  Herbster:  If  an  accident  happens  it  is  the  actual 
condition  of  the  car  and  not  the  previous  inspection  record 
of  the  inspector  that  governs. 

T.  S.  Cheadle:  Various  methods  are  used  for  obtaining 
records.  I  do  not  require  an\-  record  to  be  kept  except  of  the 
bad  order  cars. 

On  motion  the  Association  authorized  the  appointment  of 
a  committee  of  five  to  approve  or  present  to  the  association  at 
its  next  regular  session  for  approval  a  lilank  form  of  car 
inspector's  record  of  cars  inspected  at  interchange  points. 
A  committee  was  appointed,  consisting  of  F.  W.  Trapnell, 
T.  J.  O'Donnell,  .A.  Kipp,  A.  .Armstrong  and  F.  C.  Schultz. 

ADDRESS   BY   A.    E.    BOUGHNER 

At  the  session  on  Thursday'  morning,  an  address  was 
delivered  by  A.  E.  Boughner,  superintendent  of  the  Missouri, 
Kansas  &  Texas,  and  chairman  of  the  Interchange  Com- 
mittee of  St.  Louis,  Mo.  ilr.  Boughner  said  in  part: 
The  terminal  facilities  of  St.  Louis  for  the  interchange  of 
traffic  are  really  not  ver)-  good  and  it  has  required  a  united 
effort  on  the  part  of  all  concerned  to  keep  the  business 
moving.  The  different  avenues  choke  up  very  quickly  and 
for  that  reason  rules  have  been  worked  out  here  to  always 
keep  cars  going  forward.  They  seldom  go  backward.  Some 
of  the  government  requirements  demand  that  cars  with  cer- 


tain defects  move  backward.  Outside  of  that  we  do  not 
figure  on  anything  moving  back  in  St.  Louis.  I  believe 
at  the  present  time  an  immense  amount  of  good  has  been 
brought  about  and  a  lot  of  money  has  been  saved,  as  well  as 
a  lot  of  controversy  avoided  by  working  for  the  benefit  of 
the  whole  in  connection  with  the  matter  of  interchange  of 
cars.  That  is  facilitated  by  government  control  which  has 
permitted  the  consolidation  of  interchange  inspection. 

OTHER  BUSINESS 

On  motion  of  T.  J.  O'Donnell  (Buffalo),  a  telegram  was 
sent  to  Director  General  Hines  conveying  to  him  the  full 
support  of  the  association. 

J.  R.  Mitchell  (W.  H.  Miner)  suggested  tliat  since  the 
association  is  made  up  of  car  foremen  as  well  as  interchange 
inspectors,  the  organization  should  take  up  car  subjects  in 
addition  to  the  discussion  of  the  rules  of  interchange.  W.  G. 
Wallace  called  attention  to  the  fact  that  the  International 
Railway  General  Foreman's  Association  at  the  1919  conven- 
tion clianged  the  constitution  and  by-laws  to  make  car 
foremen  eligible  for  membership.  This  action  was  taken 
because  the  members  felt  the  need  of  educating  the  general 
foremen  in  car  department  matters  as  this  knowledge  would 
be  essential  if  they  were  promoted  to  the  position  of  master 
mechanic  where  they  would  have  charge  of  both  departments. 
He  urged  the  association  to  broaden  its  activities  in  order 
to  stimulate  interest  and  .secure  recognition  from  the  higher 
mechanical  officers. 

Arrangements  were  made  with  the  Sinimons-Boardman 
Publishing  Compan\-  to  publish  the  convention  report  in 
the  Rail'd'ay  Mechanical  Engineer  and  the  membership  dues 
were  increased  to  include  subscription  for  the  perodical. 

On  Wednesday  a  special  train  was  provided  for  the 
members  in  order  that  they  might  make  an  inspection  trip 
around  the  St.  Louis  Terminal  District. 

At  the  closing  session  L.  T.  Canfield  of  the  Union  Draft 
Gear  Company  delivered  an  address  in  which  he  emphasized 
the  importance  of  the  work  done  by  the  association  and 
called  attention  to  the  opportunity  the  members  had  for 
noting  the  defects  which  developed  in  cars  after  they  had 
been  placed  in  ser\'ice  and  for  recommending  improvements 
in  the  design. 

Invitations  were  received  from  several  cities  asking  that 
these  places  be  considered  when  deciding  on  the  location 
for  the  next  meeting.  Among  the  places  suggested  were 
Niagara  Falls,  Ont. :  Buffalo,  N.  Y. ;  Saratoga  Springs, 
N.  ■{■.:  Asbury  Park,  X.  J.;  Cleveland,  Ohio:  Detroit,  ilich.; 
Harrisburg,  Pa. ;  New  York  City  and  San  Francisco,  Cal. 

ELECTION    OF    OFFICERS 

The  following  officers  were  elected  for  the  year  1919-1920: 
President,  J.  J.  Gainey,  general  foreman,  car  department. 
Southern:  first  vice-president,  E.  Pendleton,  car  foreman, 
Chicago  5c  Alton:  second  vice-president,  A.  Armstrong,  chief 
interchange  inspector,  Atlanta,  Ga.:  secretary-treasurer,  J.  C. 
Keene,  chief  car  inspector,  Wabash.  Members  of  executive 
committee,  W.  J.  Stoll,  Toledo,  chairman;  H.  J.  Smith 
(D.  L.  &  W.);  W.  P.  Elliott  (T.  R.  R.  A.  of  St.  L.);  J.  E. 
Gordon  (N.  Y.  C);  C.  M.  Hitch  (B.  &  O.);  E.  H.  Mat- 
tinglev  (B.  &  O.);  E.  H.  Hall  (C.  G.  W.)  and  Charles 
Adams  (N.  Y.  C.) 


Cars  and  Loco^^llTIVES  in  Russia. — The  Ironmonger 
states  that  at  the  declaration  of  war  Russia  possessed  in 
the  neighl:orhood  of  .lO.OOO  locomotives  and  570,000  cars 
and  that  at  the  time  of  tlie  revolution  there  were  6.200  loco- 
motives and  120,000  cars  in  good  condition,  with  3,600 
locomotives  and  145,000  cars  needing  repairs.  This  has 
lieen  consideraljly  reduced  and  this  year  a  new  commission 
of  the  Russian  government  does  not  record  more  tlian  4,000 
locomotives  and  95,000  cars. 


U.  S.  R.  A.  Standard  Caboose  Car 

Design  Recommended  by  the  Railroad  Administra- 
tion'; Strong  Underframe  for  Heavy  Pusher  Service 


THE  REQUIREMENTS  of  the  laws  of  the  various  states  in 
this  country  regarding  railway  caboose  cars  make  it 
very  desirable  that  a  standard'  design  be  adopted  for 
the  construction  of  this  class  of  car.  To  meet  this  need  the 
United  States  Railroad  Administration  has  issued  an  ap- 
proved standard  design  for  such  cars.  It  is  not  proposed 
to  require  that  cars  must  be  built  to  these  drawings,  but  to 


railroads.  This  article  shows  the  24  ft.  caboose  recommended 
by  the  Railroad  Administration  for  the  future  construction  of 
cars  of  this  class. 

THE  SUPERSTRUCTURE 

The  body  framing  is  built  up  of  3-in.  by  3-in.  by  S/16-in. 
angles,  the  side  and  end  posts  being  adequately  braced  by 
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Side   Elevation  of   U.  S.   R.   A.   Standard  Caboose  Car 


provide  a  design  that,  if  conformed  to  by  the  railroads  in 
building  new  caboose  equipment,  will  insure  the  gradual 
elimination  of  cabooses  of  weak,  construction  or  faulty  de- 
sign. The  proposed  design  is  a  24-ft.  caboose  of  the  com- 
posite type,  having  a  steel  underframe  and  superstructure, 
with  wood  outside  sheathing  and  interior  finish. 


angles  of  the  same  size  and  with  gussets  of  54 -in.  steel 
plate  securely  riveted  at  the  side  sills  and  top  plates  and  at 
intermediate  points  on  the  side  posts. 

The  carlines  are  of  the  composite  type  with  ZJ^-in.  by 
Zyi-in.  by  5/16-in.  angles,  formed  to  a  24-ft.  radius  and 
secured  by  rivets  to  the  side  top  plates.     The  cupola  frame 


Floor   Plan   of  Proposed    U.   S.    R.   A.   Standard    Caboose   Car 


This  design  supersedes  the  original  designs  which  pro- 
vided for  an  all-steel  caboose  and  a  composite  type.  The 
first  plan  called  for  a  caboose  25  ft.  long  but  was  only  a 
preliminary-  draft  and  was  never  approved  for  the  use  of  the 


is  constructed  of  3-in.  by  3-in.  by  S/16-in.  angles  with  the 
same  type  of  carline  that  is  used  on  the  main  body  framing. 
The  roof  may  be  a  canvas  or  plastic  covering  over  roof 
boards   secured   to  the  carlines.     Wooden   filler   posts   and 
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plates  are  secured   to  the  angle  iron   frame   and   to  these 
the  13/16-in.  inside  and  outside  sheathing  is  secured. 


THE   INTERIOR 


The  floor  space  is  23  ft.  3^  in.  by  8  ft.  6^^  in.  inside  of 
the  sheathing,  with  a  clear  space  of  3  ft.  2^  in.  at  the 
closest  point  in  the  aisle  between  the  interior  iittings.     Two 


tank  are  conveniently  arranged  in  one  corner  of  the  caboose. 
A  refrigerator,  numerous  lockers  and  drop  tables,  a  toilet, 
a  coal  stove  for  heating  the  car,  make  up  the  complete 
equipment. 

There  are  four  windows,  which  may  be  raised,  having 
18-in.  by  22-in.  glass,  in  each  side  of  the  car,  a  window 
having  a  glass  area  of  10  in.  by  28  in.,  with  an  upper  drop 
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Plan  of  Uncierframe  and   Plan  and   End  View  of  Body    Framing  of   U.  S.    R.   A.  Standard   Caboose  Car 


upper  and  two  lower  bunks,  6  ft.  3  in.  by  2  ft.  6  in.,  and 
one  upper  and  one  lower  bunk,  6  ft.  7  in.  by  2  ft.  6  in.  are 
conveniently  located.  The  upper  bunks  fold  upw-ard  against 
the  carlines,  giving  ample  headroom  above  the  fixed  lower 
bunks,  whicli  can  be  used  as  seats  when  not  in  use  for  sleep- 
ing purposes.  The  conductor's  valve,  train  indicator  and  air 
■gage  are  located  in  the  cupola  and  seats  are  provided  in  each 


sash,  in  the  door  at  each  end,  and  four  windows  with  sliding 
sash  having  glass  18  in.  by  22  in.  in  the  cupola.  The  floor 
consists  of  l;!4-in.  rough  flooring,  a  half-inch  layer  of  cork 
covered  with  a  waterproof  paper,  and  a  13/16-in.  top  floor- 
ing. A  platform  of  ample  width,  formed  of  j4-'n.  steel 
plate  with  wooden  cleats  laid  crosswise  of  the  car,  is  pro- 
vided at  each  end.     The  roof  canopies  over  the  platform, 
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Cross  Sections  and  End  Elevation  of  U.  S.  R.  A.  Standard  Caboose  Car 


side  of  the  cupola  for  observation  purposes.  The  headroom 
in  the  main  body  of  the  car  is  7  ft.  and  in  the  cupola  9  ft. 
2  in.  A  desk  is  provided  for  clerical  purposes,  being  so 
located  that  one  end  of  a  lower  bunk  serves  as  a  seat.  The 
tank  for  wash  water,  the  wash  basin  and  a  drinking  water 


thus  giving  some  protection  from  the  weather.  Hand  holds, 
ladders  and  steps  are  placed  in  the  most  convenient  loca- 
tions. A  ratchet  hand  brake  is  applied  and  provision  made 
for  the  application  of  a  back-up  signal  whistle  at  both  ends 
of  the  car.     The  uncoupling  apparatus  is  connected  by  a 
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chain  to  the  platform  rail  so  that  the  car  may  be  uncoupled 
without  leaving  the  platform. 

THE   UNDERFRAME 

In  order  to  withstand  the  severe  service  in  which  man)' 
cabooses  are  used,  where  there  are  heavy  grades  and  pusher 
ser\'ice  is  required,  the  underframe  is  of  unusually  strong 
con.struction.  The  center  sill  is  built  up  of  12-in.,  o4  2-lb. 
.=hipl)uilding  channel  with  a  S^A-'m.  by  4-in.  by  7/16-in, 
angle  riveted  to  the  bottom  inside  edge  of  the  channel  for  the 
entire  length  of  the  sill.  The  top  cover  plate  is  of  ii-'m. 
steel  plate  20 'i  in.  wide.  The  side  sills  and  end  sills  are 
made  of  9-in.,  lj.25-lb.  channel  section,  the  side  sills  being 
reinforced  on  the  outside  with  a  o-in.  by  J-in.  by  /4-in 
angle,  which  also  serves  as  a  support  for  the  side  nailing 
strips.  The  body  bolster  diaphragms  are  formed  of  .'/^-in. 
pre.'ised  steel  plate  with  a  o-in.  flange.  The  top  bolster 
cover  plate  is  of  J-^-in.  and  the  Ijottom  cover  plate  of  s^-in. 
steel  plate,  both  14  in.  wide.  The  two  intermediate  cross- 
bearers  are  of  '4-in.  pressed  .steel  plate  with  a  .)^-in.  steel 
top  and  bottom  cover  plate  6  in.  wide.  Diagonal  braces  at 
each  end  give  additional  rigidity  to  the  underframe,  and  it 


to  specify  all  of  the  details  of  construction,  but  only  to  pro- 
vide a  general  design  for  common  use  by  the  various  rail- 
roads. 


SUGGESTIONS  FOR  IMPROVING  DRAFT 
GEAR  MAINTENANCE* 

BY    L.   T.  CANFIELD 

.At  the  present  time  very  few  people  are  giving  the  ques- 
tion of  draft  gear  maintenance  serious  thought,  and  the  cost 
of  car  maintenance,  damaged  lading  and  loss  of  service  due 
to  bad  order  cars,  leads  me  to  make  a  few  suggestions. 

First.  Tlie  car  inspectors  should  Ije  carefully  instructed 
on  the  question  of  draft  gear  inspection  and  its  importance 
to  economical  operation.  I  realize  that  for  a  while  it  will 
Ije  necessary  to  continue  to  let  some  gears  run  for  a  while 
longer,  but  each  repair  track  should  take  all  it  can  handle. 

Second.  Each  repair  track  where  a  large  number  of  cars 
are  repaired  should  have  as  a  part  of  its  organization  a  crew 
of  men  in  charge  of  a  competent  foreman,  to  repair  draft 
gear,  specializing  on  this  just  as  the  air  brakes  are  handled. 
The  foreman  should  lie  familiar  with  all  makes  of  draft 
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Side   Elevation   and    Cross   Section   of  Steel    Frame  for  U.  S.   R.  A.  Standard   Caboose  Car 


should  meet  the  requirements  of  the  most  .severe  service.  The 
draft  sills  are  designed  to  permit  the  application  of  any  of  the 
standard  draft  gears.  A  tool  cellar  of  ample  size  is  .secured 
to  the  underframe. 

THE  TRUCK 

The  car  trucks  recommended  by  the  Railroad  Administra- 
tion are  of  the  four-wheel  type  with  cast  steel  bolsters  and 
side  frames,  and  have  a  5-ft.  6-in.  wheel  base.  The  wheels 
are  to  be  ii  in.  in  diameter,  mounted  on  axles  having  a 
4 '4-in.  by  8-in.  M.  C.  B.  journal. 

General  Data 

I.engtli    over    striking    plate 30  ft.  4  in. 

l.engtli    over   en<l    framing 24  ft.  0  in. 

Wifltli    over    body    framing 9  ft.  2^   in. 

Widtli    over   side   ^ills 8  ft.  ZVi   in. 

Height  from   rail  to  top  of  main   roof 11  ft,  1  in._ 

Height  from  rail  to  top  of  cupola  roof 13  ft.  AV2   in. 

Diameter   of  truck    wheels 33  in. 

Wheel    base    5  ft.  6  in. 

Distance  center  to  center  of  trucks 18  ft.  0  in. 

This  design  is  made  to  conform  to  the  laws  of  all  of  the 
states  except  those  of  Missouri,  which  differ  radicallv  from 
those  of  the  other  states.  It  is  intended  to  prevent  the  agi- 
tation of  railway  employees  for  state  laws  which,  if  adopted, 
might  make  it  impossible  in  such  states  to  use  cabooses  that 
are  lawful  in  other  states,  and  would  result  in  the  poorest 
caboo.ses  collecting  in  those  states  having  no  stringent  laws 
on  the  subject. 

No  attempt  has  been  made  by  the  Railroad  Administration 


gear.  In  a  short  time  this  would  result  in  a  reduction  in  the 
number  of  bad  order  cars  as  well  as  in  tlie  maintenance  cost. 

Third.  There  should  be  rules  making  it  compulsory  to 
take  the  draft  gear  down  and  make  needed  rejiairs  at  the 
expiration  of  three  years.  Should  a  car  be  on  a  foreign  line 
with  draft  gears  that  have  had  more  than  three  years'  service 
without  repairs,  the  road  having  the  car  should  make  the 
repairs.  The  time  between  repairs  may  be  lengthened  if 
found  too  short.  This  would  not  be  a  big  task.  Reduced 
to  the  number  of  cars  per  day  it  is  only  2,777  cars  for  the 
entire  countr)'.  I  would  not  be  surprised  if  there  are  not 
more  than  2,777  repair  tracks.  If  so,  it  would  be  only  one 
car  per  day  per  repair  track.  There  is  no  rule  in  effect  now, 
the  gears  are  allowed  to  run  as  long  as  they  are  not  broken 
or  pulled  out,  or  some  more  expensive  part  of  the  car  or 
lading  is  injured  because  of  the  neglect  to  the  draft  gear. 

The  practice  of  using  old  draft  gear  springs  in  repairs  to 
cars  should  be  watched  very  closely.  If  they  have  taken  any 
pennancnt  set  they  should  be  discarded  and  new  ones  used. 
This  is  not  an  extravagant  suggestion,  as  the  saving  of  $.?.30, 
the  approximate  cost  of  a  new  spring,  may  take  a  couple  of 
inches  work  (as  represented  by  the  drop  hammer)  out  of 
the  draft  gear  and  result  in  l)reaking  a  coupler  which  would 
cost  $25  to  $J0,  or  turn  over  a  piano  inside  the  car,  at  even 
greater  cost. 

*From  a  paper  presented  at  the  General  Car  Foremen's  Association  of 
St.    Louis, 


Maintenance  of  Freight  Equipment 

Economy    of    Retiring    Old    Cars;    Better    Repair 
Facilities  and  Greater  Interchangeability  Desirable 

By  L.  K.  SILLCOX 


THE  economic  situation  with  respect  to  tlie  performance 
of  tliat  great  vehicle  of  commerce,  the  freight  car,  is 
one  of  basic  importance.  Any  success  in  railroad 
operation  corresponds  largel)-  to  the  net  number  of  car  miles 
attained  per  car  per  day,  which  figure  ought  to  be  as  nearly 
40  or  above  as  possible.  Why  man\-  roads  are  only  showing 
jO  or  even  less  miles  is  probably  due  to  many  causes  be- 
yond the  exact  knowledge  of  the  writer,  but  in  any  event, 
so  far  as  the  problem  is  affected  from  the  standpoint  of 
design,  maintenance  and  inspection  of  freight  car  equipment, 
a  number  of  conditions  deserve  calm  analysis. 

WEAK  DR.\FT   MEMBERS   MOST  SERIOUS  DEFECT 

One  noteworthy  fact,  the  explanation  of  which  I  have 
tried  to  investigate,  should  be  l^rst  mentioned.  Of  all  the 
complaints  which  are  general  in  the  operation  of  freight 
train  equipment  at  the  present  time,  the  behavior  of  the 
weakly  constructed  design  of  car  is  found  to  be  the  most 
perplexing,  principally  due  to  draft  attachment  failures  in 
combination  with  dangerously  inadequate  running  gear 
members,  such  as  truck,  side  frames,  axles  and  bolsters. 
Although  this  difficulty  is  in  greater  measure  due  to  wooden 
underframe  cars,  yet  it  is  also  noticeable  in  the  case  of  im- 
properly designed  steel  cars.  Right  at  the  present  time,  there 
is  a  tremendous  demand  for  suitable  cars,  which  is  not 
being  satisfied  and  yet,  it  would  appear  to  any  thoughtful 
man  that  too  many  cars  are  standing  idle  which  ouglit  to 
be  making  their  just  proportion  of  revenue  mileage.  It 
does  not  seem  to  l)e  altogetlier  a  case  as  to  shortage  of  cars, 
but  rather  a  matter  of  having  more  cars  made  really  fit. 

It  has  been  said  that  a  very  large  percentage  of  cars 
should  be  destroyed,  especially  those  of  wooden  construc- 
tion. A  careful  check,  extending  over  a  period  of  seven 
months  in  normal  heavy  trunk  line  service,  has  demonstrated 
that  we  can  expect  about  20  per  cent  or  30  per  cent  of  the 
house  cars  used  at  this  time  to  be  of  the  type  which  we 
generalh'  term  as  weakl}-  constructed  not  being  as  yet  re- 
inforced with  metal  draft  attachments  or  ends.  The 
problem  to  be  determined  in  a  decision  concerning  the  retire- 
ment or  reconstruction  of  any  such  car  is  generally  influenced 
by  the  distinctive  demand  for  the  equipment  on  the  owner's 
line  and  a  knowledge  of  whether  the  expense  of  betterment 
or  improvement  to  the  existing  equipment  is  offset  by  the 
capitalized  value  of  the  saving  which  can  be  realized  in 
the  maintenance  account,  as  well  as  keeping  in  mind  the 
better  characteristic  operation  which  is  practically  guar- 
ranteed  from  such  a  program.  Extended  observation  has 
often  brought  out  the  fact  that  the  capitalized  saving  in 
the  repair  account  through  the  adoption  of  an  intensive 
retirement  program  and  the  acquisition  of  new  high  capacity 
units  in  equal  number  or  tonnage  which  are  bound  to  pre- 
sent very  much  greater  service  capacity  and  earning  power, 
if  there  is  a  paying  demand  for  tonnage  space,  has  proven 
most  practical.  It  will  never  lie  found  possible  satisfactori- 
ly to  determine  upon  any  general  policy  without  a  most 
careful  unit  study  for  each  class  of  car,  besides  being  forti- 
fied with  a  libera!  knowledge  of  the  exact  operating  pos- 
sibilities of  the  property  owning  the  equipment. 

REPAIRS   ON   FOREIGN   LINES    MUST   BE    CONSIDERED 

Another  serious  limitation  to  our  field  of  selection  in  the 
matter  of  deciding  between  reinforcement  or  retirement,  and 

•From    a    paper   presented    before    the    Western    Railway    Club, 


subsec[Uent  replacement  in  satisfactory  designs,  is  the  fact 
that  the  majority  of  defects  occurring  in  connection  with 
car  equipment  when  off  home  lines,  except  in  case  of  derail- 
ment or  fire,  have  only  in  late  years  been  made  owner's  res- 
ponsibility. This  is  where  a  vast  amount  of  money  is 
apt  to  be  applied  beyond  the  control  of  the  car  owner  and 
will  undoubtedly  bring  about,  of  its  own  accord,  more  sys- 
tematic analysis  in  the  future  as  to  deficiencies  in  each  class 
of  car  in  order  to  guard  against  the  possibility  of  duplicat- 
ing repairs  to  failed  members  which  do  not  meet  present 
day  requirements;  so  that  the  sum  total  of  expense  for  any 
class  of  rolling  stock  does  not  become  excessive,  due  to  a 
large  part  of  the  work  Ijeing  repeated  so  continuously  and 
carried  out  beyond  the  immediate  obser\'ation  of  the  car 
owner,  resulting  in  extravagance,  though  not  necessarily  for 
the  total  equipment  owned.  Of  course,  under  these  cir- 
cumstances excessive  maintenance  charges  will  not  often  be 
so  easil_\-  reflected  in  system  statements  covering  total  owner- 
ship, as  in  grouped  classes,  which  it  is  desired  to  observe. 

ATTENTION    BEFORE    LOADING    PREVENTS    DELAYS 

It  is  especially  urgent  that  the  best  interests  of  the  ship- 
pers and  dealers,  as  well  as  of  the  railroads  which  serve 
them,  be  maintained  by  the  inauguration  of  substantial  re- 
pair practices  which  will  insure  a  minimum  delay  of  cars 
on  .shop  tracks  and  lines  of  roads  chargeable  to  their  general 
condition  and  style  of  construction.  Thorough  inspection 
and  repairs  of  cars  before  loading  and  careful  attention  to 
brakes,  lubrication,  running  gear  and  lading  after  classi- 
fication at  originating  terminals  are  a  fundamental  neces- 
sity. Cars  set  off  on  the  line  of  road  due  to  bad  order  con- 
dition of  couplers,  draft  rigging,  wheels,  brakes,  heated 
bearings,  shifted  lading  and  other  similar  causes  are  usually 
the  outcome  from  lack  of  proper  attention  at  the  originating 
terminal,  which  results  in  accidents,  destroyed  lading  and 
cars,  reduced  train  rating,  delays  to  traffic,  blocking  of 
passing  tracks,  engine  and  train  crew  overtime  and  extra- 
ordinary expense  for  sending  men  and  materials  out  on 
the  line  to  eventually  make  repairs. 

WEAK    CARS    SHOULD    BE    KEPT   ON    OWNER'S   LINES 

As  already  referred  to,  it  is  a  fact  that  at  the  present 
time  nearly  all  systems  are  offering  in  interchange  some 
loaded  and  empty  cars  that  are  of  such  design  or  condi- 
tion as  to  make  them  entirely  unfit  for  the  service  to  be 
performed  on  the  average  trunk  line  railroad.  This  class 
of  er|uipment,  which  cannot  be  depended  upon  to  pass  prop- 
erly in  main  line  movements,  should  be  restricted  to  own- 
er's lines,  where  it  can  haul  the  maximum  amount  of  com- 
mercial and  company  lading  with  the  least  lialjilitv  for 
delays,  transfer  or  repairs.  'When  a  freight  car  of  undesir- 
able class  and  capacity  has  outlived  its  usefulness  from  the 
standpoint  of  commercial  utility,  age,  decay,  corrosion, 
obsolescence  or  accident,  so  that  the  expenditure  necessary 
to  put  it  in  serviceable  condition  is  not  justified,  it  should 
be  dismantled  forthwith.  The  intensive  movement  of  ton- 
nage, creating  an  acute  demand  for  power  and  a  severe  con- 
gestion in  terminals,  has  at  many  points  made  it  impractical, 
due  to  the  time  consumed  and  necessary  switching  required, 
to  [)lace  weakly  constructed  cars  in  the  rear  of  long  trains. 
That  is  why  this  subject  looms  so  prominently  before  us 
today.  Tremendous  damage  is  done  to  these  weak  cars  and 
especially  when  not  protected  against  the  hammer  blows  of 
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modern  operation.     Not  only  this,  but  delays  and  accidents 
result  from  this  condition. 

REPAIR   FACILITIES    ARE   INADEQUATE 

Freight  car  repair  yards  have  been  located  at  incon- 
venient out  of  the  way  places;  repair  tracks  have  been  set 
too  closely  together  for  convenience:  the  facilities  for  re- 
pairing have  not  Ijccn  the  best,  and  the  consequence  has 
been  that  cars  which  should  have  been  returned  to  service 
promptly  and  with  repairs  properly  made  have  been  held 
out  of  service  longer  than  necessary  and  were  not  properly 
repaired.  Never  before  has  tliere  been  such  pressing  neces- 
sity for  intelligent  work,  for  proper  tool  equipment  and  for 
shelter  for  the  men  employed  as  at  the  present  time.  It 
is  a  reflection  on  good  judgment  when  cars  are  held  out  of 
service  for  wliich  there  is  a  paying  demand  at  the  time, 
and  it  would  appear  that  with  the  attention  now  concentrat- 
ed on  the  railroads,  best  efforts  are  not  only  desirable,  but 
absolutely  necessary-  for  a  relief  of  the  conditions. 

The  scope  of  the  operations  in  commercial  value;  the  great 
numbers  of  men  coming  under  the  control  of  the  mechanical 
department;  the  drift  of  the  times  concerning  methods  for 
carrving  out  the  work  and  the  very  intensive  service  neces- 
sary to  transportation  matters,  as  well  as  the  growing  im- 
portance of  economies,  all  tend  to  make  us  focus  our  atten- 
tion on  these  questions.  There  is  no  denying  the  fact  that 
all  these  matters  involve,  more  than  any  one  thing,  the 
element  of  men,  and  if  we  are  going  to  best  the  best  from 
our  men,  we  must  provide  responsible  supervision  with 
necessarv  support  and  initiative  so  as  to  maintain  action 
and  make  good  from  day-to-day.  The  moral  responsibility 
of  everyone  is  as  great  and  as  constant  whether  one  is  here 
or  there,  or  doing  one  thing  or  another,  and  this  responsibili- 
ty is  in  exact  proportion  to  the  intelligence  of  the  individual 
coupled  with  whatever  measure  of  freedom  for  action  is 
allowed.  It  implies  leadership  and  teaching,  not  in  some 
things  to  be  sure,  but  in  all  of  the  relations  that  bring  indi- 
viduals together  in  industry  and  Ijusiness,  so  that  our  choice, 
especially  among  our  highest  supervisors,  should  be  along 
most  practical  and  fundamental  lines.  This  is  only  referred 
to  as  a  timel)-  suggestion,  since  it  has  so  far  reaching  an 
effect  that  words  fail  to  emphasize  its  importance. 

GREATER  INTERCHANGEABILITY  DESIRABLE 

The  first  division  of  the  subject  assigned  to  me  has  re- 
gard for  the  design  of  rolling  stock.  I  do  not  think  it  is 
reasonable  to  believe  that  the  roads  will  adopt  and  main- 
tain one  standard  type  of  car  indefinitely  to  a  single  in- 
flexible pattern.  There  are  sure  to  be  improvements  and 
modifications,  which  different  groups  of  railroad  men  think 
it  desirable  to  make  and  such  motive  would  be  difficult  to 
subdue.  It  would  seem  proper  for  the  draft  lugs,  truck 
frames,  truck  bolsters,  center  plates,  striking  castings,  coup- 
ler carriers,  brake  beams,  truck  .springs,  drawbar  yokes,  un- 
coupling mechanism,  brake  hangers,  drawgear  carriers  and 
center  plate  height  of  truck  to  be  standardized  and  made  in- 
terchangeable to  a  greater  degree  than  at  present,  both  in 
new  and  repair  work.  It  does  seem  indefensible,  that  the 
slight  variations  made  in  these  parts  should  necessitate  their 
being  oljtained  from  the  car  owners.  In  designing  a  car, 
what  must  be  considered  is  the  service  in  which  its  paying 
demand  rests,  not  the  service  in  which  it  may  possibly  run. 
It  is  only  fair  to  assume  that  every  railroad  management 
aims  to  place  into  service  cars  built  in  a  substantial  manner. 
Standards  in  detail  construction  have  been  adopted  by  the 
Master  Car  Builders'  Association  which  have  assisted  great- 
ly in  reducing  the  amount  of  stock  necessary  to  be  carried. 
The  difficulty  seems  to  be  that  these  standards  have  not  been 
enforced  under  mandatory  rules  and  their  full  practical 
value  has  never  been  properly  felt  on  this  account.  I  be- 
lieve the  time  has  arrived  to  introduce  additional  standards 


affecting  the  maintenance  of  box  cars  which  can  also  be 
applied  to  all  types  used  in  interstate  service. 

The  application  of  steel  center  sills,  as  well  as  draft  arms, 
to  old  cars  will  not  only  prolong  their  life,  but  cause  thera 
to  have  a  more  continuous  earning  capacity,  due  to  not  be- 
coming marked  out  to  shop  tracks  every  few  hundred  miles 
for  the  application  of  draft  timbers  and  end  sills,  as  well 
as  avoiding  damage  to  adjacent  equipment  and  delays  to 
trains,  and  in  terminals,  to  say  nothing  of  the  tremendous 
losses  due  to  damaged  lading  and  loss  of  patronage,  where 
delays   and   slow   delivery   become   epidemic. 

POORLY  DESIGNED  CARS  ARE  A  SOURCE  OF  TROUBLE 

Mechanical  and  transportation  officers  have  seen  and  ap- 
])reciate  the  results  of  poor  designing  and  inferior  construc- 
tion, both  as  regards  wooden  and  steel  cars.  One  of  the 
surprising  features  with  regard  to  many  steel  cars  in  service 
which  cause  the  greatest  trouble  and  embarrassment,  is  that 
tliev  are  not  of  particularly  light  construction,  but  the  metal 
lias  been  disposed  with  very  little  regard  to  the  engineering 
feature  of  service  requirements  actually  encountered.  There 
is  no  doubt  whatsoever  but  that  many  of  these  cars  could  be 
liuilt  with  at  le;ist  equal  or  even  lass  weight  than  originally 
.^et  aside  and  a  perfectly  satisfactory  structure  obtained.  This 
is  what  is  so  confusing  to  the  minds  of  executive  officers, 
when  they  have  purchased  and  placed  into  service,  not  a 
cheap  or  even  a  light  car  and  it  fails,  then  on  top  of  it 
all,  it  is  necessary  later  to  recommend  reconstruction  and 
additional  expense  in  order  to  stop  permanently,  a  severe 
leak  in  the  maintenance  account.  New  fads  in  the  design 
and  building  of  car  equipment  .should  not  be  permitted, 
or  any  innovations,  until  thoroughly  tried  out  and  known 
to  be  reasonable  and  capable  of  standing  up  in  normal  heavy 
service  for  at  least  a  period  of  five  years,  besides  being 
passed  upon  by  uninterested,  competent  authorities. 

It  is  not  alone  the  larger  locomotives  being  used  today 
which  have  called  for  a  more  thorough  investigation  of  the 
subject  of  car  design  and  con.struction,  but  also  the  severe 
shocks  which  cars  are  receiving  in  classification  yards.  The 
superstructure  of  box  cars  should  receive  just  as  much 
attention  as  the  underframo  and  trucks,  otherwise,  leakage 
and  sul)sequent  loss  of  metal  roof  sheets  through  racking 
and  frames  not  being  kept  in  alinenient  is  liound  to  result, 
and  when  this  hap[)ens,  it  places  restrictions  on  the  ulti- 
mate utility  of  the  car  for  service  where  leakage  is  harmful. 
WOODEN    FRAMED    CARS    NEED    STEEL    CENTERSILLS 

In  discussing  any  problem  dealing  with  the  continuance 
in  service  of  the  all-wood  car,  as  compared  to  an  intensive 
program  of  replacement  in  the  all-steel  and  steel  under- 
frame  classes,  the  strongest  argument  in  favor  of  the  general 
adoption  of  the  latter,  and  one  which  is  barely,  if  ever, 
touched  upon,  is  the  fact  tliat  wooden  framed  cars  are  al- 
wavs  damaged  when  in  collision  with  steel  underfrarae 
cars,  wliile  the  latter  escape  uninjured.  If.  because  of  their 
decided  economy,  the  more  recent  designs  of  metal  construc- 
tion are  continued  in  use,  then  it  is  essential  that  other  cars 
associated  with  them  should  be  made  strong  enough  to  with- 
stand the  severe  shocks  incident  to  the  movement  of  lieavy 
tonnage  trains  now  so  generally  experienced.  There  is  no 
doubt  that  the  light  wooden  cars  may  be  strong  enough 
to  carry  the  load  for  which  they  were  designed,  but  they 
need  a  stiff  backbone  in  the  underframe  to  protect  them 
from  being  crushed  in  the  middle  of  a  long  train  or  between 
two  heavy  cars  under  impact.  The  same  argument  of  uni- 
formity holds  true  of  couplers,  draft  gear  and  brake  equip- 
ment. It  is  for  this  reason  that  we  must  at  this  time  give 
more  positive  backing  to  the  need  of  metal  reinforcement 
programs  for  cars  of  light  design,  rather  than  hesitating 
on  a  questionalile  economy  in  operating  expense,  due  to 
carrving  larger  loads  and  less  dead  weight.     It  simply  must 
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carrying  larger  loads  and  less  dead  weight.     It  is  a  question 
of  modernizing  cars  or  retiring  them  from  service. 

WOODEN  \'ERSUS  STEEL   CARS 

With  respect  to  the  life  of  the  wooden  car,  compared  with 
steel,  it  is  well  to  state  that  none  of  the  modern  steel  cars 
have  been  in  use  long  enough  in  general  operation  to  deter- 
mine their  ultimate  length  of  useful  service.  It  has  been 
found,  however,  what  may  be  expected  of  all  metal  coal 
and  other  special  classes  of  cars  on  prescribed  lines,  having 
a  given  commodity  and  territory;  this,  of  course,  is  of  valu- 
able comparative  local  use  only.  There  is  great  difference 
of  opinion  about  the  loss  of  weight  in  steel  due  to  corro- 
sion and  this  may  well  be  expected  due  to  varying  climatic 
conditions  experienced,  and  until  some  definite  conclusions 
can  be  drawn,  based  on  a  wide  range  of  observation  under 
every  service  condition,  any  data  used  must  be  employed 
with  caution.  Records  indicate  foundation  for  the  opinion 
that  wooden  cars  have  been  in  continuous  use  from  20  to  30 
years,  but  it  is  probable  that  such  cars  have  been  rebuilt 
from  the  sills  up  once  or  even  more  times  in  that  period, 
so  that  we  ought  not  to  be  disposed  to  question  the  assump- 
tion of  the  average  life  of  such  cars  being  20  years.  With 
respect  to  the  high  cost  of  repairs  to  wooden,  as  compared 
to  steel  equipment  referred  to,  and  which  is  almost  always 
carried  on  gradually,  we  must  not  forget  that  for  steel 
cars,  up  until  the  time  rebuilding  is  necessary,  usually  only 
light  repairs  are  carried  out,  due  to  the  various  roads  not 
being  equipped  to  do  the  heavy  work  at  this  time.  There- 
fore, any  comparative  costs  should  be  viewed  with  these 
thoughts  in  mind  and  wrong  conclusions  avoided. 

INCREASE  IN  COST  OF  FREIGHT  CAR  REPAIRS 

Such  a  large  proportion  of  failures  in  units  of  freight 
car  equipment,  as  is  now  being  experienced,  appears  to  indi- 
cate that  there  is  something  radically  defective  in  the  ele- 
mentary handling  of  the  transportation  problem  or  else  the 
maintenance  features  have  been  neglected  and  not  kept  in 
stop  with  the  advance  movement  of  the  service  to  be  ren- 
dered. The  cost  of  freight  car  repairs  has  been  continually 
increasing  and  in  somewhat  greater  proportion  than  the  ad- 
vance in  labor  and  material  accounts  would  explain.  The 
tendency  for  such  increases  can  only  be  offset  by  providing 
all  means  that  aim  to  reduce  the  number  employed  and 
get  the  greatest  possible  output  from  each  man.  T?his  not 
only  makes  itself  felt  upon  the  payrolls,  but  reduces  the 
time  cars  are  held  out  of  service,  which  is  another  source 
of  revenue.  In  dealing  with  concrete  cases  showing  the 
increase  in  freight  car  repair  costs,  a  table  is  shown  below 
for  eight  of  the  largest  Western  railroads. 


Road 
A~ 

Year 
1916 
1917 
1918 

No.  of 
freight 
equipment 
cars 
66,409 
70.396 
70,400 

Average 
miles  per 
freight  car 
per  year 
11.593 
11.853 
12.064 

Cost  of 

freight  car 

repairs  per 

car  per  year 

$69.13 

68.12 

146.52 

Cost  of 

freight  car 

repairs  per 

mile — cents 

0.599 

0.558 

1.221 

B 

1916 
1917 
1918 

57,401 
58,256 
55,819 

8.931 
8.396 
8,987 

53.98 
66.64 
147.13 

0.60 
0.80 
1.64 

C 

1916 
1917 
1918 

47,985 
47.845 
50,079 

10.974 
11,171 
10,376 

58.76 
74,98 
133.60 

0.54 
0.67 
1.29 

D 

1916 
1917 
1918 

46,925 
46.281 
45,993 

11,098 
11,191 
10,459 

85-59 
126.92 

201.23 

0.80 
1.13 
1.92 

E 

1916 
1917 
1918 

68,339 
67,828 
69.622 

13.059 
14,553 
11. US 

74.66 
88.46 
149.88 

0.57 
0.61 
1.35 

F 

1916 
1917 
1918 

67,370 
67.168 
61,457 

13.053 
11.214 
11,905 

98.16 
122.93 
266.57 

0.75 
1.09 
2.24 

G 

1916 
1917 
1918 

63,143 
64,919 
66,741 

11,646 
12.377 
12,810 

120.20 
113.12 
177.18 

1.03 
0.91 
1.38 

H 

1916 
1917 
1918 

81,034 

83,147 
72.141 

9,468 
9,499 
9,377 

71.48 
84.84 
146.36 

0.76 
0.89 
1.58 

The  serious  increases  in  total  expense  from  year  to  year 
are  attributed   more  to  the  character  of  equipment  owned 


than  any  other  feature  and  the  logical  proposal  is,  there- 
fore, that  more  rapid  retirement  of  obsolete  equipment  should 
be  carried  out.  When  such  cars  are  dismantled  and  per- 
manently removed  from  service,  one  of  the  features  which 
can  be  expected  to  effect  a  saving  and  prevent  such  in- 
creases as  indicated  above  is  tlie  relative  reduction  in  the 
amount  of  material  used  for  repairs  to  old  cars.  It  can 
be  fairly  well  stated  that  the  total  car  repair  expense  is 
about  equally  divided  between  labor  and  material,  under 
normal  conditions  where  extensive  reclamation  operations 
are  resorted  to  locally,  thus  holding  down  tlie  amount  of  new 
material  obtained  to  a  minimum.  Most  wooden  cars  are  at 
least  15  years  old  and  many  have  seen  25  or  more  years 
service.  Comparatively  few  of  the  weakly  designed  cars 
complained  of  have  been  reinforced  with  metal  draft  rig- 
ging. Failure  of  draft  attachments  and  associated  parts 
contribute  to  the  serious  increase  in  cost  of  repairs. 

LIIIIT  FOR  REPAIRS  DOES  NOT  FORCE  RETIREMENT  OF  CARS 

It  seems  to  be  a  general  practice  to  place  small  limits  of 
e.xpense  on  these  older  cars  with  the  idea  in  mind  that 
these  limits  would  force  such  cars  to  be  automatically  taken 
out  of  service  as  they  become  deteriorated  beyond  a  point 
where  repairs  would  be  economical.  It  can  be  shown  that 
this  equipment  is  on  the  repair  track  a  large  portion  of  the 
time,  and  in  each  instance  just  sufficient  work  is  done  to 
run  the  car  a  little  further  owing  to  the  policy  of  concentrat- 
ing on  light  repair  work  first  where  a  demand  for  equipment 
exists.  Such  a  plan  of  retirement  does  not  work  satis- 
factorily and  in  the  end  the  roads  have  far  exceeded  any 
proposed  sum  of  money  which  they  planned  on  placing 
against  these  old  cars  to  keep  them  in  service.  I  do  not 
think  anyone  who  has  followed  the  plan  in  question  has 
ever  found  the  result  in  practice  any  different  than  stated. 

LOW   STRESSES   PROLONG  LIFE  OF    PARTS 

During  winter  months,  and  at  times  of  heavy  tonnage 
movement,  wrecks  and  delays  caused  through  breaking  down 
of  trucks  are  very  serious  matters  and  the  question  is  al- 
ways asked  as  to  why  such  things  happen.  Fatigue  failure 
in  metal  truck  frames,  axles,  bolsters  and  other  portions  of 
equipment  is  characterized  by  suddenness,  and  oftentimes 
occurs  immediately  after  careful  inspection  has  been  made. 
The  fractures  sometimes  disclose  a  crystalline  appearance 
over  part  of  the  surface  and  it  is  this  feature  which  has 
many  times  given  rise  to  the  term  crystallized.  This  sup- 
position, however,  has  been  found  generally  false,  since 
close  examination  of  metals  under  stress  show  no  change 
of  the  general  scheme  of  internal  structure,  but  under  severe- 
ly heavy  stress  there  appears  a  gradual  breakdown  of  the 
crystals  forming  the  member.  Metal  used  for  the  running 
gear  of  cars  is  more  or  less  ductile,  and  when  these  parts 
are  deformed  cold,  the  first  yielding  occurs  in  the  partic- 
ular grains  which  either  take  the  most  stress  or  have  the 
lowest  elastic  limit.  The  failure  in  such  metals  subjected 
to  repeated  stress  takes  place  with  substantially  no  general 
deformation,  but  there  is,  however,  considerable  localized 
distress  among  the  structural  particles,  which  increases  di- 
rectly with  the  number  of  applications  of  stress.  Car  trucks 
liave  imposed  upon  them  repeated  stress  in  service  and 
failure  seems  to  develop  in  proportion  to  the  continuous 
mileage  made.  In  analyzing  specific  cases  of  breakages, 
they  seem  to  appear  almost  exclusively  through  the  unifica- 
tion of  yielding  particles,  with  the  result  that  cracks  develop 
with  final  added  stress,  promoting  the  extension  of  this 
crack  into  the  adjacent  area  on  both  sides.  Steel  must  be 
considered  as  filled  with  a  multitude  of  minute  flaws,  origin- 
ating at  the  time  the  metal  becomes  solidified.  In  static 
testing,  steel  under  stress  of  about  one-half  its  ultimate 
strength  passes  into  a  semi-plastic  condition,  in  which  there 
is  a  gradual  flow  of  the  material.     Under  such  condition. 
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the  small  flaws  have  almost  no  effect  upon  the  flow  or  upon 
the  static  strength.  When  steel  is  loaded  to  moderate  stres- 
ses, the  yield  is  almost  entirely  elastic  in  general,  but  a 
small  portion  of  its  inelastic  energy  being  taken  up  by  the 
steel  itself.  In  this  way  it  can  be  reasoned  that  sufficient 
material  is  necessary-  to  any  truck  side  frame  or  bolster  in 
order  to  keep  down  the  working  load  of  the  material  and 
give  long  life  to  the  part.  Of  course,  where  springs  are 
improperly  designed  to  carry  the  load,  truck  members  re- 
ceive hammer  blows  in  service  for  which  they  were  never 
designed  and  this  seems  to  be  particularly  true  in  the  case 
of  the  M.  C.  B.  grouping  of  springs  for  50  ton  cars  as 
often  they  stand  practically  solid  under  the  static  weight 
of  the  car  and  lading.  This  is  a  subject  which  should  be 
placed  before  the  proper  committee  of  the  M.  C.  B.  As- 
sociation. 

As  a  plan  of  interesting  local  foremen  in  the  discharge 
of  their  duties,  it  is  well  for  them  to  have  a  working  knowl- 
edge of  the  money  they  are  spending  and  a  form  has  been 
adopted  which  is  filled  out  daily  by  the  foremen  and  is 
wired  to  the  general  offices  twice  a  month.  Very  interest- 
ing results  have  been  obtained  from  this  practice  and  es- 
tablishes the  plan  of  foremen  going  over  time  slips  per- 
sonally to  know  that  labor  charges  are  being  properly  dis- 
tributed. W'ith  this  data,  and  knowing  the  amount  of 
work  turned  out.  a  good  practical  analysis  is  obtained  con- 
cerning relative  efficiency  month  l.y  month  which  guards 
against  excess  overtime  payments  and  similar  wastes. 

FREIGHT  TRAIX  INSPECTION 

Before  closing  this  paper,  I  will  only  refer  briefly  to  the 
question  of  freight  train  inspection.  On  the  road  with 
which  I  am  connected  practices  have  been  adopted  which 
have  done  a  ver\-  great  deal  to  couple  and  unify  our  efforts, 
especially  in  through  business,  besides  positively  maintain- 
ing the  responsibility  of  each  individual  engaged  and  avoid- 
ing as  much  as  possible  .any  duplication  of  inspection. 

The  desire  to  save  time  and  cost  of  inspection  by  resort- 
ing to  the  so-called  safety  inspection  of  some  roads  has  about 
reached  its  limit.  The  class  of  men  that  railroads  are  obliged 
to  draw  from,  in  some  districts  at  least,  do  not  make  the 
most  expert  inspectors.  The  saving  in  reducing  the  nimiber 
of  men  and  time  to  make  the  usual  superficial  safet\-  in- 
spection oftentimes  proves  a  serious  less,  for  the  result  of 
a  derailment  or  wreck  on  account  of  a  loose  or  defective 
wheel  or  some  other  important  part  of  the  ruiming  gear 
or  brakes  which  have  been  overlooked  on  account  of  time 
or  judgment,  is  worthy  of  serious  consideration.  No  one 
will  deny  that  all  cars  are  rankly  abused,  but  very  little  is 
heard  of  crews  being  suspended  or  even  censured  on  ac- 
count of  damage  to  rolling  stock,  no  matter  what  the  ex- 
tent. The  ultimate  loss  cannot  Ije  measured  by  figuring 
the  cost  of  renewing  certain  broken  parts  w-hen  cars  are 
abused  for  premature  failure  of  other  parts  will  follow. 

Consideration  of  overtime  and  the  sixteen  hour  law,  as 
well  as  expeditious  train  movement,  demands  the  minimum 
lapse  of  time  between  that  for  w^hich  the  crew  is  called  and 
that  when  the  train  departs.  Hence,  a  train  prepared  for 
departure  should  require  no  more  brake  work  after  the  engine 
is  coupled  than,  at  the  most,  stopping  a  few  leaks  in  hose 
couplings  and  making  the  formal  test.  But  often  today 
there  are  greater  delays  due  to  making  other  repairs,  or 
the  train  proceeds  with  less  efficient  brakes  than  required. 

To  avoid  this,  the  repairs  required  must  be  determined 
with  arriving  trains.  The  incoming  engineer  should  add  to 
the  reduction  required  for  stopping  enough  to  full)'  apply 
the  brakes,  and  the  brakeman  should  await  his  advice  that 
this  has  been  done  before  cutting  off  the  engine.  Car  in- 
spectors should  be  present  to  make  an  immediate  examina- 
tion and  to  bad  order  all  defective  brakes.  Such  repairs 
as   ordinary-   brake   pipe   leaks,   defective   hose   and    wrong 


piston  travel,  sliould  next  be  made,  hut  cars  requiring  heavy 
brake  repairs  be  marked  for  the  repair  tracks. 

In  this  matter,  judgment  must  be  exercised  as  perish- 
able or  other  very  important  loads  as  well  as  empties  need- 
ed at  once  for  such  lading,  must  not  be  delayed.  Neither 
should  other  less  important  cars  be  held  in  numbers  far 
greater  than  the  local  force  can  repair  in  a  day  if  such 
force  is  as  great  as  the  regular  amount  of  work,  including 
such  repairs,  would  keep  busy.  The  car  foreman  and  the 
yard  master  should  consult  to  adjust  the  foregoing,  but 
when  the  former  removes  bad  order  marks  without  repairs 
having  been  made,  he  should  fill  out  and  apply  an  air  brake 
defect  card  to  insure  repairs  at  the  earliest  possible  date. 

DISCUSSION 

G.  S.  Goodwin  (C.  R.  I.  &  P.  Ry.)  stated  that  at  the 
present  time  the  railroads  were  justified  in  making  more 
extensive  alterations  when  reinforceing  old  cars.  He  cited 
the  fact  that  steel  frame  box  cars  which  formerly  could 
be  purchased  for  ?900  now  cost  $3,000. 

T.  H.  Goodnow  (C.  &  N.  W.)  expressed  the  opinion 
that  the  retirement  of  wooden  cars  is  one  of  the  most  im- 
portant problems  confronting  the  mechanical  department  at 
the  present  time.  There  are  still  in  service  a  great  many 
wooden  cars  of  80,000  lb.  capacity  built  between  \902  and 
1907  which  have  as  high  cubical  capacity-  as  cars  being 
built,  at  the  present  time.  These  cars  will  give  good 
service  if  reinforced  and  the  work  should  be  done  without 
delay.  Mr.  Goodnow  called  attention  to  the  many  cir- 
cumstances which  must  be  considered  in  analyzing  statistics 
regarding  freight  cars.  He  doubted  whether  any  reliable 
figures  showing  the  relative  life  and  cost  of  wooden  and  steel 
cars  were  available  because  the  early  all  steel  cars  were  con- 
fined almost  exclusively  to  gondola  and  hopper  types  which 
cost  less  to  maintain  than  house  cars.  He  called  attention 
to  the  large  percentage  of  foreign  cars  which  all  the  rail- 
roads had  on  their  lines  during  1918  and  st.ated  that  for 
this  reason  the  expenditures  for  freight  car  repairs  did 
not  furnish  a  true  indication  of  the  relative  cost  of  main- 
tenance of  the  equipment  of  the  various  companies.  He 
said  the  past  two  years  had  proved  that  cars  cannot  be  taken 
care  of  as  well  away  from  home  as  when  the  equipment 
occasionally  reaches  the  owning  road  and  favored  greater 
standardization  of  truck  and  draft  gear  parts  to  facilitate 
maintenance.  He  indorsed  the  system  of  organization  in 
force  on  the  C.  M.  &  St.  P.  and  stated  that  an  individual 
car  department  was  necessary-  in  order  to  get  the  best  results 
from  the  local  organization. 

J.  \V.  Luke  (A.  T.  &  S.  F.)  expressed  the  opinion  that 
some  roads  are  not  keeping  cars  in  such  fit  condition  at  the 
present  time  and  the  standard  of  equipment  maintenance 
would  not  be  improved  unless  the  burden  of  repair  work 
could  he  distributed  among  all  the  roads.  From  the  year 
1917  to  1919  the  Santa  Fe's  expenditure  for  repairs  to 
foreign  cars  rose  from  $1,690,000  to  $7,700,000,  an  increase 
of  355  per  cent.  Mr.  Luke  advocated  the  reinforcement 
of  wooden  cars  with  steel  channel  center  sills  and  stated 
that  the  cost  of  maintenance  of  cars  so  improved  compared 
favorabl\-  with  modern  equipment. 

C.  Wvmer  (C.  &  E.  I.)  mentioned  that  sometimes  the 
equipment  is  designed  with  no  thought  of  future  repairs 
and  the  replacement  of  minor  parts  necessitates  e.xpensive 
dismantling.  Such  construction  inevitably  increases  the  cost 
of  repairs.  In  the  course  of  the  discussion  Mr.  Sillcox 
elaborated  on  some  of  the  points  brought  out  in  the  paper. 
To  emphasize  the  necessity  for  retiring  cars  of  wooden  con- 
struction, he  quoted  statistics  shoxving  that  76  per  cent  of 
the  cars  damaged  in  service  were  cars  with  wooden  under- 
frames.  The  failures  were  di.striliuted  as  follow's:  draft 
gear  6.?  per  cent,  knocked  off  center  14  per  cent,  end  frame 
failure  14  per  cent,  cornered  9  per  cent. 
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SHOP  PRACTICE  AT  TRANSCONA 

BY  S.    LEWIS 
General  Foreman  Btacksmith,  Canadian  National  Railwava 

The  bulldozer  has  contributed  greatly  toward  the  present 
high  efficiency  of  the  railway  blacksmith  shop,  and  can  be 
used  for  a  variety  of  work  other  than  that  for  which  it  was 
originally  designed. 

When  a  die  or  tool  is  considered,  the  first  thing  to  be  de- 
cided is  whether  or  not  it  can  he  made  to  pay,  and  if  so, 


Fig.    1 — Arrangement    of    Dies    for    Forming    Hinge    Butts 

how  much.  The  answer  to  this  question  often  involves  very 
many  others,  but  can  generally,  if  not  always,  be  resolved 
into  computations  based  on  the  number  of  pieces  to  be  made, 
and  the  probable  cost  of  labor  per  piece  when  made  with 


Dies  for  Forming   Brake  Hanger  Eyes 

and   without  a  die,  and  also  the  cost  of  the  die,   including 
maintenance. 

One  reason  in  favor  of  dies  is  the  duplication  of  pieces 
■when   such  pieces   are  made  standard,   and   are  subject   to 


great  wear  and  tear.  Another  reason  is  accuracy,  which  can 
only  be  attained  by  the  use  of  such  dies.  There  are  certain 
classes  of  work  which  could  not  be  finished  at  all  within  the 
limits  of  uniformity  and  accuracy  demanded  if  dies  of  some 
sort  were  not  used. 

Typical  examples  of  dies  which  have  been  used  success- 
fully on  this  class  of  maciiine  in  the  Transcona  shops  of 
the  Canadian  National  Railways  are  shown  in  the  illustra- 
tions. 

Fig.  1  is  a  compound  arrangement  intended  to  form  apron 
hinge  butts  for  Hart  cars,  with  which  dies  thousands  of 
hinges  were  successfully  formed  in  one  operation.  The  move- 
able head  B  takes  the  form  of  a  U  shape;  attached  to  the 
head  are  two  adjustable  links  EE,  which  cause  the  two  inner 
arms  DD  to  swing  open.  These  two  arms  are  closed  by  the 
forward  movement  of  the  f'-shaped  head.  The  swing  arms 
DD  hinge  around  the  pin  K,  which  is  fastened  to  the  plate 
F  and  is  bolted  to  the  table  of  the  machine. 

The  arms,  when  forming  the  hinge  butt  X,  swing  around 


'  So/s^er  Center  Diaphragm. 

Fig.  3 — Dies  for  Forming   Bolster  Diaphragms 

the  adjustiiljle  pin  //,  which  can  be  pulled  out,  and  with  a 
few  taps  of  the  hand  hammer  the  hinge  falls  off.  All  these 
parts  are  made  from  mild  steel  and  very  little  machine  work 
is  necessary. 

The  economy  of  this  arrangement  is  obvious  and  all  that 
is  required  to  form  a  variety  of  hinges  are  the  swing  arras, 
several  sizes  of  which  can  easily  be  adapted  to  the  one 
arrangement. 

In  designing  dies  of  this  nature  a  great  deal  depends  on 
the  character  of  the  work  to  be  done.  To  insure  an  easy 
movement  of  memljcrs  with  a  minimum  strain  and  a  max- 
imum  fonnation  of  parts  to  be  produced,  the  dies  should 
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be  made  as  light  as  is  consistent.  Care  should  always  be 
taken  when  planning  tools  of  this  character  so  that  the  work 
may  easily  and  accurately  be  located  in  order  to  prevent 
mistakes.  This  will  add  considerably  to  the  efficiency  of 
the  operator. 

Fig.  2  is  an  arrangement  similar  to  Fig.  1.  This  ar- 
rangement is  assembled  on  an  air  bulldozer  and  has  served 
a  great  purpose  in  the  pioneering  days  of  the  transcontinen- 
tal road.  Brake  hangers  are  made  on  this  machine  in  two 
heats  and  two  operations.     This  die  bends  both  eyes  of  the 


leases  the  pieces  from  the  dies  after  forming  them  as  shown 
in  the  illustration. 

Fig.  4  is  an  e.xample  of  a  simple  drill  jig  used  at  the 
Transcona  shop  to  drill  holes  in  coupler  pins.  A  cover  of 
the  simplest  design  contains  the  guide  bushings,  which  are 
changeable  to  suit  whatever  drillings  are  required  and  can 
handle  a  variety  of  such  work  with  great  rapidity.  The 
bushing  holder  can  be  raised  or  covered  to  suit  different 
diameters  of  work.  Both  V  blocks  in  which  the  work  rests 
are  adjustable,  by  means  of  the  screws,  for  different  lengths 
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Fig.   4 — Drilling   Jig   for    Driiling    Hoies    in    Coupier   Pins 
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hanger  simultaneously  at  one  operation  at  a  cost  of  1  >^  cents. 
A  die  to  form  a  bolster  center  diaphragm  is  shown  in 
Fig.  3,  assembled  on  a  150-ton  hydraulic  bulldozer.  The 
diaphragm  plates  are  4-in.  by  Yz-xa.  by  1  ft.  SJ-^-in.  and 
are  partly  heated.     The  backward  stroke  of  the  machine  re- 


of  pins  and  lend  themselves  well  to  a  variety  of  work  of  all 
descriptions.  It  also  provides  a  clamping  device,  which  is 
very  essential  to  keep  the  work  in  position  while  being 
drilled.  It  is  simple,  efficient,  and  a  characteristic  example 
of  an  adjustable  type  of  jig. 


LINERS    FOR    DRIVING    BOXES   AND 
PEDESTAL  CAPS 

BY  A.  W.  CONWAY 

When  the  shoe  faces  of  driving  boxes  have  become  worn 
below  the  standard  limits  by  wear  and  repeated  facings,  it 
has  been  the  usual  practice  to  have  dovetailed  slots  cut 
lengthwise  in  the  shoe  face  and  then  pour  them  with  bronze. 
An"  improved  method  of  renewing  the  shoe  face  is  to  elec- 
trically weld  on  steel  plate  liners  of  suitable  thickness  to 
replace  the  amount  the  box  is  worn,  making  a  more  durable 
liner  than  the  bronze.    By  making  the  liner  of  suitable  thick- 


the  bronze,  the  time  necessary  to  melt  and  pour  the  bronze, 
and  we  have  a  bronze  shoe  wearing  against  a  steel  pedestal 
jaw  on  one  side  and  again.st  the  steel  box  liner  on  the  other 
side,  which  is  far  better  than  bronze  against  bronze.  The 
holes  are  placed  about  four  inches  from  the  ends,  as  the 
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Pedestal    Cap    Re-Lined    by    Weiding 

only   time  when   the  liner   is  likely   to  tear   away  is  during 
the  planing. 

It  has  also  been  common  practice  when  pedestal  caps  are 
worn  by  the  movement  of  the  shoes,  to  true  up  the  worn 
surface  on  a  shaper,  and  then  drill  and  tap  the  pedestal  cap 
to  secure  on  it  a  liner  of  a  thickness  that  will  make  it  flush 
with  the  unworn  surface  of  the  cap.  This  worn  surface  can 
be  built  up  l5y  the  acetylene  process  and  then  hammered, 
making  a  very  neat  job,  which  is  far  superior  to  the  older 
method  of  renewing  the  bearing  surface. 


ness  it  need  only  by  skinned  off  when  planing  it,  thus  re- 
ducing machine  work  to  a  minimum.  When  the  bronze 
liners  were  used  it  was  necessary  to  pour  an  excessive 
amount,  as  it  was  difficult  to  gage  just  the  proper  amount 
to  pour,  so  there  was  usually  an  inch,  more  or  less,  to  plane 
off.    This  new  method  saves  the  work  of  dovetailing  to  hold 


Check  Leaks  in  Weldi.mg  Apparatus. — Never  permit 
the  slightest  leak  to  go  unchecked  in  a  welding  or  cutting 
apparatus.  An  oxygen  leak  is  expensive,  and  an  acetylene 
leak  is  not  only  expensive  but  dangerous.  Slight  leaks  in 
the  hose  or  connections  can  be  detected  by  shutting  off  the 
regulator  valves  and  closing  the  cylinder  valves,  and  noting 
how  long  the  pressui'e  holds  up  in  the  pressure  gages.  If 
the  pressure  falls,  hunt  for  the  leak. — Atilogenous  Welding. 


Steel  Treaters'  Society  Convenes 

Modern  Shop   Practice   and    Equipment  for   Heat 
Treatment  of  Cutting  Tools  and  Forgings  Discussed 


THE  American  Steel  Treaters'  Society  held  its  first  con- 
vention at  the  Seventh  Regiment  Armory,  Chicago, 
September  23-27.  This  organization  which  was  formed 
in  September,  1918,  for  the  study  and  development  of  the 
art  of  heat  treating  steel,  now  has  a  large  membership  with 
chapters  in  nine  cities.  Many  railroad  men  have  become 
identified  with  the  society  and  it  is  planned  to  give  special 
attention  to  problems  in  which  the  railroads  are  interested. 
The  convention  was  opened  with  addresses  of  welcome  by 
H.  H.  Merrick,  president  of  the  Chicago  Chamber  of  Com- 
merce, and  by  the  acting  president  of  the  society,  'I .  V.. 
Barker  of  the  Miehle  Printing  Press  &  Manufacturing 
Company.  At  the  later  sessions  a  large  number  of  subjects 
were  discussed.  Some  of  the  papers  are  not  availa'.jle,  but 
abstracts  of  two  having  direct  application  in  railroad  shop 
practice  are  given  below  and  others  will  be  published  in 
future  issues. 

TYPES  OF  PYROMETERS  AND  THEIR  USES 

BY  RICHARD  P.  BROWN 
President,  The  Brown  Instrument  Company.  Philadelphia.  Pa. 

Greater  progress  *has  been  made  during  the  past  ten 
years  in  the  use  of  pyrometers  than  was  made  in  the  200 
preceding  years  during  which  pyrometers  were  known  and 
used  to  some  small  extent.  The  old  methods  of  measuring 
temperature  by  the  expansion  or  fusing  points  of  clay,  by  the 
expansion  or  contraction  of  metals,  and  by  numerous  other 
means,  have  largely  been  eliminated  today  and  there  are 
practically  only  two  methods  of  measuring  high  temperatures. 
The  thermo-electric  pyrometer  embraces  either  a  thermo- 
couple inserted  directly  in  the  heat,  or  in  the  form  of  a 
radiation  pyrometer  with  the  thermo-couple  heated  by  the 
furnace  rays;  second,  the  optical  pyrometer,  in  which  a 
color  comparison  of  an  incandescent  body  and  the  steel  under 
treatment  is  made.  The  optical  pyrometer  is  used  only 
portably,  as  this  instrument  is  not  suitable  for  permanent 
installation  or  for  automatically  recording  temperature.  It 
is  used  quite  extensively  where  it  is  necessary  to  focus  on  a 
particular  piece  of  steel  in  a  furnace  to  secure  its  tempera- 
ture, or  where  excessively  high  temperatures  are  measured, 
around  .5,000  deg.  F.  or  1,600  deg.  C,  where  a  thermo- 
electric pyrometer  is  not  suitable. 

THERMO-ELECTRIC    PYROMETERS 

A  thermo-electric  pyrometer  consists  of  a  thenno-couple,  a 
measuring  instrument,  and  the  leads  connecting  the  thermo- 
couple and  the  meter.  The  thermo-couple  is  formed  of 
two  dissimilar  metals,  usually  drawn  into  wire  and  with  one 
pair  of  ends  twisted  together.  When  this  junction  is  heated, 
it  generates  a  small  current  of  electricity  which  can  be 
measured  on  a  milli-voltmeter. 

A  thermo-couple  produces  current,  dependent  on  the  tem- 
perature of  the  twisted  junction  extending  into  the  furnace, 
known  as  the  hot  end,  and  the  opposite  end  outside  the 
furnace,  known  as  the  cold  end  or  cold  junction.  It  is  at 
these  ends  that  the  leads  running  to  the  meter  are  joined 
to  the  thermo-couple.  In  accurately  measuring  temperature 
with  a  thermo-couple  it  is,  therefore,  essential  that  the  cold 
junction  lie  maintained  at  a  known  fixed  and  uniform 
temperature,  which  may  be  75  deg.  V.  or  any  other  tempera- 
ture. If  the  cold  junction  of  a  thermo-couple  is  at  75  deg.  F. 
and  the  hot  junction  in  the  furnace  is  at  1,400  deg.  F.,  the 
actual  millivoltage  generated  is  proportioned  to  the  difference 
in   temperature   between    the   hot   end    and   the   cold   end   of 


the  thermo-couple,  equivalent  to  1,.325  deg.  F.  If  we  heat 
this  cold  junction  to  100  deg.  F.  we  will  then  only  have 
a  millivoltage  produced  by  the  thermo-couple  equivalent  to 
the  difference  in  temperature  of  1,300  deg.  F.  instead  of 
1,325  deg.  F.,  as  previously  cited. 

The  effect  of  heating  the  cold  junction  of  a  base  metal 
thermo-couple  is  such  that  with  a  rise  in  temperature  of 
the  cold  junction  of  25  deg.  F.  the  instrument  will  read 
approximately  25  deg.  low.  With  a  platinum  thermo-couple 
this  error  is  approximately  one-half.  In  other  words,  with 
a  platinum  couple,  the  error  would  amount  to  only  approxi- 
mately 12  deg.  F.  for  a  rise  in  temperature  of  the  cold 
junction  of  25  deg.  F.  above  normal. 

In  the  use  of  any  thermo-electric  pyrometer  it  is  essential 
that  this  point  be  realized,  because  far  too  many  thermo-elec- 
tric pyrometers  are  still  in  use  today  with  the  old  junction  of 
the  thermo-couple  located  high  above  a  furnace  and  sub- 
ject to  constant  changes  in  temperature  and  to  probably  a 
normal  temperature  of  not  less  than  200  deg.  F. 

Assuming  that  the  pointer  on  the  instrument  is  set  at  75 
deg.  F.,  such  an  instrument  is  actually  reading  125  deg.  too 
low.  Of  course,  if  the  user  of  the  instrument  only  realizes 
this  fact  he  will  set  the  pointer  of  his  instrument  for  the 
proper  cold  junction  temperature  200  deg.  F.  instead  of 
that  usually  adopted  in  supplying  the  pyrometer,  75  deg.  F. 

All  modem  pyrometers  are  equipped  with  zero  adjusters 
which  permit  of  setting  the  pointer  to  any  desirecl  cold 
junction  temperature  and  this  point  can  be  readilv  taken 
care  of.  Unfortunately  in  the  case  where  a  thermo-couple  is 
located  just  above  the  furnace,  when  the  furnace  is  first 
started  up,  the  temperature  of  the  thermo-couple  inside  might 
attain  1,400  deg.  F.  and  the  cold  junction  outside  will  have 
only  reached  100  deg.  F. ;  after  the  furnace  has  been  run 
six  hours,  the  heat  radiation  from  the  crown  of  the  furnace 
may  be  such  that  the  cold  junction  temperature  will  reach 
200  deg.  F.  In  consequence,  the  pyrometer  is  reading  100 
deg.  lower  than  it  did  formerly  for  exactly  the  same  tempera- 
ture in  the  furnace.  In  consequence,  the  operator  in  order  to 
make  the  pyrometer  read  the  desired  temperature,  1,400 
deg.  F.,  is  actually  carrying  1,500  deg.  F.  in  the  furnace. 

COLD  JUNCTION  COMPENSATION 

There  are  a  number  of  ways  in  which  this  source  of 
error  due  to  changes  in  temperature  of  the  cold  junction 
of  the  thermo-couple  are  overcome.  First,  compensating 
leads,  as  they  are  called,  consisting  of  material  the  same 
as  that  forming  the  thermo-couple,  which  will  remove  the 
cold  junction  to  some  distant  point  where  the  temperature 
will  be  constant.  These  compensating  leads  can  l)e  selected 
of  material  the  same  as  the  thermo-couples  or  of  the  other 
alloys  which  will  offset  the  effect  of  change  in  temperature 
at  the  cold  end  of  the  thermo-couple. 

There  are  several  ways  in  which  we  can  further  reduce 
this  possible  error.  First,  we  can  run  the  compensating 
leads  into  a  pipe  driven  into  the  ground  for  some  10  ft. 
and  at  the  bottom  of  the  pipe  we  make  our  junction  with 
the  copper  leads  running  to  the  instrument.  The  cold 
junction  is  now  in  the  ground  where  the  changes  from 
winter  to  summer  under  usual  conditions  vary  5  deg.  F. 
Where  precautions  are  taken  this  is  an  excellent  method  of 
maintaining  a  constant  cold  junction  temperature. 

Another  C(5mmon  method  is  to  place  the  cold  end  of  the 
compensating  leads  in  a  compensating  box,  which  consists 
of  a  thermostat  and  lamps  or  heating  units.     By  means  of 


663 


Ct>-I 


RAILWAY     .MECHANICAL     EXGL\EEK 


VuL.  93,  No.  11 


the  thermostat  it  is  possible  to  maintain  any  desired  tempera- 
ture usually  up  to  150  deg,  F.  within  a  limit  of  +  or  —  2 
deg.  F.  The  ordinary  compensating  box  is  designed  to 
take  care  of  as  many  as  20  thermo-couples,  which  are  led 
into  the  one  compensating  box  and  this  affords  an  easy 
method  of  maintaining  a  constant  temperature. 

The  compensating  leads  from  the  thermo-couples  can 
also  be  run  to  the  instrument,  which  may  lie  located  in  the 
room  subject  to  variation  in  temperature  from  probably  70 
to  100  deg.  F,  from  winter  to  summer.  In  this  case  it  is 
possible  to  have  an  error  of  as  much  as  30  deg.  F. 

Thermo-electric  pyrometers  are  now  supplied  with  auto- 
matic compensating  means  at  the  instrument  so  that,  pro- 
vided the  compensating  leads  are  run  to  the  instrument, 
automatic  compensation  takes  place  to  overcome  changes  in 
temperature  at  the  instrument  itself.  This  compensation  can 
be  readily  incorporated  in  the  thermo-electric  pyrometers 
through  a  shunt  of  large  temperature  coefficient,  which  will 
be  materially  affected  with  atmospheric  changes  in  tempera- 
ture. 

BASE   METAL  THERMO-COIPLES 

I  have  referred  previously  to  the  use  of  thermo-couples 
formed  of  base  metal  and  of  platinum  wire.  Base  metal 
thermo-couples  are  almost  universally  used  for  measuring 
temperatures  to  2,000  deg.  F.  or  1,100  deg.  C.  These  base 
metal  thermo-couples  for  temperatures  up  to  1,200  deg.  F. 
or  650  deg.  C.  are  usually  formed  with  one  wire  of  con- 
stantan.  a  nickel  copper  alloy,  and  the  other  a  pure  iron. 
This  form  of  thermo-couple  is  advantageous  for  use  in  a 
reducing  atmosphere  within  the  above  temperature  limits. 
For  temperatures  above  1,200  deg.  F.  up  to  2,000  deg.  F., 
equivalent  to  650  deg.  C.  or  to  1,100  deg.  C,  a  thermo-couple 
formed  of  one  wire  of  90  per  cent  nickel  and  10  per  cent 
chrome  and  the  other  wire  of  98  per  cent  nickel  with  balance 
manganese,  silicon  and  aluminum,  would  give  the  mo.*t  satis- 
factor)-  service. 

Base  metal  thermo-couples  as  supplied  today  are  furnished 
in  all  diameters  from  .01  in.  up  to  '4  in.  in  diameter;  sensi- 
tive thermo-couples  of  wire  .01  in.  in  diameter  can  tie  used 
experimentally  to  advantage  in  testing  the  temperature  of 
the  surfaces  of  metal,  particularly  at  moderate  tempera- 
tures, whereas  thermo-couples  formed  of  wire  y^  in.  or 
J4  in.  in  diameter  are  better  suited  for  constant  service  in 
large  heat-treating  furnaces. 

PLATINUM    THERMll-COrPLES 

Where  we  have  to  measure  temperatures  from  2,000  deg. 
F.  or  1,100  deg.  C.  up  to  a  maximum  of  .i,000  deg.  F. 
or  1,000  deg.  C,  it  is  best  to  use  a  platinum  rhodium 
thermo-couple,  one  wire  being  of  pure  platinum  and  the 
other  platinum  90  per  cent  and  rhodium  10  per  cent.  The 
wires  forming  this  thermo-couple  are  usually  .02  in.  in 
diameter.  A  platinum  rhodium  thermo-couple  gives  very 
satisfacton,-  life  even  under  severe  ser\'ice  at  temperatures  up 
to  2,500  and  2.600  deg.  F.,  provided  the  wires  are  suitably 
protected  from  the  gases  with  a  tube  of  porcelain  or  silica, 
which  is  imper\ious  to  gases.  These  tulies  are  in  turn 
protected  with  a  tube  of  graphite,  carborundum,  fire  brick 
or  other  suitable  material  which  serves  to  protect  the  fragile 
porcelain  or  silica  tube  from  mechanical  injur)'  and  intro- 
duces a  slight  lag  to  prevent  breakage  through  contraction 
and  expansion  due  to  sudden  changes  in  temperature. 

While  it  is  of  the  utmost  importance  to  proper!)-  protect  a 
platinum  rhodium  thermo-couple  to  exclude  gases  whicli 
very  actively  attack  the  platinum,  it  is  equally  desirable  to 
properly  protect  a  liase  metal  thermo-couple  if  maximum 
life  is  to  l)e  secured.  The  usual  method  of  protecting  a 
thermo-couple  for  temperatures  up  to  1,400  deg.  F.  (750 
deg.  C.)  or  below,  is  to  use  a  common  wrought  iron  pipe 
with  the  lower  end  plugged  or  welded.    The  life  of  common 


wrought  iron  pipe  can  be  increased  to  some  extent  by  calor- 
izing,  a  process  of  impregnating  the  pipe  with  an  aluminum 
oxide. 

A  material  increase  in  the  life  of  base  metal  thermo-couples 
for  temperatures  above  1,400  deg.  F.  or  750  deg.  C.  is 
secured  by  the  use  of  protecting  tubes  of  nickel  chromium 
or  of  a  special  alloy.  The  nickel  chromium  tubes  withstand 
to  a  satisfactory  extent  normal  use  in  heat  treating  furnaces 
where  the  temperature  does  not  exceed  1,600  deg.  F.,  but 
for  the  most  common  conditions,  and  where  maximum  life 
is  secured  this  special  alloy  tube  is  giving  the  best  results. 

To  insulate  the  w-ires  forming  a  thermo-couple  from  each 
other  and  from  the  protecting  tube,  it  is  common  practice  to 
use  beads  of  porcelain  or  lavite,  which  are  the  most  satis- 
factory for  this  service.  Formerly  asbestos  tubing  or  string 
was  used  to  insulate  each  wire  and  this  was  painted  with 
a  solution  of  sodium  silicate  and  carborundum,  but  this 
form  of  insulation  rapidly  disintegrates  at  temperatures 
above  1,000  deg.  F.  The  porcelain  or  lavite  insulation 
is  most  certainly  to  be  recommended. 

STAND.\RDIZED    XOI.TACE    FROM    THERMO-COUPLES 

.\  platinum  rhodium  thermo-couple,  on  account  of  the 
care  taken  in  the  refining  of  the  precious  metals  and  the 
proper  alloying,  can  be  reproduced  continuously  with  the 
same  millivoltage.  .\s  new  ingots' are  cast  every  few  years 
from  which  this  wire  is  drawn,  it  has  been  possible  to  care- 
fully duplicate  these  ingots  so  that  the  millivoltage  is  re- 
produced within  some  5  deg.  F.  of  the  millivoltage  pro- 
duced by  a  previous  lot. 

With  base  metal  thermo-couples  it  has  )jeen  extremely 
difficult  to  select  w-ires  which  will  accurately  reproduce  the 
standard  millivoltage  of  a  certain  base  metal  thermo-couple. 
It  seems  that  the  limit  in  this  respect  is  approximately  15 
deg.  plus  or  minus  or  a  total  possible  error  of  30  deg.  F. 
We  have,  however,  made  some  progress  through  special 
care  in  selecting  wire  producing  the  desired  millivoltage,  and 
it  is  possible  today  to  supply  wire  for  thermo-couples  with 
an  accuracy  within  10  deg.  F.  plus  or  minus. 

Where  extreme  accuracy  is  required  it  is  possible  to  shunt 
the  thermo-couples  to  a  definite  or  standard  millivoltage  by 
reducing  the  voltage  produced  by  the  thernio-cou[3le  by  some 
two  millivolts.  With  this  method  it  is  possible  to  standardize 
any  thermo-couple  with  extreme  precision  and  an  accuracy 
within  plus  or  minus  4  deg.  F.  can  be  easily  obtained. 

A  shunted  thermo-couple  can  be  used  to  advantage  w-here 
the  immersion  of  the  thermo-couple  in  the  furnace  does  not 
exceed  18  in.  For  unusual  immersions  where  the  thermo- 
couple must  project,  for  example,  several  feet  inside  the 
furnace,  the  unshunted  thermo-couple  is  preferaljle.  Where 
the  shunted  thermo-couple  is  used  it  has  the  advantage  that 
it  is  possible  to  re-standardize  this  thermo-couple  at  any 
time  provided  it  falls  off  in  voltage.  With  the  unshunted 
thermo-couples  should  this  occur,  it  must  be  either  junked 
or  shortened  if  this  is  possible. 

The  shunted  thermo-couple  has  the  disadvantage  that  the 
shunt  may  be  broken  accidentally  or  through  mechanical 
injur)-.  Both  the  shunted  and  unshunted  thermo-couples 
have  their  advantages  and  disadvantages  and  each  has  its 
uses. 

There  are  two  common  methods  of  measuring  the  voltage 
produced  by  the  thermo-couple,  the  milli-voltmeter  method 
and  the  potentiometer  method. 

THE     MILLI-VOLTMETER     METHOD     OF     MEASURING 
TEMPERATURE 

The  milli-voltnieter  method  has  been  in  use  for  a  great 
many  years.  The  original  milli-voltmeters  were  constructed 
w-ith  a  movable  element  swinging  in  the  airgap  of  a  perma- 
nent magnet  and  hung  by  a  fine  suspension  wire.  As  a 
platinum  thermo-couple  produces  some  20  thousandths  of  a 
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volt  lor  .1,000  deg.  F.  and  a  base  metal  thermo-couple  some 
40  thousandths  for  3,000  deg.  F.,  the  usual  temperature 
scale,  the  internal  resistance  of  an  instrument  is  dependent 
on  the  type  of  thermo-couple  used  and  the  voltage  is  conse- 
quently available. 

These  suspension  t_\pe  instruments  which  were  largely 
made  in  France,  England  and  Germany  some  20  or  more 
years  ago,  had  an  internal  resistance  of  JOO  to  600  ohms 
with  a  platinum  thermo-couple  with  full  scale  of  20  milli- 
volts. On  account  of  the  delicate  construction  of  these 
instruments  and  the  continual  Ijreakage  of  the  suspension 
wires,  certain  manufacturers  in  this  country  produced  a  low 
resistance  form  of  milli-voltmeter  pyrometer  consisting  of  the 
standard  form  of  switchboard  or  portable  milli-voltmeter 
used  with  a  shunt  as  an  ammeter.  This  instrument  usually 
had  from  3  to  5  ohms  internal  resistance.  While  it  was 
true   that   such   an    instrument   was   exceedinglv    robust   and 


In  the  past  five  or  six  years,  high  resistance  railli-volt- 
me:er  pyrometers  have  been  developed  with  an  internal  re- 
sistance with  a  platinum  couple  of  as  high  as  600  ohirfs  or 
with  a  base  metal  thermo-couple  as  high  as  1,200  ohms,  which 
iiave  a  standard  double  pivoted  construction  used  in  the 
ordinary  low  resistance  instrument. 

Where  an  instrument  of  600  ohms  resistance  is  used,  a 
change  in  line  resistance  from  5  ft.  to  500  ft.,  which  is 
naturally  ven,-  excessive,  will  affect  the  readings  of  the 
pjrometer  only  4  deg.  F.  where  the  scale  is  graduated  to 
2,000  deg.  F.  Any  likely  change  in  the  length  of  the 
thermo-couple  has  absolutely  no  effect  on  the  readings  of 
such  a  pyrometer. 

In  the  last  couple  of  years,  instruments  have  been  brought 
out  in  which  the  effect  of  line  resistance  can  be  entirely 
eliminated  liy  balancing  the  voltage  of  the  thermo-couples 
against   that   of   another  source   nf   electromotive   force   such 
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could  be  handled  without  likelihood  of  injury,  it  was  equally 
true  that  the  accuracy  of  such  an  instrument  was  exceedingly 
poor  on  account  of  the  low  internal  resistance  of  the  instru- 
ment. Frequently  the  total  resistance  of  the  thermo-couple 
and  the  leads  connected  to  such  an  instrument  might  vary 
from  a  total  of  1  ohm  to  2  ohms,  affecting  the  actual  read- 
ings of  the  instruments  as  much  as  20  per  cent. 

If  an  instrument  of  this  kind  was  calibrated  for  a  3-ft. 
thermo-couple  of  the  usual  J'^-in.  wire  and  it  had  later  to 
be  used  with  a  4-ft.  thermo-couple,  unless  the  instrument 
was  re-calibrated  it  read  20  deg.  F.  too  low.  If  the  instru- 
ment was  calibrated  from  25-ft.  double  conductor  No.  12 
gage  copper  leads  and  it  had  later  to  be  located  at  a  greater 
distance  w'here  75  ft.  of  the  above  leads  were  required,  the 
instrument  read  some  18  deg.  F.  too  low.  Under  such 
conditions  it  was  absolutely  impossible  to  secure  any  pre- 
cision in  measuring  temperature. 


as  a  dry  cell.  Usually  an  adjustable  resistance  is  installed 
for  a  total  of  15  ohms  and  any  variation  in  line  resistance 
can  be  compensated  for  in  this  type  of  instrument  up  to 
a  total  of  15  ohms.  After  this  adjustment  has  been  made, 
the  instrument  is  direct  reading  and  independent  of  line 
resistance. 

ilessrs.  Harrison  and  Foote  of  the  Bureau  of  Standards, 
Washington,  have  recentl\-  hit  upon  a  method  of  accomplish- 
ing this  result  b\-  using  the  voltage  of  the  thermo-coupie 
itself.  This  new  instrument  requires  no  dry  cell  or  stand- 
ard cell  as  a  source  of  electromotive  force.  The  instrument 
is  similar  to  the  ordinary  milli-voltmeter  in  appearance, 
with  the  addition  of  the  small  key  and  resistance  kjnob.  The 
operator  has  only  to  read  the  temperature  in  the  usual 
way.  He  presses  the  key  and  if  the  reading  is  any  different 
from  that  which  was  previously  observed,  he  turns  the  re- 
sistance  knob   until   there   is   no   change,   whether  tlie   kev 
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is  depressed  or  not.  The  instrument  has  then  been  ad- 
justed for  line  resistance,  which  maj-  be  an\'  amount  whatso- 
ever up  to  15  ohms,  equivalent  to  many  miles  of  copper 
leads.  What  little  temperature  coefficient  exists  in  the  ordi- 
nary high  resistance  milli-voltmeter  is  balanced  out  in  this 
instrument.  Accuracy  in  calibration  of  an  instrument  of  this 
kind  can  be  guaranteed  within  1/10  of  a  milli-volt  equiva- 
lent on  the  base  metal  scale  of  4  deg.  F. 

THE  POTENTIOMETER  METHOD  OF  MEASURING  TEMPERATURE 

The  potentiometer  method  of  measuring  the  voltage  pro- 
duced by  a  thermo-couple  has  been  quite  extensively  adopted 
in  the  past  six  or  eight  years  where  extreme  precision  is 
required.  The  potentiometer  method  differs  from  the  milli- 
voltmeter  method  in  that  the  milli-voltmeter  uses  the  cur- 
rent produced  by  the  thermo-couple  to  deflect  the  instru- 
ment. The  potentiometer  opposes  the  current  of  the  thermo- 
couple to  that  of  a  dry  cell  and  tlie  dry  cell  current,  equiva- 
lent to  that  of  the  thermo-couple,  is  measured  in  the  usual 
way. 

A  galvanometer  is  used  to  indicate  the  point  at  which 
no  current  is  flowing,  and  when  the  pointer  on  the  galvan- 
ometer indicates  zero,  the  voltage  of  the  dry  cell  is  equivalent 
to  that  of  the  thermo-couple.  The  line  resistance  from  the  dry 
cell  to  the  galvanometer  is  exceedingly  small  and  constant. 
When  the  thermo-couple  voltage  has  been  opposed  to  the 
voltage  of  the  dry  cell  and  balanced,  the  actual  measurement 
is  that  of  the  dry  cell  circuit.  Hence  this  measurement  is 
entirely  independent  of  the  resistance  of  the  circuit  includ- 
ing the  thermo-couple,  lead  wires  and  galvanometer  resist- 
ance. 

The  potentiometer  can  be  used  with  any  length  of  leads 
desired,  and  the  indications  are  entirely  independent  of 
line  resistance  or  changes  in  resistance  due  to  atmospheric 
changes  in  temperature  along  the  leads.  The  potentiometer 
has  a  disadvantage  as  compared  with  the  milli-voltmeter 
method  of  temperature  measurement  in  that  some  outside 
source  of  current,  a  dry  cell  and  standard  cell,  for  example, 
are  necessary  as  a  source  of  current  and  the  dry  cell  must 
be  replaced  from  time  to  time.  The  standard  cell  likewise 
is  liable  to  injury  if  subjected  to  temperatures  Ijelow  40 
deg.  or  above  104  deg.  F.  and  the  standard  cells  must  be 
checked  occasionally. 

RECOJtDING  PYROMETERS 

Potentiometer  pyrometers  are  available  in  recording  form, 
in  which  the  mechanism  automatically  balances  the  voltage 
of  the  cell  against  that  of  the  thermo-couples,  and  in  this 
instrument  the  records  are  automatic  and  no  hand  balanc- 
ing is  required. 

In  either  the  milli-voltmeter  or  in  the  potentiometer  type, 
recording  pyrometers  are  availaljle  to  plot  a  continuous  record 
of  the  temperatures  on  a  chart  daily,  weekly  or  monthly,  as 
desired.  The  recording  pyrometers  are  supplied  either  to 
make  a  single  record  on  a  chart,  or  with  two  or  more 
galvanometers  side  by  side  making  individual  records  on 
one  recording  sheet.  Multiple  recording  pyrometers  are 
also  available  incorporating  a  switching  mechanism,  which 
alternately  connects  the  various  thermo-couples  to  the  gal- 
vanometer or  milli-voltmeter  in  a  recording  in.strument,  and 
many  records  can  be  secured  on  one  chart.  This  is  a  dis- 
tant advantage  in  certain  cases. 

Where  a  recording  instrument  operates  on  the  milli- 
voltmeter  method,  the  frictionless  type  of  recorder  is  required, 
and  the  pointer  is  depressed  only  momentarily  at  intervals 
on  the  recording  chart.  In  the  potentiometer  type  of  recorder, 
sufficient  power  is  available  from  the  motor  operating  the 
instrument  to  imprint  a  record  directly  on  the  recording 
chart. 

SIGNALING    P\'ROMETERS 

Automatic  signaling  pyrometers  have  been  used  for  some 


years  in  the  larger  heat-treating  plants  where  it  is  desirable 
tliat  the  operator  should  not  decide,  but  should  be  signaled 
by  lights,  as  to  whether  the  temperature  is  within  the  correct 
limits.  For  some  years  it  has  been  common  practice  to 
install  a  central  indicating  pyrometer  with  switchboard,  and 
by  means  of  three  colored  lights  at  each  furnace,  usually 
red,  white  and  green,  to  signal  from  the  central  station  - 
whether  the  temperature  is  too  low,  correct,  or  too  high. 
Usually  25  deg.  F.  is  considered  a  limit  within  which  the 
temperature  should  be  maintained. 

The  white  light  burns  when  the  temperature  is  correct. 
If  the  temperature  drops  below,  the  green  light  glows,  or 
if  it  rises  above  the  desired  temperature  the  red  light  burns. 
A  step  farther  is  the  automatic  signaling  of  the  temperature 
by  an  automatic  signalling  pyrometer  which  can  be  incorpor- 
ated in  the  standard  form  of  milli-voltmeter  pyrometer  giv- 
ing  instantaneous  readings. 

AUTOMATIC  TEMPERATURE  CONTROL  PYROMETERS 

The  day  when  the  furnace  temperatures  will  be  accurately 
controlled  automatically  is  coming  very  rapidly  and  notable 
progress  has  been  made  in  this  respect  during  the  last  few 
years.  The  application  of  automatic  control  pyrometers  to 
electric  furnaces  is  a  comparatively  easy  problem,  as  auto- 
matic switclies  can  easily  be  operated  by  a  solenoid  which 
can  in  turn  be  operated  by  the  same  contact  device  in  the 
pyrometer  as  used  in  the  signaling  instrument.  We  have 
applied  automatic  temperature  control  to  electric  furnaces 
most  successfully  and  some  100  electric  furnaces  to  my 
knowledge  are  being  controlled  automatically  at  present. 
This  control  may  be  secured  by  the  opening  and  closing  of 
the  main  circuit  or  line,  or  by  cutting  in  and  out  a  small  por- 
tion of  the  available  current. 

.A-utomatic  control  of  gas  fired  furnaces  is  a  little  more 
difticult,  as  a  gas  valve  to  be  tight  and  not  leak  under 
continual  operation,  must  be  well  packed  and  considerable 
power  is  required  to  operate  the  valve.  We  have,  however, 
by  the  use  of  powerful  solenoids  or  by  motor  operated 
valves,  been  able  to  overcome  this,  and  we  have  a  number 
of  gas-fired  furnaces  of  large  dimensions  which  are  auto- 
matically controlled. 

There  is  no  question  that  within  the  next  year  or  two 
the  automatic  control  of  furnace  temperatures  will  be  very 
generally  adopted  wherever  a  constant  temperature  is  to 
be  maintained  and  it  is  desirable  to  eliminate  the  human 
element  and  hand  control. 

THE   PART   PYROMETERS    PLAY    IN    STEEL    TREATMENT 

Many  are  not  aware  of  the  part  pyrometers  play  in  steel 
treatment  from  the  smelting  of  the  iron  until  the  finished 
product.  Let  us  take  a  part  made  from  high  grade  alloy 
steel.  First  in  the  blast  furnace  where  the  iron  is  smelted; 
the  hot  blast  tem[)eratures  and  the  temperature  of  the  escap- 
ing gases  from  tlic  furnace  are  accurately  controlled  by 
thermo-electric  pyrometers.  Next,  the  open  hearth  furnace 
where  the  steel  is  refined.  Temperatures  are  very  largely 
controlled  in  these  furnaces  by  installing  a  platinum  thermo- 
couple in  the  slag  pocket  or  the  gases  from  the  checker 
brick.  A  very  satisfactory  record  can  be  secured  on  a 
recording  pyrometer  of  the  working  of  the  open  hearth  fur- 
naces in  this  indirect  manner.  Optical  pyrometers  are  also 
used  to  focus  on  the  molten  steel  in  the  furnace  or  on  the 
steel  in  pouring.  This  form  of  pyrometer  has  not  come  into 
general  use. 

The  forging  of  steel  carried  on  in  forging  furnaces  at  a 
temperature  of  around  2,.?00  deg.  F.  is  accurately  controlled 
with  the  aid  of  thermo-electric  pyrometers,  using  platinum 
thermo-couples  with  special  tubes. 

The  annealing,  hardening,  re-heating  and  the  quenching 
temperatures  are  realized  by  everyone  to  be  of  the  utmost 
importance  and  should  be  accurately  controlled  with  pyrom- 
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«ters.  Where  oil  or  water  is  used  for  quenching,  recording 
thermometers  or  resistance  thermometers  are  applied  to  ad- 
vantage. 

While  we  are  continually  striving  to  improve  pyrometers 
and  to  design  these  instruments  to  better  meet  each  re- 
quirement, our  efforts  are  a  failure  provided  we  cannot  edu- 
cate the  users  of  pyrometers  in  how  to  use  and  care  for 
them. 

The  best  of  pyrometer  installations  often  give  unsatisfac- 
tory results  simply  because  it  was  assumed  that  when  pyro- 
meters were  installed  that  the  steel  in  some  miraculous 
manner  would  come  out  perfectly  heat-treated  without  any 
attention  whatsoever.  The  pyrometers  were  apparently  sup- 
]iosed  to  be  infallible,  and  while  a  watch  has  to  be  wound 
and  adjusted  occasionally  the  pyrometer  should  require  no 
such  attention.  There  are  no  pyrometers  produced  today 
which  do  not  require  some  attention. 

If  you  install  pyrometers,  take  the  time  to  make  a  little 
study  of  how  the  instruments  operate,  how  they  can  best  be 
installed,  and  how  they  are  to  be  cared  for  after  they  are  in 
use  in  your  plant.  If  you  have  quite  a  number  of  furnaces 
and  a  considerable  pyrometer  installation,  place  a  man  in 
charge  of  the  instruments  who  has  been  first  instructed  in 
the  information  anyone  should  have  to  handle  such  a  job. 
Do  not  take  an  office  boy  to  look  after  your  pyrometer  equip- 
ment as  I  have  seen  so  often  done.  A  first  class  pyrometer 
equipment  will  pay  for  itself  time  after  time  during  the 
year,  and  will  be  of  infinite  benefit  to  the  user  provided, 
first,  it  is  properly  designed  to  meet  the  conditions;  second, 
it  is  properly  installed;  third,  it  is  properly  understood  and 
cared  for. 

PRACTICAL  INFORMATION  CONCERNING  HIGH 
SPEED  STEEL 

BY  ROY  C.  MoKENNA 
President,  Vanadium-Alloys  Steel  Company,  Latrobe,  Pa. 

The  manufacturer  of  high  speed  steel,  knows  and  ap- 
preciates the  troubles  and  difficulties  that  may  sometimes 
arise  in  the  heat  treating  of  his  product.  The  manufacturer's 
aim  is  to  make  a  uniform  high  speed  steel  which  will  best 
meet  the  requirements  of  the  average  machine  shop  on 
general  work,  and  at  the  same  time  allow  the  widest  varia- 
tion in  heat  treatment  to  give  desired  results. 

High  speed  steel  is  one  of  the  most  complex  alloys  known. 
A  representative  high  speed  steel  contains  approximately  24 
per  cent  of  alloying  metals,  namely:  tungsten,  chromium, 
vanadium,  silicon,  manganese,  and  in  addition  there  is  often 
found  coljalt,  molyljdenum,  uranium,  nickel,  tin,  copper  and 
arsenic. 

COMPOSITION   OF    HIGH    SPEED   STEEL 

The  selection  of  a  standard  analysis  by  the  manufacturer 
is  the  result  of  a  series  of  compromises  between  various 
properties  imparted  to  the  steel  by  the  addition  of  different 
elements.  There  is  a  wide  range  of  chemical  analyses  of 
various  brands  of  high  speed  steel.  Although  there  are 
being  manufactured  as  high  speed  steel,  brands  that  do  not 
come  within  the  standard  of  what  is  commerciall\-  known 
as  high  speed  steel,  there  are  certain  well  defined  limits  to 
the  contents  of  certain  elements. 

The  steel,  to  he  within  the  range  of  generally  accepted 
analysis  should  contain  over  16  per  cent  and  under  20  per 
cent  tungsten.  If  of  lower  tungsten  content  it  should  carry 
proportionately  more  chromium  and  vanadium.  Further 
discussion  in  this  paper  is  confined  to  high  speed  steels 
containing  approximately  18  per  cent  tungsten. 

The  combined  action  of  tungsten  and  chromium  in  steel 
gives  to  it  the  remarkable  property  of  maintaining  its  cut- 
ting edge  at  relatively  high  temperature.  This  property  is 
commonly  spoken  of  as  "red-hardness."  The  percentage  of 
tungsten  and  chromium  present  should  bear  a  definite  re- 


lationslii]j  to  each  other.  Chromium  imparts  to  steel  a 
hardening  property  similar  to  that  given  by  carbon,  although 
to  a  less  degree.  The  hardness  imparted  to  steel  by  chromium 
is  accompanied  by  brittleness.  The  chromium  content  .should 
be  between  ij-i  and  5  per  cent. 

Vanadium  was  first  introduced  in  high  speed  steel  as  a 
"scavenger,"  thereby  producing  a  more  homogeneous  product, 
of  greater  density  and  physical  strength.  It  soon  became 
evident  that  vanadium  used  in  larger  cjuantities  than  neces- 
sary as  a  scavenger,  imparted  to  high  speed  steel  a  much 
greater  cutting  efficiency.  Recently,  no  less  an  authority 
than  Professor  J.  O.  Arnold,  of  the  University  of  Sheffield, 
England,  stated  that  "high  speed  .steels  containing  vanadium 
have  a  mean  efficiency  of  108.9,  as  against  a  mean  efficiency 
of  61.9  obtained  from  high  speed  steel  without  vanadium 
content."  A  wide  range  of  vanadium  content  in  high  speed 
steel  from  Vj  to  1 '  1>  per  cent,  is  permissible. 

An  ideal  analysis  for  high  speed  steel  containing  18  per 
cent  tungsten  is  a  cliromium  content  of  approximately  3. 85 
per  cent;  vanadium  .85  per  cent  to  1.10  per  cent  and  carbon 
between  .62  and  .77  per  cent. 

INGREDIENTS    WHICH    ARE    DETRIiMENT.'lI. 

Sulphur  and  phosphorus  are  two  elements  known  to  be 
detrimental  to  all  steels.  Sulphur  causes  "red-shortness" 
and  phosphorus  causes  "cold-shortness."  The  detrimental 
effect  of  these  two  elements  counteract  each  other  to  some 
extent  but  the  content  should  be  not  over  .02  sulphur  and 
.025  pho.sphorus.  The  serious  detrimental  effect  of  small 
quantities  of  sulphur  and  phosphorus  is  due  to  their  not 
being  uniformly  distributed,  owing  to  their  tendency  to 
segregate.  The  contents  of  manganese  and  silicon  are  re- 
latively unimportant  in  the  percentage  usually  found  in  high 
speed  steel. 

The  detrimental  effects  of  tin,  copper  and  arsenic  are  not 
generally  realized  by  the  trade.  Small  quantities  of  these 
impurities  are  exceedingly  harmful.  These  elements  are 
very  seldom  determined  in  customers'  chemical  laboratories 
and  are  somewhat  difficult  for  public  chemists  to  analyze  for. 

In  justice  to  the  manufacturer  of  high  speed  steel,  atten- 
tion should  be  called  to  the  variation  in  chemical  analyses 
between  the  best  of  laboratories.  Generally  speaking,  a 
steel  works  laboratory  will  obtain  results  much  nearer  true 
and  accurate  than  is  possible  l)y  a  customer's  laboratory, 
or  public  chemist.  This  can  reasonably  he  expected  for  the 
steel  works'  chemist  is  a  specialist,  analyzing  the  same 
material  for  the  same  elements  day  in  and  day  out. 

METHOD    OF    MANUFACTURE    IS   IJ.IPORTANT 

The  chemical  composition  of  steel  for  any  purpose  is  a 
basic  consideration  and  must  be  such  as  will  meet  the  re- 
quirements, but  the  quality  of  the  steel  does  not  depend 
wholly  upon  the  chemical  composition.  .Assuming  the  chemi- 
cal composition  to  be  within  the  permissible  limits,  the 
quality  depends  upon  local  conditions  surrounding  its 
manufacture.  If  the  quality  of  steel  were  entirely  depend- 
ent upon  the  chemical  composition  and  not  influenced  by 
its  working  and  handling  in  accordance  with  tool  steel  prac- 
tice, the  tool  steel  industry  would  be  unable  to  exist. 

The  successful  manufacture  of  high  speed  steel  can  only 
be  obtained  by  those  companies  who  become  specialists. 
The  art  and  skill  necessan,-  in  the  successful  working  of 
such  steel  can  be  attained  only  by  a  man  of  natural  ability 
in  his  chosen  trade,  and  trained  under  the  supervision  of 
experts.  To  become  an  expert  operator  in  high  speed  steel 
in  any  department  of  its  manufacture,  it  is  necessary  that 
the  operator  works  almost  exclusively  in  the  production 
of  such  steel. 

As  to  the  heat  treatment  of  high  speed  steel,  it  is  customary 
for  the  manufacturer  to  recommend  to  the  user  a  procedure 
that  will  give  to  his  steel  a  high  degree  of  cutting  efficiency. 
The  recommendations  of  the  manufacturer  .should  be  con- 
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sen'ative,  embracing  fairly  wide  limits,  as  the  tendency  of 
the  user  is  to  adhere  very  closely  to  the  manufacturer's 
recommendation.  Unless  one  of  the  manufacturer's  expert 
service  men  has  made  a  detailed  study  of  the  customer's 
problem,  the  manufacturer  is  not  justified  in  laying  down 
set  xules,  for  if  the  customer  does  a  little  e.xperimenting  he 
can  probably  modify  the  practice  so  as  to  produce  results 
that  are  particularly  well  adapted  to  his  line  of  work. 

GENERAL  PRACTICE  IN  HARDEXDCG 

It  is  not  the  WTiters'  intention  to  make  any  definite  recom- 
mendations as  to  the  heat  treating  of  high  speed  steel  by 
the  users.  It  is  recognized  that  such  steel  can  be  heat  treated 
to  give  satisfactory  results  by  different  methods.  It  is,  how- 
ever, believed  that  the  American  practice  of  hardening  and 
tempering  high  speed  steel  is  becoming  more  uniform.  The 
trend  of  American  practice  for  hardening  high  sp)eed  steel 
is  towards  the  following:  First:  Slowh-  and  carefully  pre- 
heat the  tool  to  a  temperature  of  appro.ximately  1,500  deg. 
F.,  taking  care  to  prevent  the  formation  of  e.xcessive  scale. 
Second:  Transfer  to  a  furnace,  the  temperature  of  which  is 
approximately  2,250  deg.  to  2,400  deg.  F.,  and  allow  to 
remain  in  the  furnace  until  the  tool  is  heated  uniformly 
to  the  above  temperature.  Third:  Cool  rapidly  in  oil,  dry 
air  blast,  or  lead  bath.  Fourth:  Draw  back  to  a  temperature 
to  meet  the  physical  requirements  of  the  tool,  and  allow 
to  cool  in  air. 

It  was  not  very  long  ago  that  the  desirability  of  drawing 
hardened  high  speed  steel  to  a  temperature  of  1.100  deg. 
F.  was  first  pointed  out,  and  it  is  indeed  encouraging  to 
learn  that  comparatively  few  treaters  of  high  speed  steel  have 
failed  to  make  use  of  this  fact.  Many  steel  treaters  at 
first  contended  that  the  steel  would  be  soft  after  drawing 
to  this  temperature  and  it  is  only  recently,  since  numerous 
actual  tests  have  demonstrated  its  value,  that  the  old  prejudice 
has  been  eliminated. 

With  an  understanding  of  some  of  the  difficulties  inherent 
in  the  manufacture  of  high  speed  steel,  I  will  try  to  give 
you  the  justification  of  some  of  the  trade  practices  and 
customs  which  have  been  generally  accepted. 

DISCUSSION'  OF   TR.ADE   PRACTICES 

High  speed  steel  should  be  delivered  only  in  the  an- 
nealed condition  because  annealing  relieves  the  internal 
strains  inevitable  in  the  manufacture  and  puts  it  in  vastly 
improved  physical  condition.  The  manufacturer's  inspection 
after  annealing  also  discloses  defects  not  visible  in  the  un- 
annealed  state. 

The  only  true  test  for  a  brand  of  high  speed  steel  is  the 
service  that  it  gives  by  continued  performance  month  in 
and  month  out  under  actual  shop  conditions. 

The  value  of  the  file  test  depends  upon  the  quality  of 
the  file  and  the  intelligence  and  experience  of  the  person 
using  it.  The  file  test  is  not  reliable,  but  in  the  hands  of 
an  experienced  operator,  gives  some  valuable  information. 
The  manufacturer  of  small  tools  from  high  speed  steel 
sometimes  carries  the  file  test  to  extremes.  Almost  everv- 
steel  treater  knows  of  numerous  instances  where  a  lathe  tool 
which  could  be  touched  with  a  file  has  shown  wonderful 
results  as  to  cutting  efficiency. 

The  practice  of  buying  high  speed  steel  by  brand  names 
is  justifiable.  The  guarantee  behind  high  speed  steel  is  the 
standing  and  reputation  of  the  manufacturer,  who  should 
maintain  in  his  employ  metallurgists  and  experienced  service 
men  who  will  be  ready  at  any  time  to  heat-treat  and  demon- 
strate to  the  buyer's  satisfaction  that  the  product  furnished 
will  meet  any  reasonable  requirements.  The  customer's 
specifying  the  chemical,  physical  or  metallurgical  properties 
relieves  the  manufacturer  of  his  responsibility  as  to  quality. 
QualiU-  is  not  dependent  upon  the  chemical  composition  and 
poor  high   speed   .=teel  can   be  made  within   any  limits   of 


chemical  content  that  could  be  commercially  met  by  a  manu- 
facturer of  best  quality  high  speed  steel.  In  purchasing 
high  speed  steel  by  brand  name  the  bu)er  places  responsibilit}' 
for  performance  clearly  with  the  manufacturer.  The  specify- 
ing of  phyiscal,  chemical  or  metallurgical  limits  by  the 
buyer  would  lead  to  endless  controversy  and  would  posi- 
tively retard,  in  fact,  completely  arrest  the  progress  of  the 
industry. 

The  manufacturers  of  high  speed  steel  should  co-operate 
to  the  extent  of  submitting  upon  request  rejection  limits  as 
to  chemical  content  of  those  elements  which  vitally  affect  the 
steel  treater's  work.  It  is  not  desirable  that  the  manufac- 
turer's rejection  limits  be  published  broadcast.  The  buyer 
has  the  right  to  demand  that  high  speed  steel  purchased 
by  him  should  he  within  the  generally  accepted  analysis 
of  high  speed  steel.  Chemical  composition  is  a  basic  con- 
sideration, but  the  quality  is  dependent  upon  many  other 
factors,  the  most  important  of  which  is  the  human  element. 
No  steel  treater  can  question  the  fact  that  the  results  ob- 
tained from  heat-treating  depend  upon  the  operator.  The 
operator  will  use  all  modern  appliances,  such  as  pyrometer, 
automatic  temperature  control,  quenching  machines,  etc., 
but  the  results  obtained  depend  upon  his  individual  e.xperi- 
ence  and  skill.  The  manufacture  of  tool  steel  is  and  will 
continue  to  be  a  handicraft  industr.-. 

Modern  tool  steel  practice  has  changed  from  that  of  the 
past,  not  by  the  use  of  labor-saving  machinery,  but  by  the 
use  of  scientific  devices  which  aid  and  guide  the  skilled 
craftsman  in  producing  a  steel  of  higher  quality  and  greater 
uniformity.  It  is  upon  the  intelligence,  experience  and  skill 
of  the  individual  that  the  quality  of  tool  steel  depends. 

ELECTION  OF  OFFICERS 

The  following  national  officers  of  the  society  were  elected: 
president,  T.  E.  Barker.  Miehle  Printing  Press  &  Manu- 
facturing Company,  Chicago:  first  \Tce-presidcnt,  E.  J.  Jan- 
itzky,  Illinois  Steel  Company,  South  Chicago;  second-vice- 
president,  D.  K.  Bullens,  Cann  &  Saul,  Royersford,  Pa.; 
secretary,  Arthur  G.  Henry,  Illinois  Tool  Works,  Chicago; 
treasurer,  A.  F.  Boissoneau.  William  Ganschow  Company, 
Chicago:  directors.  H.  G.  Weidenthal,  James  H.  Herron 
Co.,  Cleveland,  Ohio:  A.  F.  MacFarland,  Vanadium-Alloys 
Steel  Company,  Latrobe,  Pa.;  .[.  Fletcher  Harper,  Allis- 
Chalmers  Company,  Milwaukee,  Wis.,  and  J.  O.  Pollak, 
Pollak   Steel   Company.   Cincinnati,  Ohio. 

On  September  25  a  banquet  was  held  at  the  Morrison 
Hotel  wliich  620  members  and  guests  attended,  .\ddresses 
were  delivered  by  J.  W.  O'Leary  of  A.  J.  O'Leary  &  Son, 
Cliicago;  Doctor  H.  Marion  Howe,  consulting  metallurgist 
and  scientific  attache  to  the  American  Peace  Commission; 
and  Prolessor  J.  W.  Richards,  profe.'sor  of  metallurgi.-  at 
Lehigh  I'niversitv. 


.\iR  Pti\VER  FOR  Drtvixg  Locomotoes. — A  recent  issue 
of  the  Xew  York  Times  contains  a  special  dispatch  from 
Konie  describing  an  invention  for  driving  locomotives  by 
air  power,  which  has  lieen  submitted  to  the  Italian  State 
Railways  by  a  young  Italian  engineer.  The  secret  of  the 
inv'ention  lies  in  a  new  system  of  compressed  air  by  which 
Ijig  central  tanks  ma)'  store  enormous  power  to  be  distribut- 
ed to  "fuel"  stations  along  the  railway  lines  by  strong 
pipes.  Steam  is  superseded,  coal,  water  power  and  elec- 
tricity are  no  longer  needed.  The  inventor  claims  his 
svstem  is  cheaper  and  its  adapatability  to  railway  systems 
t|uicker  than  any  other  existing.  Steam  locomotives  can 
lie  used  almost  without  changes,  only  the  coal  tender  must 
be  converted  into  an  air  tank.  In  the  new  scheme  the 
main  expenditure  is  for  the  Imilding  of  big  plants  for 
compres.sing  air  and  the  laying  of  pipes,  all  of  which  is 
said  to  be  va.^tly  cheaper  than  electrical  installation.  It 
is  not  stated  where  the  compressor  power  is  to  come  from. 


Setting  Locomotive  Valves 


Instructions  for  Setting  Walschaert,  Young  and 
Stephenson  Gears;  Simple  Individual  Operations 


By  L.  D.  FREEMAN 


THE  railroads  are  spending  considerable  money  and 
effort  on  fuel  economy,  but  at  the  same  time  do  not 
pay  enough  attention  to  correct  valve  setting  and 
steam  distribution,  and  frequently  by  the  wasteful  use  of 
steam  more  than  offset  the  economies  of  efficient  steam 
generation. 

There  are  two  reasons  why  locomotives  of  the  same  class 
in  the  same  state  of  repairs  do  not  pull  the  same  tonnage 
at  the  same  speed  over  the  same  division.  The  first  reason 
is  different  valve  events,  and  the  second,  enginemen  do  not 
have  the  reverse  lever  in  the  proper  notch  to  produce 
ma.ximum  drawbar  pull  under  given  conditions.  This  latter 
cause  was  thoroughly  investigated  by  B.  B.  Milner,  engineer 
motive  power.  New  York  Central  Lines,  and  publi.shed  in 
the  Daily  Railway  Age  of  June  25,  1919. 

To  secure  more  uniform  and  efficient  results,  simple  in- 
structions have  been  worked  out  for  valve  setting  and  have 
had  considerable  success  in  use  on  the  Seaboard  Air  Line. 

The  object  of  these  instructions  for  valve  setting  was  to 
investigate  the  different  valve  events  possible  with  the  ex- 
isting parts  on  each  different  class  of  locomotive;  to  adopt 
the  setting  best  suited  to  that  class  of  locomotive;  by  means 
of  fixed  gages  to  enable  any  mechanic  of  ordinary  skill  not 
only  to  set  the  valves  with  the  least  amount  of  work,  but  to 
duplicate  the  setting  on  any  number  of  locomotives  at  any 
future  time;  and  to  so  divide  the  work  into  simple  individual 
operations  that  any  mechanic  could  perform  the  different 
operations  even  if  he  did  not  possess  the  skill  to  do  so 
without   definite   instructions. 

The  expert  valve  setter  of  10  or  15  years  ago  has  almost 
entirely  disappeared,  due  principally  to  the  flat  rate  for 
all  mechanics  of  the  same  craft  removing  the  incentive  of 
extra  compensation  for  diligent  study  of  the  art. 

Correct  valve  setting  depends  on  the  ability  of  the  valve 
setter  to  identify  the  various  defects  in  the  assembling  of 
a  valve  gear  on  each  locomotive  and  to  make  such  corrections 
as  are  necessary  to  produce  the  desired  valve  events. 

Numerous  details  that  had  to  be  worked  out  do  not 
appear  in  the  instructions,  but  are  described  in  detail  under 
the  heading  of  each  kind  of  gear. 

GENERAL   CONDITIONS 

Maximum  valve  trai'el — In  full  gear  for  slide  valves  and 
outside  admission  piston  valves,  limit  the  maximum  travel 
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Back  Pressure  ai  c' due  to  Bxhaust 
Porf  in  Coifify  af  'A' be'fng  smaller 
ihar>  Ciflinr/er  Porf  'b' due  fo  foo 

much  Orer  Travel 

Fig.    1 — Indicator  Card    Showing    Restriction    of    Exhaust   Caused    by 
Over  Travel 

to  twice  the  lap,  plus  twice  the  steam  port  opening,  plus 

.'4  in- 
Many   slide   valve   engines   over   travel   so   far   that   the 
steam  pressure  under  the  lower  face  unbalances  the  valve, 
causing  it  to  lift  off  the  seat  and  blow  through  the  exhaust. 
While  this  occurs  only  with  the  reverse  lever  in  full  gear, 


either  way,  it  is  a  condition  that  is  very  difficult  to  detect. 

A  more  common  disturbance  caused  by  the  over  travel 
is  that  the  valve  moves  so  far  off  center  that  the  exhaust 
cavity  partly  closes  and  restricts  the  exhaust  at  about  half 
stroke,  builds  up  back  pressure  and  makes  an  indicator 
card  with  a  "hump"  in  the  exhaust  line  as  shown  in  Fig.  1. 
It  was  usually  claimed  that  this  was  due  to  the  e.xhaust 
'"blowing  over"  the  bridge  in  the  exhaust  stand,  but  that 
this  could  not  be  the  cause  is  evident,  since  this  defect  has 
not  been  found  in  all  engines  using  the  same  design  of  ex- 
haust stand. 

Steam  Lap — This  should  be  as  large  as  possible,  since 
the  larger  the  steam  lap,  the  larger  the  exhaust  port  open- 
ing will  be  for  any  given  valve  travel.  For  example:  with 
5/10  in.  steam  port  opening  at  shortest  cut-off,  with  one 
inch  lap,  the  exhaust  port  opening  is  1  5/16  in.,  while  if 
the  lap  can  be  1'4  in.  the  resultant  steam  port  will  be 
1  9/16  in.,  or  nearly  20  per  cent  increase  and  consequently 
a  "smarter"  engine  is  obtained. 

Exhaust  Lap — The  exhaust  lap  simply  holds  the  steam 
later  than  necessary  to  get  useful  work  from  it.  and  makes 
it  more  difficult  to  get  rid  of  the  exhaust,  building  up  back 
pressure  that  oft'sets  any  gain  in  useful  work  and  therefore 
IS  not  to  be  recommended. 

Exhaust  Clearance — At  high  speeds  it  is  necessary  to  have 
the  exhaust  open  earlier  to  get  rid  of  the  steam  and  stay  open 
later  to  prevent  excessive  compression.  With  slide  valves 
on  fast  freight  engines  1/j2  in.  will  take  care  of  the  ex- 
haust. Should  any  excessive  compression  occur  the  slide 
valve  is  unbalanced  and  blows  through  into  the  exhaust. 
With  piston  valves  it  is  necessary  to  give  about  3/32  in.  to 
protect  against  excessive  compression. 

For  passenger  locomotives,  an  exhaust  clearance  of  1/16 
in.  should  be  allowed  for  slide  valves  and  J^  in.  to  3/16  in. 
for  piston  valves,  depending  on  the  speed  at  which  the 
locomotive   is  to  operate. 

Maximum  Cut-off — Lay  out  Zeuner  valve  diagram  for 
each  class  of  locomotive  and  arrange  lap,  lead  and  valve 
travel  so  that  the  maximum  cut-off  is  85  per  cent  of  the 
stroke,  taking  advantage  of  any  chance  to  increase  steam 
lap  with  a  given  travel. 

Minimum  Cut-off — To  prevent  excessive  strains  to  the 
machinery,  limit  the  minimum  cut-off  to  20  per  cent  of 
stroke,  handling  the  throttle  to  reduce  drawbar  pull  below 
this  limit. 

WALSCHAERT    GEAR 

Lead  should  be  limited  so  that  the  cros.shead  is  within 
one  inch  or  less  of  the  end  of  stroke  before  the  combina- 
tion lever  opens  the  valve  for  lead.     Limit  the  lead  to  '4  in. 

Locomotives  having  Walschaert  valve  gear  are  designed 
for  constant  lead  at  all  position  of  the  reverse  lever  and 
should  be  so  set  unless  ordered  to  be  set  with  variable  lead 
on  passenger  locomotives.  In  any  valve  gear  obtaining 
motion  from  the  cros.shead  and  a  crank  arm  on  the  main 
pin,  the  combination  of  these  two  movements  gives  the 
desired  valve  events.  Lap  and  lead  travel  comes  from  the 
crosshead  and  is  in  complete  control  of  the  valve  when  the 
main  pin  is  on  eitlier  front  on  back  dead  center.  In  this 
position  the  crank  arm  is  on  the  top  or  bottom  quarter  and 
has  no  control  over  the  valve.  The  crank  arm  passing 
through  a  given  circle  B,  Fig.  2,  has  full  control  over  the 
valve   at   full   travel   in   any   position   of  the  reverse  lever. 
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Before  attempting  to  set  valves  it  is  first  necessary  to 
prove  that  all  parts  are  in  accordance  with  the  drawings 
for  that  class  of  engine. 

First  Operation — Set  the  crank  correctlv  as  shown  in 
Fig.  2. 

Second  Operation — Prove  the  length  of  the  reach  rod. 
Set   the   reverse   lever   in   vertical   position   and   plumb   the 
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reverse  shaft.     Measure  the  true  length  of  the   reach   rod 
at  D,  as  in  Fig.  3. 

Third   Operation — Prove   the   length    of   the    radius   bar 
hangers.     Place  the  reverse  lever  on  center  with  the  proper 


O    True  Len^fh  Reach  Rod 


■ .  Plumb 


Fig.   3 


length  of  roach  rod.  After  proving  that  the  lifter  arms  are 
parallel,  swing  the  link  back  and  forth  and  adjust  hangers 
E  until  a  still  valve  is  obtained,  as  in  Fig.  4. 

It  is  not  necessary  to  place  valve  rollers  under  each  engine. 
All    adjustments   can    be    made    by    trailing    with    another 


Caulion.  Lengfh  of  Radius  Rod  must  equal 
Link  Radius  and  never  be  changed 
Radius  Rod  on  Center  of  Link 
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tance  from  the  link  center  to  the  center  of  the  eccentric  rod 
pin  and  divide  by  the  distance  from  the  link  center  to  the 
center  of  tlie  link  block.     See  Fig.  5. 
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engine.  1'he  most  common  error  in  valve  setting  is  to 
attempt  to  make  all  changes  with  one  trailing.  It  is  abso- 
lutelx-  necessary-  that  the  engine  \ic  trailed  twice,  once  to 
adjust  the  lead  and  once  to  adjust  the  cut-off. 

Fourth  Operation — Adjust  the  lead,  change  the  valve  rod, 
place  the  reverse  lever  on  center  and  trail  the  engine;  adjust 
the  valve  rod  to  equalize  the  lead  on  both  sides  of  the  port 
marks.  No  further  change  can  be  made  on  the  valve  rod. 
The  valve  rod  must  be  changed  before  trailing  for  the 
cut-off. 

Fifth  Operation — Adjust  the  cut-oft,  change  the  eccentric 
rod,  trail  the  engine  with  the  lever  at  half  stroke  and 
equalize  the  cut-off  on  the  eccentric  rod.  To  find  the 
amount  of  change,  multiply  the  change  desired  by  the  dis- 


^  Hmf 


Change  on 
Eccer^fric  Pod 


Fig.  5 


I'he  method  of  compiling  valve  data  for  engines  having 
VValschaert   valve   gear   is    shown    in   the   following   table: 

Max.  valve  Steam  Lead.  Exliaust 

Engine  class                                           travel.  iap.  constant,  clearance, 

in.  in.  in.  in. 

L-2    6  I'B  'A  3/32 

P-I     6K  lA  A  ft 

L-S    i'A  1  ft 

L.4    6!4  IH  !4  3/64 

L.4    6  I'/l  Vi  3/32- 

P-1     i'A  1ft  ft  !4 

H-1    6  1  ft 

STEPHENSON   GEAR 

Back  set  the  saddle  pin  as  in  Fig.  6.  This  is  not  an  exact 
science,  that  is,  there  is  no  absolute  definite  point  that  can 
be  calculated.  O.  \V.  Young,  formerly  valve  gear  designer 
for  the  American  Locomotive  Company,  made  extensive  ex- 


|)eriments  un  a  full  size  model  and  the  conclusion  reached 
was  that  back  set  calculated  in  accordance  with  his  formula 
published  in  the  Railway  Age  Gazette,  Mechanical  Edition, 
page  647,  Decemljer,  1913,  was  close  enough  for  all  prac- 
tical purposes,  liut  could  be  varied  as  much  as  l^  in.  with- 
out detrimental  results.  This  has  been  proved  by  investiga- 
tion of  engines  in  actual  service. 

Data  Used  With   ricuRE  6 

Reverse  shaft,  in.  Rocker  arms,  in. 

Engine  class  f -I' %  , ''• \ 

.\.  in.    Top  arm  B  Link  arm  C  Valve  end    Link  end 

n.l     .,                                      '>'/2  23             18  n                   9V, 

r,-2     6!-5  23              1754  IIM              10 

II   I'A  22             15  13'4             11(4 

1-4    \K  18              IS  Wi              10!4 

L-5    2%  20             17  llJ-4             lOVi 

L-2    2%  27             18  IS'/.             16% 

L-2    2'A  27             18  U'i             16X 

L-3    2>S  25             17  13                 10 

L-4    2!^  27             18  18!^             \i'A 

L.4     2y,  27              18  18S-2              X6Vk 

L-S     2>A  27              IS  \2'A              Uy, 

The  proportions  of  the  link  determine  the  amount  the 
lead  increases  from  full  to  mid  gear  and  in  many  cases  of 
tlie  older  Stephenson  link  engines,  this  increase  of  lead 
amounts  to  from  7/16  in.  to  9/16  in.,  which  means  that 
with  the  reverse  lever  on  center,  the  smallest  possible  port 
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opening  is  7/16  in.  to  9/16  in.,  or  whatever  the  increase 
amounts  to,  if  set  line  and  line  in  full  gear.  The  shortest 
possible  cut-off  under  these  conditions  is  frequently  3j  per 
cent  of  the  stroke,  which  is  entirely  too  much  and  is 
wasteful  in  the  use  of  steam.  It  makes  a  sluggish  engine 
as  well,  due  to  too  great  a  volume  of  steam  to  get  rid  of 
through  the  limited  exhaust  port  opening  at  short  cut-off 
travel. 

Data  Used  With  Figure  6 

Link         Link 

radius       hanger  Saddle  pin  Link  Valve  travel,  in 

Engine,  Class               B,  C.  backset  D,  print  , * , 

in.  in.  in.  B.  P.  Limit  to 

G-2     60  MVi  'A  2161-D         5K         S!4 

H     44}i  19  j4  1H  3009-D         6             6 

40 

1.4     45  \TA  1  1034.D         Sft         SM 

1-4     45  IT/i  1  1034-D         5A         5M 

I-S     45M  ....  H  2981-C         5  A         5M 

L-2    56  18!4  If  3O09-D         bVa         6% 

L-2    56  IS'A  21/32  2589-C         6             6 

L-3    46  18?^  m  2589-C         B"/;         ey, 

L-4    56  18J/'  a  3009-D         6%         6% 

L-4    56  nyi  S  3009-D         6!4         6'A 

L-5     42  20'A  I'A  :589-C         6             6 

1.5     42  20!4  VA  2589-C          6              6 

The  manner  of  calculating  the  increase  in  lead  and  the 
calculation  of  the  amount  of  blind  to  make  the  back  up 
to  maintain  at  least  line  and  line  in  full  forward  gear  is 
.shown  in  the  diagrams. 

Investigation  has  developed  that  it  is  possible  by  means 
of  a  set  of  trams  to  take  e.xact  measurements  of  the  length 
of  the  eccentric  blades  and  fit  up  eccentric  straps  and  lilades 
on  the  floor  before  assembling,  thereby  requiring  a  minimum 
of  skill  and  work  on  the  part  of  the  valve  setter. 


8ofh  Arms  must 
be  Parallel 


»  Plumb 


Fig.  7 


Setting  valves  is  simply  making  adjustments  for  various 
inaccuracies  in  the  assembling  of  the  locomotive.  If  all 
parts  had  the  same  relation  to  each  other  as  called  for  in 
the  drawings  the  valves  would  be  set  correctly  when  as- 
sembled. Therefore,  the  more  parts  that  conform  to  the 
drawings  before  starting  to  set  valves,  the  less  adjustment 
will  be  necessary  to  produce  the  desired  re.sults. 

First  Operation — Prove  the  length  of  the  valve  over  the 
edges  of  the  steam  and  e.xhaust  ports  in  the  valve  chamber 
hy  means  of  a  standard  gage. 

Second  Operation — Take  port  marks  in  the  usual  manner. 

Third  Operation — Prove  the  length  of  the  reach  rod, 
reverse  shaft  and  rocker  arms  as  in  Fig.  7. 

Fifth  Operation — Locate  the  eccentrics  on  the  axle  before 
wheeling  the  engine.  First,  transfer  the  center  of  the  main 
crank  pin  to  the  eccentric  fit  on  the  axle  with  a  box  gage. 
Fig.  8.  Locate  eccentric  keyways  with  the  standard  gage 
for  each  class  of  engine.  For  engines,  having  slide  valves 
with  indirect  rocker,  see  Fig.  9.  The  gages  are  to  be  made 
in  accordance  with  the  following  table: 

Lead.  in.  Distance  from  pin.  in. 

Gage  , ^ ^     Ecc.  , '^ ^     Ecc. 

Engine,  Class       No.     Lap,         F         B       fit  Z,       F.  M  B.  M.      throw, 

in.  in.  in. 

line         %         9         5-9/32         5-15/32         2'A 

G-1    2  Ji  and         blind 

line 

line  ..  8  4K  4Ji  2'A 

G-2    3       1  and 

line         %         m     A'A  4-21/32         2>4 

1-4    -I         Ti         and         blind 

lin'e  %         7H     'i'A  4-21/32         2>4 

i.4  -I  H  and  blind 

line 

line  'A  S'A      4-25/32  5  2</, 

1-5     -^  %  and  blind 

line 
Note — Engines   not    covered   by  above   table   to   be    set   line  and   line. 

Fourth  Operation — Prove  the  link  and  hangers  as  in 
Fig.  6. 


.^7-_- 


Scribe  tenders  Forward  and 
Back  Up  Mofior7  Blocks,  usmg 
Correcl  Oage  for  each  ClasB- 
Er^gine 


For  engines  having  piston  valves  (inside  admission)  and 
direct  rockers,  use  gages  similar  to  those  described  for  slide 


Fig.  8 


MaifT 
Tin, 

Note'  Show  location  Forward  Mofiorr 
Block  on  Fron^  Side  of  Oage  one/ 
Back  Mofion  on  Opposife  Side 


Fig.   10 

valves,  but  made  to  the  dimensions  shown  in  the  following 
table: 


>qt' 
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Lead,  in  Distance  from  pin,  in. 

Gage  ; * ^     Ecc.  , ^ ^     Ecc. 

Engine.    Class       No.     Lap,         F        B       fit  Z,       F.  M.  B.  M      throw, 

in.  in-  in. 

I'2    1-A     \M         ..  '/t         9f,         5A         Sft  2W 

blind 

L-2    1         \%         ..         a         9ft         SJ4         5H  ZVi 

blind 

L-4    1         VA         ..         %         9ft         5%         SH  2}i 

blind 

For  engines  having  piston  valves  (inside  admission)  and 
indirect  rockers,  see  Fig.  10,  the  gage  to  be  made  in  ac- 
cordance with  the  following  table: 

Lead,  in.  Distance  from  pin.  in. 

Gage  , *^ ^  Ecc.  / * >     Ecc. 

Engine,    Class       No.     Lap,         F         B  fitZ,       F.  M.  B.  M      throw, 

in.  in.  in. 

H    6  I|4  ft  »V  'i^  8Si         m  5 

L-3    7  1  ii  li  8(}  7-7/32      7-7/32  5 

L-S    8  1  a  a  9ft  7-23/32    7-23/3?  5^ 

L-5    8  1  ^i  a  9ft  7-23/32     7-24/32  S<A 

Sixth  Operation — Prove  the  keyways  in  the  blocks.  After 
locating  all  keyways  correctly  on  the  axle,  check  the  keyways 


/f  Keyways  are  ndf  cenfraf  malfe 
proper  atlotvance  for  error  hvJ/h 

OffSef  Keys.  Lay  off  cenfer  of 
Block  on  ^rle  fo  proye  Keys 

Fig.  11 

in  the  old  eccentrics  to  prove  that  they  are  centrally  located- 
See  Fig.  11. 

Seventh  Operation — Appro-ximate  length  of  valve  rod. 
Plumb  the  rocker  arm  or  transmission  hanger  and  alter  the 
valve  rod  until  the  tram  is  central  between  port  marks  as 
in  Fig.  12. 

After  performing  the  above  operations  correctly  it  is 
possible  to  take  direct  from  the  engine  by  a  set  of  five  trams, 


Tram  ha/f  tvai/  befyyeen 
Porf  Marks 


♦  Plumb 


Fig.    12 


the  correct  length  of  each  eccentric  blade.  After  using  the 
proper  tram  to  set  the  link  correctly  the  following  rules 
must  be  observed: 

(1)  Place  the  engine  on  the  forward  dead  center  for 
each  side  separately.  This  applies  to  all  engines  e.xcept 
classes  H,  L-3  and  L-5,  having  inside  admission  piston 
valves,  with  indirect  rocker,  which  engines  are  placed  on 
the  back  dead  center. 

(2)  Phice  the  reverse  lever  on  the  center. 

(3)  Move  the  valve  stem  in  the  direction  to  open  the 
valve  off  the  central  position    (found  by  operation  seven) 


Fig.  13 

an  amount  equal  to  the  increase  lead   from  corner  to  mid- 
gear,  as  shown  in  operation  eight. 

'Eighth  Operation — Move  the  valve  stem  toward  the  lead 
opening.  The  amount  of  lead  increases  from  corner  to 
raid-gear.     See  Fig.  13. 


Engine 

G-I    

G-2    

H    

1-4     

1-5     

1^2    

L-3    

L-4    

L-S    


Vol. 

93,  No.  11 

-\,  in. 

Direction  of  A 

ft 

Toward  lead 

11/32 

Toward  lead 

V'. 

Toward  lead 

ft 

Toward  lead 

M 

Toward  lead 

Toward  lead 

ft 

Toward  lead 

ft 

Toward  lead 

ft 

Toward  lead 

Ninth  Operation — Set  the  link  and  clamp  it  in  position 
to  tram  the  length  of  the  blade.  The  lever  must  be  on 
center.     See  Fig.   14. 

i 


Fig.  14  , 

Tenth  Operation — Take  the  length  of  each  blade  separate- 
ly with  the  engine  on  forward  dead  center  for  the  side  on 
which  lengths  are  being  taken.     This  applies  to  all  engines 

Use  4  Trams  ons  each  marked  R.F.  R.B.  l.f  LB.     Sef  Sfop  B  disfance 
from  end  for  each  Blade  In  accordance  nlfh  Tab/e  be/otY 


L^ / jj-^J"BL^  9f^^E^^_  _ 


Fig.  15 

e.xcept  class  H,  L-3  and  L-5,  which  are  to  be  on  the  back 
dead  center,  as  in  Fig.  15. 

„     -        „,  Distance  B,  in. 

Engine,   Class  , A 

Forward        Back 
G-1     25/32  21/32 

ji;:.;::::;;:::::;:;::;:::::::::::::::;::::::::::;:     ^i       ,f| 


L-3   - 

L-4  . 
1--5 


1 
I 
1 


EleT.'enth  Operation- 
Twelfth   Operation- 


-Take  length  distance  C  as  in  Fig.  16. 
-Assemble   the  blades   and   straps  to 
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correct  length  ,-1  on  the  floor  before  applying  to  the  engine. 
See  Fig.  17. 

Gage  for  Checking  Cylinder  Ports  and  Slide  Valves,  See  Fig.  18 
lingine,  Valve  face,  in.  Cylinder  ports,  in  Clear- 
Class           , '^ ^        f — A ^  Lap_      ance, 

E           F              G  A           B           C           D  Steam  Exhaust 

G-1 2-7/32         5ft         10  8«         I         VA         \H         %         1/32 

G-2 2-11/32       5ft         10^         %Vi         I         VA         1)4       1  1/32 

1-4 IM  S'A  9H         S  3         VA         I'A         n     Line 

and  line 
1-5    2!.4  i'A         10  S'A         i         i'A         IH         H     Line 

and  line 


^/y-. — 5- --H/V 

I  ^-^-^ — 1^— t-H  ! 

'  Valve\  Face 

I  Eng.  No. |  Class 

Cylinder  Ports 


i  r  t" 


Fng.  No.  _ 


-^'V 


Over  Valve  Rrngs 

C 

Ctf Under  Porfs 


■-St— H 


V' A — ->i 

Fig.   18 


E 

O 

Fig.  19 


Gage  for  Checking  Cylinder  Ports  and  Piston  Valves — See  Fig.   19 


Engine, 
Class 

L-2.. . . 
L-3 . .  . 
L-4... 
1,5... 
H.... 


Over  valve  rings, 


Cylinder  ports,  in. 


22^5 

19 

22)4 

22J.4 


B 
2-21/32 
2-21/32 
2-21/32 


27-13/16 

24 

27-13/16 

27-13/16 


24)4 

21 

24  M 
18M 
2W, 


2!Le 


Lap, 


Clear- 


D   Steam,  Exhaust, 


15^ 


28 

24 
28 
21M. 
28 


1^ 

1 

US 

1 

i;.« 


3/32 
3/3J 


The  amount  of  increase  in  lead  from  full  gear  to  mid- 
gear  is  determined  by  the  radius  of  the  link  and  the  distance 
laetween  blade  pins.  On  all  locomotives  having  open  ec- 
centric rods  the  lead  increases  when  hooked  up.  On  all 
locomotives  having  crossed  eccentric  rods  the  lead  decreases 
when  hooked  up  and  the  engine  becomes  very  blind  in  mid- 
gear,  in  some  cases  as  much  as  9/16  in.  blind.  This  gear 
is  very  undesirable.     To  overcome  this  give  5/16   in.  lead 


c 


F'Ja^^^ 


Fig.  20 


in  the  corner  and  the  engine  will  not  go  blind  until  worked 
at  less  than  half  stroke.     See  Fig.   20. 

Open  Rods — Lead  increases  from  full  gear  to  mid-gear. 
This  comliination  is  used  on  all  engines  having  { 1 )  inside 
admission  piston  valves  and  direct  rocker  or  (2)  outside 
admission  valves  and  indirect  rocker.     See  Fig.  21. 

Crossed  Rods — Lead  decreases  from  full  gear  to  mid- 
gear.     This  combination  is  used  on  all  locomotives  having 


B.».  I 


Fig.  21 


Fig.  22 


See 


inside    admission    piston    valves    and    direct    rocker. 
Fig.  22. 

By  using  indirect  rocker  with  this  combination  of  rods 
the  lead  can  be  changed  from  decrease  to  increase. 

Valve  Diafirnms — After  determining  the  amount  the  lead 
increases  from  full  gear  to  mid-gear,  it  usually  develops  that 
if  both  forward  and  back  motion  blocks  are  set  line  and  line 
the  lead  increases  to  such  an  amount  that  the  port  opening 


is  so  great  even  with  the  reverse  lever  on  center  that  the 
shorte.st  cut-off  possible  has  been  found  to  be  nearly  30 
per  cent,  of  the  stroke.  To  overcome  this  defect  set  the 
back  motion  blind  enough  to  reduce  the  lead  to  5/16  in.  in 
mid-gear,  as  determined  by  the  Zeuner  valve  diagram. 
Example:     Valve  travel  6)4   in.,  lead  increase   7/16  in. 


Jh/s^rc  demrm'ines  Leae^ 
af  any  Poin\  befi^een  R/fl 
Qear  and  Mia  Gear 


from  line  and  line,  lap  1 J  s  i"-  To  find  the  amount  to 
blind,  back  up  to  produce  5/16  in.  lead  on  center  with  for- 
ward motion  line  and  line.     See  Fig.  23. 

For  some  unknown  reason  the  lead  does  not  increase  as 
it  should  by  using  the  indirect  rocker  with  crossed  rods 
and  it  has  been  found  necessary  to  set  one  class  of  Con- 
solidation type  with  5/16  in.  lead  in  the  corner  to  have 
3/16  in.  lead  on  the  center,  but  this  type  of  construction 
is  very  old  and  only  a  few  such  engines  are  still  in  ex- 
istence. 

SOUTHERN  VALVE   GEAR 

All  locomotives  having  Southern  valve  gear  are  designed 
for  constant  lead,  and  should  Ik-  so  set.  It  is  not  possible 
to  set  this  gear  for  variable  lead  and  it  should  never  be 
attempted.  By  adopting  the  process  of  elimination,  proving 
one  part  at  a  time,  the  best  results  are  obtained. 

All  of  the  motion  to  the  valve  is  imparted  from  the  ec- 
centric  crank.      Since   the    lap    and   lead    depends    on    the 


enq.  No. 

CIcas 

A 

B 

C 

Crank 

New 

Old 

K 

28' 

2/" 

'^r 

Lead  Pin 

Fig.  24 

length  of  the  eccentric  rod,  the  correct  length  must  be  main- 
tained. In  this  gear  the  center  of  the  main  axle  is  the 
fixed  point  and  the  link  must  be  brought  to  the  proper 
relation  to  the  main  wheel  center.  The  best  results  can 
be  obtained  In-  following  the  instructions  given  below. 

First  Operation — Set  eccentric  crank  in  accordance  w-ith 
the  drawings  of  the  gear.     See  Fig.   24. 

Second  Opcnilion — Prove  the  reach  rods  and  links  See 
Fig.   25. 

Third  Operation — Square  the  lead  and  adjust  the  valve 
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rod.  With  the  engine  on  dead  centers  take  lead  marks 
on  the  valve  rod  and  equalize  the  lead  by  altering  the  valve 
rod.  Have  the  lever  on  center  when  taking  the  lead  marks. 
If  the  above  work  has  been  properly  performed  the  reverse 
lever  can  be  placed  in  any  position  with  the  engine  on 
cither  dead  center  and  prove  constant  lead.     Squaring  the 


CorfcHtngfhfbinJIeochROd 


Tram  /orver  edge  of  Link  tv/fh 
Tram  Point  'n  cenfer  of  Boft(D) 
Shiff  Unh  fronf  or  Bac k  unt- 1 
ii  is  possibfe  fo  move  Reverse 
Lever  in  any  post f ton  mfh 
5fill  Valve 


Fixed /hinf 
Cenfer  Afa/n\     \      1/^ 


Plumb 


Fig.  25 


lead  is  done  on  the  valve  rod  and  automatically  takes  care 
of  any  reasonable  error  in  the  vertical  location  of  the  link. 
A  convenient  rule  is  as  follows:  To  square  the  lead, 
adjust  the  valve  rod  only.  To  equalize  the  cut-off  adjust  tht 
link  until  a  still  valve  is  obtained  when  the  engine  is  on 
either  dead  center  and  a  square  cut-off  is  the  result.  If 
over-all  cut-off  on  one  side  is  greater  than  the  other,  shorten 
the  auxiliar\-  reach  rod  14  in.  for  each  inch  of  cut-off  it  is 
desired  to  reduce. 


PATCHING     PISTON    VALVE    CYLINDER 

An  interesting  job  of  welding,  performed  in  the  repairing 
of  a  pair  of  piston  valve  cylinders,  was  recentlx'  done  at  the 
Stony  Island  shop  of  the  New  York,  Chicago  Sc  St.  Louis. 

The  broken  parts  of  the  cylinders  were  first  drilled  and 
chipped  off  flush  with  the  main  body  of  the  casting,  form- 
ing a  smooth  surface.     Two  flanged  patches,  as  shown  in 


The    Broken    Cylinder    as    Received    in    the    Shop 

the  sketch,  were  formed  of  '  i-in.  boiler  plate  and  a  '  2-in.  by 
S-in.  bv  5-in.  angle.  The  boiler  plate  extended  to  the  center 
line  of  the  piston  valve  cylinder,  as  shown,  and  the  back 
Iialf  of  the  circle  was  formed  of  the  >4-in.  angle,  the  two 
parts  of  the  patch  being  welded  together  with  acetylene. 
The  holes  for  the  valve  chamber  were  then  cut  out  with  an 
acetvlene  torch. 


A  ring  was  shaped  from  ■'4-in.  steel  plate  and  faced  and 
welded  to  the  main  patch,  forming  the  valve  chamber  head 
joint  and  Ihe  body  for  the  cylinder  head  studs. 

Four  holes  were  punched  in  the  patch,  the  patch  put  on 
the  C)linder,  and  the  flange  heated  and  set  up  with  a 
flatter.  After  the  patch  was  properly  shaped  the  holes 
were  drilled  in  the  flanges,  on  lyi-va..  centers,  the  patch 
again  applied  and  reset.  The  patch  was  then  taken  off 
and  put  on  a  boring  mill  and  the  joint  faced  and  the  hole 
bored  to  admit  the  valve. 

Tile    jjatcb    was    then    reapplied    to    the    cylinder    with    a 


The  Cylinder  Casting  with  Patches  Applied 

1/16-in.  copper  gasket  and  patch  bolts  put  in  and  set  as 
the  work  progressed.  The  patch  bolts  being  applied,  the 
edges  of  the  patch  and  the  heads  of  the  bolts  were  caulked 
and  the  joli  was  complete. 

The  cost  of  the  material  and  labor  for  the  repairs  to  this 
c\linder  were  as  given  below: 

Labor 

Krecling    shop     S2S1.0-1 

Hoiler   shop    129.32 

Tin    shop    (gasket) .68 

Total    for    labor $381.04 

Material 

300  lb.    ;<-in    bv  36  in.  by  96.in.  steel $10.19 

76  Ji-in.    p.itch    bolts 8.29 

20  ¥i-\n.    by    J. in.    studs 1.20 

11  lb.    A-in.    copper .24 

3  ft.  5.in.  by  5-in.  by    K'-in.  angle  iron 1.70 

Total    for    material 21.62 

Total   for  application   of  the  two   patches $402.66 

This  method  of  repairing  proved  effective  and  permitted 


■J  f^tch  Bolts 


Sfeel  ffinff  ffelded 
'  hSoiterPtatt 


Sfeel  Fing 
Boiler    rzA:sa»^Filled  up  mf/t 
Plate  J==^  electric  mU 


^Anyle  Iron  electrically     —  —   "^^  n 


Construction   of    Patch    for    Piston    Valve   Cylinder 

the  reclamation  of  these  cylinder  castings  without  the  neces- 
sitTi'  of  removing  them  from  the  locomotive,  thus  consider- 
ably reducing  the  length  of  time  tlie  locomotive  was  out  of 
service. 


The  Casehardening  of  Steel 

Methods  Employed;  Their  Effects,   Proper  Packing 
and    Control  of  Temperature  Are  Important  Factors 

BY  J.  F.  SPRINGER 


THE  casehardening  of  steel  is  quite  an  old  process,  but  it 
is,  nevertheless,  one  of  great  usefulness,  both  from  a 
technical  and  an  economic  standpomt.  It  can  not  be 
said,  however,  that  it  is  a  thoroughly  understood  process;  nor 
that  the  practitioners  are  everywhere  succeeding  uniformly  in 
getting  the  best  possiljle  results.  In  the  United  States  the 
problem  does  not  seem  to  have  had  from  our  best  technical 
men  the  attention  it  deserves  nor  even  the  attention  given  to 
certain  other  subjects  of  no  greater  industrial  importance. 
Casehardening  is  a  process  of  impregnating  the  e.\terior 
layer  of  low-carbon  steel  with  a  high  percentage  of  carljon, 
thereby  making  it  possible  to  harden  this  external  layer  and 
leave  the  interior  soft.  It  is  an  exceedingly  valuable  result 
when  adecjuatel)'  achieved. 

It  is  frequently  of  very  great  importance  to  get  a  thorough 
understanding  of  what  is  iwl  wanted,  as  this  greatly  assists  in 
getting  the  results  actually  desired.  The  regulation  procedure 
in  casehardening  is  briefly  as  follows:  The  articles  to  be 
treated  :ire  packed  in  boxes  or  cases  in  a  packing  material 
competent  to  supply  carljon,  such  as  bone  dust,  charred 
leather  or  tlie  like.  The  box  is  sealed  and  the  whole  then 
lieated  to  a  fairly  high  temperature  and  maintained  at  this 
temperature  for  a  considerable  period.  The  heat  causes  the 
packing  to  give  off  carbon  and  the  metal  to  absorb  it.  The 
impregnation  which  takes  place  involves  first  the  external 
shell  or  case  of  the  various  articles.  There  is  no  great  diffi- 
culty in  getting  this  general  result,  nor  in  carn'ing  it  to  the 
point  that  the  impregnated  shell  is  moderately  thick  and 
possesses  a  high  local  percentage  of  carbon.  It  is,  however, 
difficult  to  avoid  one  or  more  of  the  following  results,  unde- 
sirable in  the  Ijest  work; 

(1)  The  zone  or  shell  of  high  carbon  percentage  may  be 
very  sharply  defined  from  the  soft  interior.  Upon  giving  the 
hardening  treatment,  a  shell  of  ver}'  hard  steel  inclosing  a 
core  of  soft  metal  is  the  result.  There  is  a  sudden  change 
from  the  very  hard  to  the  soft.  The  effects  of  concentrated 
shocks  on  the  exterior  are  accordingly  localized  upon  the  soft 
interior.  This  means  that  the  interior  is  unable  to  present 
the  resistance  of  which  it  is  really  capable,  because  of  the  lack 
of  distribution  of  the  shock.  The  exterior  shell  being  thin  and 
brittle  is,  accordingly,  liable  to  break. 

(2)  The  highly  carbonized  shell  may  vary  in  thickness. 
This  is  undesirable  because  it  means  regions  of  unequal  re- 
sistance to  externally  applied  wearing  pressures.  If  a  shell 
of  l/o2  in.  thickness  is  sought  as  the  thing  really  desired, 
then  spots  only  1/64  in.  thick  will  not  be  desirable. 

(3)  The  e.xtemal  shell  when  heated  and  quenched  may 
prove  insufficiently  hard.  This  is  a  serious  matter.  Hardness 
is  wanted  frequently,  not  to  say  generally,  for  the  purpose  of 
resisting  the  abrasive  action  of  wear  and  tear.  As  this  re- 
sistance is  fairly  proportional  to  the  degree  of  hardness,  a 
falling  off  in  hardness  is  not  wanted. 

(4)  The  depth  of  the  hardening  effect  may  be  insuffi- 
cient. This  means  that  the  shell  of  high  impregnation  is  not 
thick  enough.  The  external  hardness  desired  may  be  fully 
attained:  but  the  life  of  the  article  in  actual  sen-ice  may  be 
greatly  shortened  because  the  resistance  to  wear  is  gone  long 
before  the  depth  of  wear  really  permissible  in  the  part  is 
reached. 

(.'')  The  hardness  developed  may  be  found  to  van-  in 
different  regions.  This  will  often  be  a  highlv  objectionable 
result.     In  a  machine,  it  is  not  desirable  that  a  part  should 


wear  unevenly  as  uneven  wear  generally  means  distortion. 

(6)  Finally,  the  interior  may  have  lost  in  physical  quali- 
ties. Such  loss  is  due  to  the  overheating  necessarily  a  part 
of  the  casehardening  procedure.  This  is  a  very  serious 
matter,  probably  appreciated  by  a  comparative  few.  It  is, 
nevertheless,  a  fact  that  steel  heated  above  a  medium  cherry 
red  (1,274  deg.  F. )  is  subject  to  enlargement  of  its  crystals. 
This  enlargement  increases  as  the  temperature  is  carried 
further.  It  is  pretty  well  established  that  enlarged  grains 
mean  reduced  physical  strent;,*h — particularly  tensile  strength 
— and  that  this  reduction  varies  with  the  overheating  beyond 
medium  cherry  red.  The  casehardening  temperatures  are  all 
above  this  level,  so  that  the  interior  of  any  casehardened 
article  is  probably  more  or  less  damaged  in  quality  when  it 
comes  from  the  furnace. 

In  general,  what  is  desired  is  casehardened  articles  not 
subject  to  an}'  one  of  these  defects.  I  call  attention  to  one  or 
two  of  these  by  way  of  emphasis.  The  same  degree  of  hard- 
ness over  the  whole  region  is  manifestly  dependent  upon  the 
evenness  of  carburization.  Anything  in  the  technique  on  the 
materials  that  will  tend  to  produce  regional  differences  of  im- 
pregnation are  the  things  to  discover  and  provide  against. 
This  should  not  be  confused  with  variation  in  depth  of  pene- 
tration. Again,  the  gradual  shading  off  in  the  degree  of 
carburization  is  highly  important.  It  is  probably  the  only 
thing  that  will  sen-e  to  distribute  the  effects  of  concentration 
of  shocks  from  the  outside.  Finally,  the  need  to  restore,  as  far 
as  possible,  the  damaged  steel  of  the  interior  is  perhaps  the 
least  appreciated. 

THE    BOXES 

The  boxes  or  cases  used  to  hold  the  work  and  the  packing 
material  during  carburization  and  to  retain  the  carbon  and 
thus  force  impregnation  can  not  be  made  from  any  and  all 
materials,  if  economy  in  the  cost  of  such  boxes  is  to  be  kept  in 
view.  Two  materials  are  generally  approved — cast  steel  and 
sheet  steel.  Usually,  the  cast  steel  box  will  outlive  the  one 
of  sheet  steel,  the  conditions  being  the  same.  A  rough  esti- 
mate would  give  the  cast  box  a  life  from  25  to  30  per  cent 
longer.  "Life"  is  not  to  be  understood  as  measured  by  the 
total  elapsed  time,  but  by  the  number  of  operations.  Under 
very  good  conditions  the  cast  steel  box  may  be  used  anywhere 
from  15  to  20  times,  but  the  life  of  the  box  depends  on  a 
number  of  things — the  temperature  of  carburization,  the 
period  of  high  heat,  the  strength  of  the  oxidizing  atmosphere 
in  the  furnace,  the  mechanical  treatment,  etc.  A  furnace  hav- 
ing a  reducing  atmosphere — such  as  these  burning  heavy  oil 
— will  serve  to  prolong  the  life  of  the  bo.xes.  The  first  cost  of 
the  cast  steel  box  will  probably  lie  greater,  and  this  will  be 
more  or  less  of  an  offset  to  the  longer  life.  The  weight  of 
this  box  will  also  he  greater,  which  is  a  disadvantage. 

If  cast  steel  is  employed,  the  box  should  be  cast  of  soft 
steel.  The  lid  may  be  of  the  same  material  or  it  may  be  of 
sheet  metal.  For  a  cast  steel  box  12  in.  by  14  in.  by  24  in. 
in  size,  wall  thickness  of  4/5  in.  or  1  in.  will  be  proper.  If 
sheet  steel  is  selected,  the  carbon  percentage  should  be  low. 
The  wall  thickness  for  a  box  of  the  foregoing  dimensions  mav 
properly  be  2/5-in.  or  j/5-in.  The  seams  mav  he  gas  or  elec- 
trically welded. 

The  size  of  the  box  is  important.  In  general,  for  miscel- 
laneous work  the  size  already  given  may  be  considered  suit- 
able. Dimensions  much  exceeding  those  given  should  be  con- 
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sidered  well  before  they  are  adopted.  The  cubic  contents 
should  be  limited  to  two  cubic  feet,  or  in  exceptional  cases  to 
three  cubic  feet,  as  large  boxes  generally  mean  that  the  heat 
penetration  w'ill  be  slow.  The  following  objections  to  such 
boxes  have  been  expressed :  ( 1 )  Considerable  deformation  of 
the  pieces  constituting  the  work,  this  deformation  arising 
from  the  inequality  of  temperature  at  different  points  in  the 
box;  (2)  considerable  irregularity  in  the  impregnation,  due 
to  the  same  cause,  and  (o)  the  excessive  time  period  neces- 
sary to  get  results.  When  very  large  pieces  are  to  be  treated 
the  fixed  heating  compartment  may  be  used.  Quite  small 
boxes  are  desirable,  if  the  work  permits.  Thus,  a  box  12  in. 
by  10  in.  by  10.  in.  is  a  good  one  for  small,  miscellaneous 
work.  Homogeneous  impregnation  is  promoted  by  the 
cylindrical  box,  but  this  type  does  not  lend  itself  so  readily 
to  handling.  This  point  needs  to  be  considered,  as  much  of 
the  handling  is  done  while  the  workman  is  e.xposed  to  the 
heat. 

The  inside  dimensions  of  a  box  should  be  such  that  the 
work  may  be  placed  in  it  in  such  a  position  that  there  is  no 
less  distance  than  1  ,'4  in.  or  1 J^  in.  between  the  work  and 
box  at  any  point. 

The  cover  may,  for  the  box  made  of  either  approved  mate- 
rial, be  of  cast  iron,  cast  steel  or  sheet  steel.  In  all  cases, 
however,  the  joint  is  to  be  such  that  a  good  closure  may  be 
effected.    The  cover  may  fit  over  the  sides  of  the  box. 

CH.ARGING    THE    BOXES 

The  bottom  of  the  box  is  coated  with  a  paste  made  from 
clay  and  water.  This  should  be  done  some  considerable  time 
before  the  work  is  to  be  put  in,  as  it  is  necessan,'  to  wait  for 
the  paste  to  dry  thoroughly  before  taking  the  next  step.  The 
packing  material  is  then  put  in  until  a  layer,  when  com- 
pressed, is  1^2  in.  thick.  The  condition  of  the  packing 
material  is  of  importance.  It  should  be  very  dry  and  well 
pulverized.  If  the  work  consists  of  rather  small  pieces,  a 
layer,  one  article  thick,  may  be  arranged.  The  intervals 
between  articles  is  nowhere  to  be  less  than  1  or  lH  in.  A 
similar  rule  applies  to  the  intervals  between  the  walls  of  the 
box  and  the  sides  of  the  work,  whether  the  work  be  large  or 
small.  The  large  single  article  or  the  layer  of  small  articles 
is  now  packed  tightly  with  the  packing  material,  until  the 
latter  is  at  the  highest  level  of  the  work.  Then  a  layer  of 
packing  not  less  than  1 1 S  in.  thick  is  packed  in  tight. 

The  object  in  allowing  generous  interi-als  between  metal 
surfaces  is  to  guard  against  actual  contact  and  to  provide  an 
adequate  amount  of  material  to  supply  the  required  carbon. 
If  the  final  layer  of  packing  will  not,  when  1^  in.  thick, 
completeh-  fill  the  box,  enough  is  to  be  put  in  to  do  so.  The 
cover  is  now  put  on  and  tlie  joint  sealed  everyw^here  with  a 
paste  or  mortar  made  Ijy  mixing  fire-clay  and  water. 

The  whole  is  now  ready  for  the  furnace,  except  for  the 
possible  presence  inside  of  moisture  and  for  the  wetness  of  the 
seal.  However,  the  box  may  be  put  into  the  heating  com- 
partment and  left  near  the  door  or  in  some  other  comparative- 
ly cool  spot  until  one  is  satisfied  that  all  water,  especially 
inside,  has  escaped. 

THE   PACKING    MATERIAL 

The  character  and  condition  of  the  packing  material  are 
exceedingly  important,  not  to  say  vital.  There  has  probably 
been  a  good  deal  of  nonsense  promulgated  in  extolling  the 
virtues  of  complicated  preparations.  Nevertheless,  a  good 
deal  of  success  no  doubt  has  attended  the  use  of  some  mix- 
tures of  this  character.  But  why  use  complicated  mixtures 
when  comparatively  simple  one?  will  give  equal  results?  Of 
course,  we  should  all  elect  to  be  "from  Missouri"  and  stand 
willing  to  be  convinced  by  actual  test. 

The  packing  must  contain  carbon  in  some  form,  otherwise 
there  will  result  no  impregnation  with  carbon.  Various 
vTrieties  of  wood  charcoal,  such  as  oak  and  beech  charcoals, 


are  suitable  for  packing.  Charcoal  made  from  leather,  or 
horn,  soot,  barium  carljonate,  coke,  etc.,  have  all  been  used 
as  sources  of  carbon. 

But  the  packing  should  have  certain  physical  properties 
as  well  as  possess  a  carbon  content.  There  should,  for 
example,  be  more  or  less  porosity  to  permit  the  gases  to  get 
through.  Then  there  should  exist  a  capability  to  maintain  its 
volume  despite  the  heat  and  the  escape  of  gases  from  its 
substance.  Otherwise,  the  work  might  settle  unevenly  and  so 
suffer  deformation.  Again,  it  should  be  a  fair  conductor  of 
heat.  If  not,  then  there  ma)'  be  great  differences  of  tempera- 
ture in  the  interior  of  the  box,  the  center  being  much  cooler 
than  points  near  the  surfaces  of  tlie  box.  It  is  also  considered 
advantageous  if  the  packing  consolidates  w-ell  and  is  at  no 
time  of  a  dusty  character.  Both  these  qualities  may  at  times 
be  imparted  to  packing  which  lack  them  but  are  otherwise 
suitable.  Thick  oil  may  be  mixed  with  the  material.  The 
specifications  as  to  heat  conductivity  and  porosity  are  more 
or  less  incompatible,  so  that  a  compromise  may  often  be 
necessary. 

Uniformity  of  action  is  something  to  be  prized.  Simple 
mixtures  are  probably  the  best  from  this  point  of  view, 
especially  if  they  tend  to  retain  the  gases  which  they  pro- 
duce until  a  red  heat  has  been  attained — that  is,  a  tempera- 
ture of  some  1,200  deg.  F.  \egetable  or  animal  charcoal 
alone  meets  this  requirement  very  well.  However,  wood  and 
bone  charcoals  do  not  act  to  the  best  advantage  through  the 
earlier  part  of  the  carburizing  range.  They  may  be  stimulated 
to  activity  by  the  addition  of  an  alkaline  carbonate.  Barium 
carbonate  and  sodium  carbonate — both  low-priced  chemicals 
— are  advantageous  additions  to  wood  charcoal.  As  between 
beech  and  oak  charcoals  on  one  hand,  and  charcoals  from 
other  woods,  the  former  are  probably  better  than  the  latter; 
but  the  mode  of  making  the  charcoal  is  of  greater  importance 
than  the  precise  kind  of  wood. 

The  use  of  Ijarium  carbonate  with  wood  charcoal  tends  to 
produce  a  coloring  effect  upon  the  work.  That  is,  the  work 
is  apt  to  come  out  covered  with  a  thin  layer  or  deposit  of 
graphite.  This  tendency,  if  objected  to,  may  be  corrected  by 
the  addition  of  10  per  cent  of  saw  dust  to  the  mixture,  W.  H. 
Dyson  being  authority  for  this  statement.  It  is  thought  that 
the  deposit  is  due  to  the  contact  with  the  work  of  carbon 
monoxide  (CO)  which  has  been  liberated  at  temperatures 
below  1.475  deg.  F.  In  actual  practice,  however,  the  unde- 
sirable temperatures  ought  to  be  passed  in  a  short  time.  The 
deposit  ought  then  to  be  rather  a  thin  one,  if  it  is  present  at 
all.  If  trouble  is  experienced,  the  saw  dust  remedy  may,  of 
course,  be  readily  applied. 

Granulated  bone  is  the  usual  material  employed  in  the 
United  States.  It  gives  satisfactor)'  results  in  many  cases,  but 
it  seems  to  possess  an  objectionable  characteristic  when  used 
for  a  prolonged  period  at  a  high  temperature.  As  the  ex- 
tended period  and  the  elevated  temperature  may  be  needed  to 
get  certain  results,  it  will  be  of  advantage  to  consider  this 
matter  further.  If  bone  is  ignited  and  burnt,  the  ash,  amount- 
ing perhaps  to  anything  from  50  to  80  per  cent  of  the  weight 
of  the  original  charcoal,  will  be  found  to  consist  principally 
of  calcium  phosphate.  In  a  carburizing  box.  under  the 
mfluence  of  the  heated  metal  and  charcoal,  a  reduction  of 
calcium  phosphate  may  take  place.  This  would  mean  the 
liberation  of  phosphorus,  which  may  then  combine  with  the 
iron  of  the  soft  steel,  and  phosphide  of  iron  would  be  the 
result.  This  substance  is  brittle  and  melts  at  a  low  point. 
Forming  on  the  surface  of  a  casehardened  object,  it  will  at 
times  produce  a  roughening  of  that  surface,  or  a  blister  may 
be  formed.  In  an  actual  case,  splinters  were  secured  and 
tested.  Phosphorus  to  the  amount  of  2'^  per  cent  w-as  found 
to  be  present  There  was  also  reason  to  think  that  the 
carburizing  temperature  had  reached  1,800  deg.  F.,  or  some 
higher  level. 

( To  be  continued. ) 
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A  BACK  GEARED  UPRIGHT  POWliR  DRILL 

The  Buffalo  Forge  Company,  Buffalo,  N.  Y.,  is  making 
a  25-in.  back  geared  upright  power  drill  as  shown  in  the 
illustration.  This  machine  has  a  21-in.  diameter  table  and 
a  spindle  travel  of  14 14  in.  It  has  eight  speeds,  four  power 
feeds  and  a  hand  lever  feed.  The  handle  is  adjustable 
from  6  to  18  in.  and  is  held  in  place  by  a  tension  spring. 
The  worm  feed  wheel  runs  in  oil  and  is  latch-hinged  to 
take  up  wear. 

The  mechanism  can  be  thrown  from  plain  to  back  geared 


out  the  power  feed  instantly  when  the  piece  has  been  drilled 
to  the  required  depth. 
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The    Buffalo    Upright    Power    Drill 

-drive  without  using  a  wrench.  This  is  done  by  disengaging 
a  knurled  knob  in  the  top  gear  and  throwing  in  the  back 
gears  by  means  of  the  hand  lever,  and  it  is  held  in  place  by 
a  locking  screw. 

Adjustable  split  bearings  are  provided  for  all  shafts  and 
ball  thrust  bearings  are  used  where  necessary.  This  machine 
is  designed  for  accurate  work  and  an  automatic  trip  throws 


GRAVITY  FEED  BAND  SAW 

The  idea  of  a  continuous  stroke  hack  saw  has  been  em- 

l)odied  in  the  band  saw  machine,  developed  by  the  Napier 
Saw  Works,   Inc.,  Springfield,  Mass. 

The  saw  blade  feeds  into  the  work  by  gravity,  due  to  the 
balanced  weight  of  the  tilting  head.  A  spring  at  the  back 
of  the  machine  is  in  such  a  position  and  of  such  tension 
that  the  feeding  weight  is  constant  from  start  to  finish  of 
any  cut  which  can  be  made  on  the  machine.  The  gravity 
feed  feature  of  this  machine  is  a  rather  distinct  departure 
from  any  other  type  of  feed  used  for  this  work.  When  in 
operation  the  gravity  feed  does  not  force  the  saw  band  into 
i.he    metal    beyond    the    band's    capacity    to    withstand    the 


Napier    Band    Saw    Cutting    Heavy    Rail    Section 

Strain.  When  tough  and  hard  metal  is  being  cut,  the  feed 
is  just  heavy  enough  so  that  the  teeth  of  the  band  take 
hold  and  this  feed  is  constant  as  long  as  the  uniformity  of 
the  steel  remains  constant.  Should  a  softer  metal  be  cut, 
the  feed   is  heavier  and   better  time  is  made. 

The  base  of  the  machine  is  of  cabinet  type  with  lubricat- 
ing tank  enclosed.  All  bearings  are  large  and  those  in 
clutch  pulley  and  in  the  driving  and  idle  wheels,  which 
carry  the  tension  of  the  saw,  are  e.xtra  heavy  and  rigid  to 
withstand  the  strain. 

The  cutting  band  is  lower  than  the  returning  band,  as 
shown  in  the  illustration,  thus  making  it  possible  to  cut 
off   any   length   required.      The  cutting   band    is   supported 
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by  truss  arms,  each  carrying  a  pair  of  specially  designed 
guides. 

By  means  of  the  rolling  guides  the  band  saw  is  directed 
so  that  its  vertical  travel  between  the  truss  arms  is  in  perfect 
alignment,  thus  assuring  a  straight  cut.  These  guides  once 
set  are  in  perfect  adjustment  for  any  saw  that  may  be  placed 
in  the  machine. 

A  rotary  pump  of  simple  design  provides  ample  cutting 
compound  for  the  saw.  The  teeth  of  the  band  saw  are 
downward  in  the  cut,  which  insures  that  the  cutting  com- 
pound flows  at  once  to  the  point  of  the  saw  tooth  where 
it  is  needed.  The  capacity  of  the  machine  is  greatly  in- 
creased by  this  ample  flow  of  cutting  compound. 

An  important  advantage  of  this  type  of  machine  is  the 
saving  in  metal  due  to  taking  a  narrow  cut.  For  most 
kinds  of  work  the  band  saw  blade  thickness  is  less  than 
.049  in.  while  a  circular  saw  would  be  .i/16  in.  thick  or 
more.  In  other  words,  when  cutting  up  expensive  material, 
an  appreciable  saving  results  from  the  use  of  a  band  saw 
with  a  thin  blade. 

The  following  is  a  table  of  specifications  and  of  speeds 
recommended ; 

Floor  space    '1ft.   hy  6  ft. 

Height,    floor    to    table ^6-?4   in. 

Length,   band  saw    12    ft.    3  in. 

Size    of    band    saw     1    m.    by    .035 

Net    weight    1,700  lb. 

Si  ■cils 

Soft  steel,  120  lin.  fl.  per  min.  of  band  saw;  80  rev.  of  driving  pulley. 
Tool  steel,  IOC  lin.  ft  iter  min.  of  band  saw:  70  rev.  of  driving  pulley. 
Soft  metals.    150  lin.   ft.  per  min.   of  band  saw;    ICO  rev.  of  driving  pulley 

Power    required    1  bp. 

Geared    ; 4    to    1 

Driving    pulley    1^    in.    by    3  in. 


THE  WALLACE  BENCH   JOINTER 

A  portable  six-inch,  motor-driven  bench  type  of  jointer 
has  been  developed  and  is  being  marketed  by  J.  D.  Wallace 
&  Co.,  Chicago. 

This  machine  was  designed  to  place  in  the  shop  at  points 
convenient  to  the  workmen,  thus  eliminating  the  loss  of  time 
due  to  walking  to  and  from  the  stationary  machines.  It 
can  easily  be  carried  by  one  man  and  thus  practicallx-  be- 
comes part  of  an  individual  tool  kit. 

An  especially  interesting  feature  is  a  new  fence  that  ha- 


Slde  View  of  the  Jointer  Showing  Adjustable  Front  and   Rear  Tables 
and    Safety    Guards 

been  developed  in  connection  with  this  machine.  This 
fence  is  mounted  on  the  motor  and  slides  backward  or  for- 
ward on  rods,  rendering  it  more  quickly  and  accuratel)' 
adjustable  than  any  ordinary  machine.  The  fence  is  de- 
signed so  that  only  a  fraction  of  an  inch  is  lost  on  the 
table  when  the  fence  is  set  for  beveling. 

The  cutter  head  can  easily  be  taken  out  and  other  heads 


inserted  in  a  few  seconds.  The  tables  are  arranged  to  slide 
backward  to  permit  tlie  use  of  these  special  heads,  or  for- 
ward so  as  to  work  with  the  narrowest  possible  throat  open- 
ing, a  feature  that  will  prove  especially  desirable  when  the 
machine  is  doing  small  or  very  close  work. 

Ball  Ijearings  are  used  on  all  motor  and  cutter  head  bear- 
ings, thus  eliminating  friction  and  prolonging  the  life  of  the 
machine. 

An  ingenious  and  apparently  very  efficient  arrangement 
of  the  flap  and  shutter  guard  has  been  effected  Ijy  mounting 
the  shutter  guard  on  the  cutter  head  bearing  rather  than  in 
grooves. 

Each  machine  is  equipped  with  a  motor,  lamp  cord  and 
plug  for  connection  to  the  ordinary  lighting  circuit. 


OLlVliR  HAND  PLANER  AND  JOINTER 

The  Oliver  Machinery  Company,  Grand  Rapids,  Mich.,, 
iiave  placed  on  the  market  a  new-  motor-driven  hand  planer 
and  jointer. 

As  shown  in  the  illustrations,  this  machine  is  provided 
with  a  self-contained  direct  mounted  motor  drive.  A  .i,500- 
r.p.m.,  three-phase,  60-cycle,  220-volt  .\.  C.  motor  and  a 
three-knife  cylinder  are  used. 

On  the  outer  end  of  the  cylinders,  wliere  tlie  pulley  usually 


Rear  View  of  the  Hand   Planer  and  Jointer  Showing   how  the   Motor 
is    Mounted 

is  mounted,  the  cylinder  is  shaped  to  receive  the  rotor  of 
the  motor.  On  the  outside  of  this  rotor  and  concentric  with 
it  is  the  stator  of  the  motor,  held  by  means  of  the  adapter 
,ind  the  outer  end  cover.     The  direct  mounted  motor  drive 


Front    View    of    the    Hand     Planer    and    Jointer 

runs  in  e,\tra  large  ball  bearings  which  insures  long  life  to 
the  bearing  and  smootli  operation  of  the  motor. 

This  hand  planer  and  jointer  is  adapted  to  a  wide  range 
of  work  and  the  drive  is  suitable  where  three-phase,  60-cycle, 
220-volt  electric  current  is  available. 
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A  CONVERTIBLE  STOCK  CAR 

A    DEVICE  DESIGNED  to  convert  the  ordinary  live  stock  car 
into  a  box  car  for  general  merchandise  purposes  has 
Ijeen  placed  on  the  market  by  the  U.  S.  Convertible 
Car  Company  of  Fort  Worth,  Texas. 

This  equipment  consists  of  moveable  floors  of  2-in.  pine 
and  steel  folding  side  walls,  which  are  hinged  to  the  move- 
able  floor   and   to  the  inside  nf  the  car  near  the  roof.     As 


side  lock  bolts  are  located  as  shown.  This  car  operate(i 
successfully  for  a  period  of  more  than  a  year. 

In  Fig.  2  the  car  is  shown  with  one  end  having  the  con- 
vertible device  raised  to  the  top  of  the  car  as  when  live 
stock  is  carried,  and  the  other  end  with  the  device  in  place 
as  when  the  car  is  used  for  general  merchandise  or  grain. 

The  manner  in  which  the  device  operates  is  clearly  shown 
in  Fig.  3.  which  shows  the  folding  side  walls  6  and  7  as 
they  automatically  unfold,  as  the  moveable  floor  <S  is  lowered 


^Ig.    1 — A    Rock    Island    Stock    Car    Equipped    V^ith    the    Convertible    Device. 

shown  in  the  illustrations  the  movealile  sides  and  floor  are  into  potition  on  top  of  the  permanent  live  stock  flcxjr  10.     In 

■operated  by  means  of  ratchet  cranks  attached  to  a  worm  and  the  foreground  of  Fig.  o  the  merchandise,  or  moveable,  floor 

sector  device  located   under  the   car  and   connected  to  the  S   is   lowered   down   on   top   of   the   live   stock   floor   10   Ijy 

moveable  floor  at  each  corner  by  a  J's-in.  steel  cable  moving  operating  the  ratchet  crank.     The  cable  4  running  over  the 

■over  sheaves  located  inside  of  the  car.  sheave  5  lowers  the  floor  and  the  side  walls  unfold,  the  slot 

An  old  stock  car  to  which  this  device  has  been  applied  is  hinge  1  and  2,  secured  by  the  U-bolt  3,  permitting  the  move- 


Fig.  2 — One  End  of  Car  Arranged  for  Merchandise.  (1)  Safety 
Lock;  (2)  Movable  Floor:  (3)  Showing  Absence  of  Any  Nails  or 
projections  to  Injure  Live  Stock;  (4)  Instructions  for  Operating 
Device:  (5)  Door  water  Seal;  (6)  Provision  for  Fastening  Grain 
Doors. 


shown  in  Fig.  1.  The  water-tight  live  stock  door  1,  with 
the  protector  or  water  seal  4,  is  part  of  the  necessary  equip- 
ment, although  not  an  integral  part  of  the  convertible  device. 
The  worm  and  sector  3,  the  ratchet  cranks  5  and  6,  and  the 


Fig. 


3 — One    End    of   Car    Ready   for    Merchandise   and    Convertible 
Device   Lowering    into   Position    in   the   Other    End. 


ment  without  any  binding.  The  side  walls  are  then  secured 
again.st  the  slatted  sides  11  of  the  car  by  the  side  lock  bolts 
which  are  secured  in  place  by  the  lock  bolt  button  13. 

The  general  appearance  of  the  interior  of  the  car  when 
arranged  for  merchandise  is  shown  in  Fig.  4.  This  shows 
the  clean  merchandise  floor  3  in  place  on  top  of  the  live  st<x:k 
floor  and  the  ventilated  door  3  closed  for  merchandise  load- 
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ing.  An  end  door  I  {.■^  provided  so  that  live  stock  can  be 
given  necessary  attention.  The  ends  of  the  steel  folding 
side  walls  are  crinijied  so  that  the  door  jamb  4  is  exposed 
to  permit  the  application  of  a  grain  door.  With  the  addi- 
tion of  a  grain  door  this  arrangement  can  also  be  used  for 
the  transportation  of  grain. 

There  are  a  number  of  advantages  to  be  gained  by  the  use 
of  this  device.  The  transportation  of  live  stock  necessitates 
a  t)pe  of  car  for  which  it  has  been  impossible  to  find 
freight,  of  a  kind  that  can  be  handled  in  them,  in  sufficient 
quantities  to  load  in  the  cars  on  their  return  trip  to  the  stock 
raising  sections  of  the  countrw     This  results  in  an  immense 


1 

1 

Fig. 


-Interior   of   Car    as    Arrapged    f:3r    General    IVlerchandise. 


loss  due  to  non-revenue  or  empty  car-miles.  As  there  are 
long  periods  when  there  is  no  live  stock  business  these  cars 
must  frequently  lie  idle,  and  it  is  estimated  that  the  average 
time  in  service  of  such  cars  is  only  from  25  to  40  per  cent. 

This  convertible  appliance  makes  it  possible  to  keep  stock 
cars  in  practically  continuous  service,  and  the  operation  of 
the  device  is  so  simple  that  a  station  agent  or  any  other 
person  can  convert  from  one  type  of  car  to  another  without 
any  assistance  from  the  mechanical  department. 


FORGED-CUTTER  TOOL  HOLDER 

A  new  line  of  tool  holders  known  as  the  Vulcan  Forged- 
Cutter  tool  holders  has  been  placed  on  the  market  by  J.  H. 
Williams  &  Co.,  BrookhTi,  N.  Y.  As  the  name  implies, 
these  holders  are  drop  forged  of  special  steel  and  with  their 
inserted  cutters  are  adapted  to  the  heaviest  service  in  any 
regular  machining  operation  on  the  lathe,  planer  or  shaper. 


^(o 


J.- 

v.. 


Williams    Forged-Cutter    Tcol     Holder 

The  main  advantages  of  this  type  of  tool  are  its  low  cost 
due  to  the  small  amount  of  high  speed  steel  used,  and  the 
fact  that  by  maintaining  an  ample  stock  of  cutters  for  all 
regular  neeids,  the  machine  operator  can  give  his  entire  at- 
tention to  the  turning  out  of  work  and  is  insured  against 
interruption  due  to  dull  or  broken  tools. 

Referring  to  the  illustration,  the  construction  c  f  the  Vul- 


can tool  holder  is  shown  in  phantom.  The  angular  seat  on 
the  rear  of  the  shoulder  in  the  small  figure  permits  the  lock- 
ing pin  to  force  the  heel  or  step  of  the  shoulder  directly 
against  the  holder  proper.  This  method  of  locking  provides 
the  necessarj-  bearing  to  support  the  cutter  pressure  and 
prevents  all  rocking  movement  of  the  cutter  itself. 

The  holders  are  all  drop-forged  from  a  special  steel,  so 
treated  as  to  develop  its  maximum  toughness  and  stiffness. 
The  cutters,  extra  heavv-  in  design,  are  drop-forged  from 
high  speed  steel  and  are  finished  and  hardened  ready  for 
use.  They  are  furnished  in  a  variety  of  sizes  and  shapes, 
such  as  side,  diamond  point,  roughing,  hog  nose,  flat  nose 
or  threading. 


COLLAPSIBLE  EQUALIZING  PISTON  FOR 
H-6  AUTOMATIC  BRAKE  VALVE 

A  collapsible  equalizing  piston  incorporated  in  the  H-6 
automatic  brake  valve  is  an  innovation  recently  introduced 
by  the  Westinghouse  Air  Brake  Company,  Wilmerding,  Pa. 
The  device  has  proved  of  material  benefit  in  overcoming  a 
prevalent  undesirable  condition  in  passenger  service  of  over- 
charging the  equalizing  reservoir.  This  condition  is  brought 
about  on  account  of  the  increased  length  of  trains,  brake  pipe 
volume,  main  reservoir  pressures  and  high  differentials  of 
pressures,  which  require  a  close  fitting  piston.  The  col- 
lapsible feature  insures  equalit}-  of  brake  pipe  and  equalizing 
reservoir  pressure  without  which  brake  manipulation  is  in- 


h •*/«' i< -'i'- -4.-|^ 

Cross  Section  of  H-6  Brake  Valve  with  Collapsible  Equalizing  Pistor» 

terfercd  with  more  or  less  when  making  the  second  applica- 
tion of  a  two  application  stop.  The  collapsible  equalizing 
piston  accomplishes  its  purpose  more  completely  than  does 
the  solid  equalizing  piston  as  with  this  feature  it  is  possible 
at  any  time  during  the  release  of  the  brake  to  move  the  brake 
valve  handle  to  application  position  and  secure  an  immediate 
response  of  the  brakes. 

In  construction  the  collapsible  type  of  equalizing  piston, 
as  shown  in  tlie  illustration,  consists  of  the  piston  and  its 
stem  held  in  normal  relative  position  b\-  a  spring  in  the  hol- 
low sleeve  in  which  the  equalizing  discharge  valve  proper 
slides.  Whenever  the  equalizing  reservoir  pressure  is  raised 
slightly  higher  than  brake  pipe  pressure,  as  usually  occiu-s 
when  releasing  a  train  of  any  length  owing  to  the  small 
volume  of  the  equalizing  reservoir,  as  compared  with  the 
brake  pipe  and  auxiliary  and  supplementary  reservoirs,  the 
excess  pressure  on  the  top  of  the  equalizing  piston  com- 
presses the  spring  and  forces  tlie  equalizing  piston  down  to  a 
position   in  which  the  by-pass  grooves  in   its  bushing  are 
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uncovered,  thereby  permitting  the  pressure  in  the  equalizing 
reservoir  and  brake  pipe  to  equalize. 

The  collapsible  equalizing  piston  is  furnished  as  a  part 
of  the  H-6  brake  valve  when  so  ordered,  or  can  be  supplied 
as  a  separate  or  repair  part  for  brake  valves  already  equipped 
with  a  solid  piston.  The  only  modification  required  in  the 
brake  valve,  when  substituting  the  collapsible  piston  for  the 
solid  piston,  consists  in  cutting  four  by-pass  grooves  .044  in. 
deep  by  .088  in.  wide  by  Y^  in.  long  in  the  bottom  of  the 
equalizing  piston  bushing  and  equally  spaced  around  the 
bushing. 


DETACHABLE  AIR  DRILL 

In  the  new  air  drill  recently  placed  on  the  market  by 
the  Duntley-Dayton  Company,  Chicago,  there  is  a  unique 
departure  from  standard  air  drill  construction.     The  motor 


Fig.     1  —  Duntley     Air     Drill 


or  power  unit  is  quickly  detachable,  thus  making  it  possible 
by  the  removal  of  three  screws  and  a  nut,  to  replace  or  repair 
the  motor  should  this  become  necessary.     Two  of  the  screws 


Fig.   2 — Self   Contained    Air    IVlotor 

and  tlie  nut  are  shown  in  Fig.  1  which  is  a  general  view  of 
the  drill. 

Up  to  the  present  time  two  sizes  of  breast  drill  have  been 


manufactured  with  capacities  up  to  J/4  in.  and  Y%  in.  These 
drills  are  especially  adapted  for  (drilling  tell-tale  holes 
in  staybolts,  and  work  of  that  character.  As  the  motor  is 
self-contained  and  well  balanced,  there  is  practically  no 
vibration,  a  desirable  feature  in  the  performance  of  ac- 
curate work.     The  drill  weighs  only  4-;|/2  lb. 

The  self-contained  motor  shown  in  Fig.  2  consists  of 
three  cylinders  and  pistons  mounted  in  a  frame,  the  entire 
engine  rotating  about  a  fi.xed  crankshaft  or  spindle.  The 
cylinders  oscillate  from  a  fi.xed  base  and  cams  on  the  spindle 
operate  the  valves.  All  working  parts  run  in  a  bath  of 
oil. 

It  is  claimed  that  the  Duntley  air  drill  due  to  economical 
air  consumption  and  lack  of  vibration  can  be  used  to  good 
advantage  on  work  hitherto  performed  almost  exclusively 
by  electric  drills. 


FAIRBANKS  POWER  HAMMER  GUARD 

To  provide  full  protection  to  operators  of  this  machine, 
the  United  Hammer  Company,  Boston,  Mass.,  has  designed 
a  guard  for  its  Fairbanks  power  hammer,  which  completely 
covers  the  working  parts  of  the  machine.    The  guard  is  made 


Safety    Guard    for    Power    Hammer 

of  woven  wire  stretched  across  a  metallic  frame  work  which 
fits  the  upper  part  of  the  machine. 

By  means  of  a  door  shown  in  the  illustration,  the  parts 
are  easily  accessible  as  before,  for  the  purpose  of  oiling  and 
adjusting.  The  safety  guard  interferes  in  no  way  with  the 
operator  and  is  easily  attached  to  Fairbanks  hammers  al- 
ready in  operation.  It  may  also  be  applied  to  the  new 
400-lb.  and  500-lb.  hammers  recently  developed  for  locomo- 
tive and  other  heavv  classes  of  work. 
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A   QUICK  OPERATING    HOSE    COUPLING 

.\  new  hose  coupling  with  several  important  advantages 
has  been  placed  on  the  market  by  the  Independent  Pneumatic 
Tool  Company,  Chicago,  and  is  known  as  the  New  Tlior 
Perfect  Hose  coupling.  Its  particular  advantage  lies  in 
the  fact  that  it  ma)'  Ije  disconnected  instantly  by  a  straight 
pull  on  the  knurled  sliding  sleeves.  These  sleeves  are 
plainly  shown  in  the  illustration  and  when  they  are  pulled 


New  Thor  Perfect    Hose   Coupling   with   Sleeves    Pulled    Back    Ready 
to    Disconnect 

back  the  coupling  ends  may  be  disconnected  without  un- 
screwing or  even  twisting,  as  is  necessary  with  many  hose 
couplings.  The  jaws  separate  as  soon  as  the  locking  shoul- 
der moves  back. 

The  beveled  jaws  and  locking  shoulders  are  heav\-  with 
large  bearing  surfaces  and  cannot  easily  bend,  break,  or 
work  loose.  The  operating  spring  is  large  and  duralile, 
but  can  be  easily  replaced  if  necessary  by  removing  the 
washer.  An  L-shaped  gasket  is  held  in  place  by  the  air 
pressure  when  the  coupling  is  connected.  It  cannot  be  blown 
out  when  the  coupling  is  disconnected,  because  of  the  beveled 


Hose   Coupling    Disconnected 

face  on  the  gasket  and  protecting  shoulder  in  the  coupling. 
Gaskets  are  interchangeable  in  -V^-in.,  yi-io.  and  -J^-in. 
sizes  and  those  in  the  1-in.  and  1'4-in-  sizes  are  inter- 
changeable. The  New  Thor  Perfect  hose  couplings  are 
interchangeable  between  the  various  sizes  and  combinations 
up  to  J4-in-  inclusive.  Each  hose  end  is  identical  with 
the  other,  making  a  universal  coupling  which  require?  no 
reducers. 


THE  SILVER  RADIAL  DRILL 

A  radial  drilling  machine  of  well  balanced  design  and 
embod)ing  several  new  features,  has  been  placed  on  the 
market  recently  by  the  Silver  Manufacturing  Company, 
Salem,  Ohio.  The  base  of  this  machine  is  strongly  ribbed 
both  lengthwise  and  crosswise,  and  the  T-slots  are  accu- 
rately planed,  ample  allowance  of  metal  being  left  to  prevent 
springing.  The  column  is  of  semi-steel,  ground  to  size,  the 
inner  column  or  post  being  reinforced  by  heavy  ribs  running 
nearly  the  entire  length.  The  outer  column  telescopes  the 
post  and  rests  on  a  Ijall  thrust  bearing,  making  the  swinging 
of  the  arm  e.\tremely  easy  and  also  taking  the  thrust  load. 
The  arm,  which  is  of  pipe  section  design,  has  a  wide  bearing 
on  the  column  and  is  heavily  ribbed  to  resist  torsional  and 
liending  strains.  It  is  raised  and  lowered  by  power  and  is 
provided  with  an  automatic  "knock  out"  at  both  limits  of 
travel. 

Tlie  arm  is  firmly  clamped  to  the  column  by  two  conven- 
iently located  levers,  the  bolts  of  which  serve  a  three-fold 
purpose.  As  shown  in  Fig.  1,  these  bolts  act  as  limit  screws 
to  prevent  sagging  and  also  as  binders.  In  addition  to  this, 
when   the  levers  are   placed   in   the  clamping   position   they 


Fig    1— Silver    Radical    Drilling     Maciiine 

tighten  the  split  hub  through  which  the  elevating  controller 
shaft  runs,  which  prevents  the  elevating  screw  from  being  set 
in  motion  while  the  arm  is  clamped  to  the  column.  This 
avoids  an\-  danger  of  wrecking  the  machine. 

Another  feature  is  the  safety  nut  shown  in  Fig.  2.  The 
purpose  of  this  nut  is  to  prevent  the  arm  from  dropping  when 
the  threads  become  worn  in  the  elevating  nut.  The  safety 
nut  runs  idle  with  >^-in.  clearance  between  it  and  the  arm, 
and  when  the  threads  wear  out  in  the  elevating  nut,  the  load 
is  transferred  to  the  safety  nut,  which  brings  it  flush  with 
the  arm,  thus  warning  the  operator  in  ample  time  to  make 
replacement  and  avoid  serious  accident.  The  safety  nut  also 
provides  for  continuous  use  of  the  machine  while  the  elevat- 
ing nut  is  Ijeing  replaced. 

The  head  is  arranged  for  rapid  travel  along  the  arm  and 
contains  a  two-speed  back  gearing  that  may  l)e  shifted  while 
running.  The  spindle  is  accurately  ground  to  size  and 
double  "splined.  The  rack  is  cut  directly  on  the  sleeve,  insur- 
ing a  wide  bearing  for  the  hardened  rack  pinion.  Eight 
feed  changes  are  provided,  any  one  of  which  may  be  obtained 
while  drilling  bv  two  conveniently  located  T-handles,  which 
are  plainlv  indexed.     Other  advantages  are  a  depth  gage. 
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automatic  feed  trip  and  tapping  attachment.  Six  speed 
changes  are  available,  which,  with  back  gears  on  the  head, 
provide  12  speeds  in  all.  All  gears  in  the  speed  bo.x  run  in 
an  oil  bath, 

The  silver  radial  drill  is  manufactured  in  three  sizes — 
Z'.^-ft.,  3-h.  and  j'<-ft.— and  it  drills  to  the  center  of  S-ft. 


Fig.  2 — Safety  Nut  Applied  to  Radial  Arm 

6-in.,  6-ft.  6-in.  and  7-ft.  6-in.,  respectively.  The  ma.ximum 
height  under  the  spindle  and  above  the  base  is  50-in.  The 
table  height  is  19-in,  Motive  power  may  be  furnished  by  a 
3-h.p.  constant  speed  motor  or  a  3  to  1  variable  speed  motor 
as  desired. 


HYDROGEN  GAS  FOR  CUTTING  AND 
WELDING 

While  acetylene  in  combination  with  o.\ygen  is  widely 
used  for  welding  and  cutting,  there  are  certain  disadvantages 
in  the  process  due  to  the  explosive  character  of  the  acetylene. 
In  order  to  eliminate  the  disadvantages  incident  to  the  use 
of  acetylene,  the  Carbo-Hydrogen  Company  of  .America, 
Pittsburgh,  Pa.,  has  developed  a  gas  known  as  carbo-hydro- 
gen  with  the  view  to  furnishing  an  efficient  and  safe  medium 
for  use  in  cutting  and  certain  classes  of  welding. 

Carbo-hydrogen  is  a  product  of  the  destructive  distillation 
of  suitable  hydro-carbons  and  has  a  general  analysis  of  85 
per  cent  hydrogen,  the  balance  being  light  hydro-carbons. 
It  is  a  fixed  gas,  permanent  under  all  weather  conditions, 
and  does  not  solidify  or  leave  any  residue  in  the  tank.  Being 
a  combustible  gas  and  not  an  explosive,  it  is  easy  to  use 
and  safer  than  acetylene.  No  air  or  free  oxygen  is  mixed 
with  the  gas  in  the  process  of  manufacture. 

Gases  having  a  high  B.t.u.  value  are  necessarily  slow  in 
combustion  and  require  a  longer  time  to  deliver  a  given 
amount  of  heat  and  a  larger  expenditure  of  o.xygen  than 
gases  having  a  higher  rate  of  comljustion.  For  this  reason, 
a  smaller  portion  of  oxygen  is  needed  for  a  given  amount 
of  work  where  carbo-hydrogen  is  used.  The  gas  maintains 
a  very  high  late  of  combustion  and  ignitfon  and  consequently 
generates  an  intense  heat. 

In  cutting  ferrous  metals  gases  having  a  high  carbon  con- 
tent change  the  character  of  the  metal  at  the  cut,  hardening 
it  so  that  machining  or  caulking  is  exceedingly  difficult.  It 
is  claimed  that  metal  cut  by  the  carbo-hydrogen  process  on 
the   other   hand    retains   soft   surfaces   that   can    readily   be 


worked,  while  the  absence  of  slag  increases  the  speed  of 
cutting  and  produces  a  smoother  surface. 

The  use  of  carbo-hydrogen  for  heavy  welding  on  steel 
parts  is  not  advocated  by  the  manufacturers,  although  the 
process  is  said  to  be  superior  to  the  oxy-acetylene  flame  for 
welding  softer  metals,  such  as  cast  iron,  copper,  brass  and 
aluminum.  Carbo-hydrogen  is  also  used  on  light  gage  iron 
and  steel  welding  and  for  lead  burning. 

.'imong  the  advantages  of  carbo-hydrogen  may  be  men- 
tioned the  absence  of  dangerous  and  poisonous  gases  in  the 
products  of  combustion  which  often  prove  injurious  to  op- 
erators. Being  composed  largely  of  pure  hydrogen,  carbo- 
hydrogen  burns  almost  entirely  to  water,  while  the  combustion 
of  acetylene  and  oxygen  produces  at  least  SO  per  cent  car- 
bon monoxide.  Carbo-hydrogen  is  supplied  in  drawn  steel 
cylinders  compressed  to  1800  lb.  per  sq.  in.  The  working 
pressure  varies  from  5  to  10  lb.  per  sq.  in.,  making  it  pos- 
sible to  withdraw  practically  all  the  gas  from  the  tank. 


LUCAS  HEADLIGHT  AND  MARKER 
LAMPS 

A  headlight  casing  having  a  number  of  improvements 
over  the  older  types  of  casings,  and  a  combination  flag 
holder  and  electric  classification  or  marker  lamp,  have  been 
developed  by  A.  N.  Lucas,  shop  superintendent  of  the  loco- 
motive department  of  the  Chicago,  Milwaukee  &  St.  Paul 
shops  at  Milwaukee. 

HEADLIGHT  CASINO 

The  headlight  casing  is  designed  to  use  an  18-in.  square 
glass  instead  of  the  usual  18-in.  round  glass,  thus  eliminat- 

''^^'^ffa/erprvff/  S//iA  and  Lock 

\Renening  Olass  ^ B         Number  Lighhng 


Hal/  SecHon  3-B. 


Lap  Seam  Kra/tdaf 
Boftam  Cerjivr 
Sect-ion  A-A 


Construction     of    the     Headlight     Casing 

ing  much  of  the  breakage  experienced  in  cutting  and  apply- 
ing the  round  glass.  The  glass  can  be  applied  to  this  head- 
light without  the  use  of  putty  or  bolts  or  any  cutting  to  fit, 
as  standard  18-in.  square  glass  is  used,  or  the  glass  may 
be  applied  in  two  or  more  pieces. 

The  body  of  the  casing  is  made  so  that  the  base  plate 
passes  through  a  slot  at  the  Ijottom  of  the  cage,  stiffening 
it  at  the  proper  point.  The  slide  for  the  reflector  and  the 
base  plate  are  in  one  piece.  This  avoids  double  thickness 
and  prevents  the  rusting  of  the  headlight  casing  at  this 
point,  thereby  increasing  its  life  considerably.     The  exten- 
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sion  for  the  glass  showing  the  engine  number  is  provided 
with  a  cover  having  a  hinge,  so  that  the  numbers  can  readily 
be  changed  without  the  use  of  thumb  screws,  which  might 
become   rusted   and    inoperative.      The   front   door   is   pro- 


The    Headlight      Marker    Lamp    and    Signal    Flags    Applied    to    the 
Front    End 

vided  with  a  strong  hinge  and  lock  so  that  it  may  be  fas- 
tened securely.  On  the  left  side  below  the  engine  number, 
a  hinged  door  gives  access  to  the  interior  of  the  case  so 
that  adjustment  of  the  reflector  or  repairs  may  be  made 
readily.     Four  pockets  on  tlie  back  of  the  headlight  casing 


,,2  CleaninaHok 


Ohssesin  Placa 
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Combination    Marker   Lamp  and   Signal    Flag    Holder 

provide  a  storage  place  for  the  signal  flags,  which  are  shown 
in  the  illustration  of  the  classification  lamp. 

CL.^SSIFIC.\TION     LAMP 

A  combination  flag  holder  and  classification  or  marker 
lamp,  which  has  been  giving  good  results  on  the  Chicago, 
Milwaukee  &  St.  Paul,  is  shown  in  the  illustration.  This 
lamp  is  made  of  heavy  galvanized  sheet  iron  and  all  the 
joints  are  spot  welded  or  riveted  with  eight-ounce  rivets. 
Its   construction    is    clearly    shown    in    the   drawing.      The 


socket  for  the  electric  light  bulb  is  at  the  bottom  of  the 
lamp  and  the  switch  is  located  at  the  lamp,  making  it 
necessary  to  go  to  the  lamp  in  order  to  turn  on  the  light, 
thus  insuring  that  the  engineman  will  know  if  the  light 
is  in  operation.  The  lamp  contains  the  usual  lens  and 
is  provided  with  a  receptacle  to  hold  four  extra  lenses. 
After  the  lamp  has  been  securely  bolted  to  the  front  end, 
the  part  of  the  lamp  flange  extending  over  tlie  front  ring 
is  turned  down  and  prevents  the  lamp  from  turning  in  either 
direction. 

A  socket  for  a  signal  flag  is  located  in  one  corner  of  the 
lamp,  making  a  separate  flag  holder  unnecessary.  The 
flags  used  in  the  sockets  of  these  lamps  are  somewhat 
.smaller  than  the  flags  generally  used,  being  12  in.  by  IS  in. 
and  the  staff  22  in.  long.  The  flags  formerly  in  use  were 
18  in.  by  24  in.  and  the  staff  36  in.  long.  Due  to  the 
size  of  the  t^ags  and  the  long  staff,  breakages  and  losses 
of  flags  were  frequent  because  of  strong  winds,  but  this 
smaller  flag  and  shorter  staff  have  eliminated  practically  all 
loss  from  this  cause.  These  flags  are  of  proper  size  to  be 
inserted  in  the  flag  pockets  shown  in  the  illustration  of 
the  headlight  casing,'  thus  locating  them  in  a  convenient 
place  and  at  the  same  time  preventing  the  soiling  or  loss  of 
flags  which  usually  takes  place  when  flags  are  thrown  in 
the  locomotive  cab  Ijecause  no  storage  space  is  provided  for 
them. 

COLUMN  CLAMPING  DEVICE 

The  column  of  the  Fosdick  radial  drill  illustrated  is 
clamped  by  a  special  combination  pneumatic  and  hand 
clamping  device,  of  which  the  most  noticeable  feature  is  the 
location  of  the  air  cylinder,  bringing  the  pressure  directly 
to  the  point  of  clamping.  The  device  will  operate  equally 
well  on  high  or  low  pressures.  The  clamping  is  accomplish- 
ed  bv   an   air  cusiiion   at  each   end  of  the  cylinder,   formed 


Fosdick    Radial    Drill   with   Clamping    Device 

by  additional  ports  -in  the  valve  to  insure  a  compression 
at  the  proper  termination  of  each  stroke.  The  valve  is 
operated  by  mechanical  connection  to  a  horizontal  shifter 
bar  running  along  the  radial  arm.  The  advantage  of  this 
device  is  that  it  has  no  connection  with  and  does  not  inter- 
fere with  the  movement  of  the  spindle  head.  In  case  of  failure 
of  the  air  the  pet  cocks  at  either  end  of  the  cylinder  are 
opened  and  die  usual  method  of  clamping  l)y  hand  is  used. 
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The  Italian  State  Railways  are  said  to  have  ordered  a 
large  number  of  oil-driven  locomotives  in  Italy  and  the 
United  States,  in  order  to  effect  an  immediate  economy  in 
coal. 

The  Belgian  Minister  of  Railways,  states  Modern  Tran- 
sport, has  bought  from  the  British  government  8,750  freight 
cars  formerly  used  by  the  British  army,  which  are  still  in 
France. 

The  British  Ministry  of  Transport,  according  to  a  press 
report,  is  making  arrangements  for  turning  a  number  of 
munitions  factory  buildings  into  shops  for  the  repairing  ol 
locomotives  and  cars  now  being  returned  from  France,  where 
the)'  were  used  during  the  war. 

Railway  companies  subject  to  the  jurisdiction  of  the  Board 
of  Railway  Commissioners  for  Canada  have  been  granted 
an  extension  of  time  until  September  30,  1920,  within  which 
to  equip  freight  cars  with  safety  appliances,  as  required  by 
a  recent  order  of  the  board. 

The  contract  awarded  by  the  Gemian  government  to  Jhe 
Krupp  Works  for  the  construction  of  rolling  stock,  is  re- 
ported by  the  United  States  commercial  attache  at  The 
Hague,  as  calling  for  2,000  freight  cars  of  15  tons  capacity 
and  100  locomotives  each  year.  It  is  said  that  the  contract 
stipulates  that  the  price  must  correspond  to  costs  of  material 
and  labor  and  that  the  factory  shall  make  a  profit  of  only 
two  per  cent. 

Exports  of  locomotives  in  August  totaled  69,  of  a  value  of 
$1,5,39,540.  This  was  considerably  more  than  in  July,  but 
not  as  great  as  the  exports  of  some  of  the  preceding  months. 
Over  half  the  .August  total    from    the    standpoint  of  value 


were  destined  for  Japanese  China.  The  exports  of  car 
wheels  and  a.xles  in  August  totaled  $1,302,546,  nearly  one- 
half  of  which  total  was  destined  for  Japan.  There  were 
also  large  shipments  to  British  India  and  to  France. 

Frank  H.  Clark,  consulting  engineer  of  New  York  City, 
has  left  the  country  temporarily,  going  to  Peking  to  act  as 
technical  adviser  to  the  Ministry  of  Communications  of  the 

Republic  of  China. 
Mr.  Clark  recently  re- 
signed as  general 
superintendent  of  mo- 
tive power  of  the  Bal- 
timore &  Ohio  and 
opened  offices  in  New 
York  City  to  under- 
take engineering  in- 
vestigations, report 
upon  railway  condi- 
tions and  operations 
and  co-operate  in  the 
preparation  of  plans 
and  specifications  for 
railway  equipment  and 
materials  as  well  as  to 
advise  export  firms, 
foreign  railways  and 
other  concerns  pur- 
chasing materials  or 
equipment  from  Un'ted  States  manufacturers.  He  was  at 
one  time  associated  with  David  L.  Barnes,  consulting 
engineer  of  Chicago  for  four  years,  and  later  entered  the 
service  of  the  Chicago,  Burlington  Sc  Quincy,  where  he  held 
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success'vely  the  position  of  chief  draftsman,  mechanical 
engineer,  superintendent  of  motive  power  and  general  super- 
intendent of  motive  power.  Resigning  from  that  company 
in  1910,  he  joined  the  staff  of  the  Baltimore  &  Ohio  as 
general  superintendent  of  motive  power,  a  position  he  held 
for  eight  years.  Mr.  Clark  is  a  member  and  has  served  as 
president  of  the  American  Railwa\-  Master  ilechanics"  Asso- 
ciation and  the  Master  Car  Builders'  Association. 

Alfred  Lailar.  assistant  director  of  sales  of  the  war 
department,  who  went  to  Europe  earl)-  in  April  to  survey- 
European  markets,  has  returned  to  \\'ashington  and  resumed 
his  duties  in  the  office  of  the  director  of  sales.  Mr.  LaMar 
has  the  immediate  supervision  of  sales  of  surplus  war 
materials  made  for  export,  and  directs  the  activities  of  the 
machine  tool  section  of  the  office  of  the  director  of  sales. 
While  in  Europe  Mr.  LaMar  arranged  the  details  of  the 
visit  recently  made  to  the  United  States  by  a  commission 
from  the  Construction  Metallicjue  which  came  to  this  countn.- 
under  the  auspices  of  the  Belgian  government  to  inspect 
government-owned  machine  tools,  with  a  view  to  purchasing. 
Mr.  LaiFar  organized  the  machine  tool  section  of  the  office 
of  the  director  of  sales  shortly  after  the  establishment  of  that 
office  by  the  secretary  of  w'ar. 


NJIUIUIIlllllllllllllIUIIHIIIIIIUUill 


MEETINGS  AND  CONVENTIONS 

M.\STER  Boiler  M.akers'  Associ.\tiox. — The  executive 
committee  of  the  Master  Boiler  ^Makers'  Association  has 
announced  that  the  next  annual  meeting  of  that  association 
will  be  held  at  the  Curtis  Hotel,  Minneapolis,  Minn.,  May 
25-28. 

Chicago  Car  Foremen's  Assocmtion. — At  the  anniuil 
meeting  of  the  Car  Foremen's  Association  of  Chicago,  held 
at  the  Hotel  Morrison  on  October  13,  the  following  officers 
were  elected:  President,  M.  F.  Covert,  Standard  Car  Con- 
struction Company;  first  vice-president,  James  Reed,  assist- 
ant master  car  Ijuilder,  New  '^'ork  Central;  second  vice- 
president,  E.  H.  Mattingly,  general  car  foreman,  Baltimore 
&  Ohio;  treasurer,  F.  C.  Schultz,  Chicago  Car  Interchange 
Bureau;  secretary',  Aaron  Kline. 


Thi-   f'ollowiiig   list   gr.es   names   of  secretaries,    dates   of  next   or   regular 
meetings  and  ^laees  of  meeting  of  meclianical  associations: 
.Xir-Bkake   Association.— F.    M.    Nellis,    Room    301-4,    163    Broadway.    New 

York  City. 
.\MEHicAiJ  Railroad  Association,  Section  III.— Mechanical.— V.   R.  Haw 

thorne,  431    South   Dearborn    St.,   Chicago. 
\MERic\N    Railroad    Master    Tinners',    Coppersmiths'    and    Pipefitters' 

.Association.— O.    E.   Schlink.  485   W.  Fifth   St..  Peru,   Ind. 
.American    Railway    Tool    Foremen's    Association. — R.    D.    Fletcher,    Belt 

Railway,   Chicago. 
.American    Society    for    Testing   Materials. — C.    L.    Warwick.    University 

of  Pennsylvania.   Philadelphia.  Pa. 
American    Society    of    Mechanical    Engineers. — Calvin    W.    Rice.    29    W. 

Thirty-ninth   St.,  New   A'ork. 
Association    of    Railway    Electrical   Engineers. — Josei.h   .\.    -Andreucetti. 

C.  &  N.  \V..  Room  411.  C.  &  N.  W.  Station.  Chicago. 
Car  Foremen's  Association   of  Chicago. — -Aaron   Kline.   841    Lawlor  Ave.. 

Chicago.      Meetings  second  Monday  in  month,  except  June.  July  and 

August,   Hotel    Morrison,    Chicago. 
Car  Foremen's  .Association  of  St.  Levis. — Thomas  B.  Koeneke    secretary. 

Federal     Reserve     Bank     Building,     St.     Louis,     Mo.       Meetings    first 

Tuesday   in   month   at  the  American  Hotel    -Annex,    St.    Louis. 
Chief   Interchange   Car    Inspectors'   and   Car    Foremen's   .Association, — 

H.    J.    Smith,    D.    L.    &    W.,    Scranlon,    Pa.  'v 

International  Railroad  Master  Blacksmiths'  -Association. — A.  L.  Wood- 
worth.  C.  H.  &   v.,   Lima.  Ohio- 
International  Railway  Fl'el  Association. — J.  G.  Crawford,  542  W.  Jack- 
son Blvd..  Chicago. 
International    Railway    General   Foremen's   Association. — William    Hall. 

1061    W.    Wabasha   Ave..   Winona.   Minn. 
Master    Boilermakers'    -Association. — Harry    D.    Vought.    95    Liberty    St.. 

New  York. 
Master  Car  and  Locomotive  Painters'  .Association  of  U.  S.  and  Canada. 

A.  P,   Dane.   E.   &   M..    Reading,  Mass. 
Niagara  Frontier   Car  Men's  Association. — George  -A.   J.   Hochgrebe,  623 

Brisbane  Bldg..  Buffalo.  N.  Y.     Meetings,  third  Wednesday  in  month. 

Statler   Hotel.    Buffalo.   N.    Y. 
Railway    Storekeepers'   Association. — J.   P.    Murphy,   Bos   C.    Collinwood, 

Ohio. 
Traveling    Engineers'   -Association. — W.    O.   Thompson.   X.    Y.    C.    R.    R.. 

Cleveland.  Ohio. 


I    PERSONAL  MENTION    | 
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GENERAL 

A.  B.  CoRBETT,  shop  superintendent  of  the  Missouri, 
Kansas  &  Texas,  at  Parsons.  Kan.,  has  been  appointed 
assistant  mechanical  superintendent  of  the  Missouri,  Kansas 
&:  Texas  of  Texas,  with  office  at  Denison,  Tex.,  succeeding 
R.  W.  Burnett. 

W.  Malthaner,  general  master  mechanic  of  the  North- 
west district  of  the  Baltimore  &  Ohio,  Western  Lines, 
with  headquarters  at  Cleveland,  Ohio,  has  been  appointed 

acting  superintendent 
of  maintenance  of 
equipment,  with  head- 
quarters at  Cincinnati. 
Ohio,  succeeding  the 
late  Matthew  J.  Mc- 
Carthy. Mr.  Malthaner 
was  born  at  Salem,  N. 
v.,  on  August  4,  1874. 
He  entered  railroad 
service  as  a  machinist 
apprentice  on  the  Del- 
aware &  Hudson  at 
Green  Island,  N.  Y.,  in 
1S89,  and  at  the  end  of 
four  years  was  made  a 
gang  foreman  in  the 
same  shop,  serving  in 
this  capacity  on   vari- 

W.    Malthaner  i  r  i 

ous  classes  of  work 
until  1896.  He  t  h  e  n 
left  railway  work,  taking  emplo_\'ment  with  tlie  General 
Electric  Company  as  a  machinist,  but  returned  after  two 
years  to  the  Green  Island  shops  of  the  Delaware  &  Hudson 
as  foreman  of  the  air  brake  department.  In  1900  he  became 
terminal  foreman  of  the  same  road  at  Schenectady,  N.  Y.. 
and  after  two  years  in  this  capacity  was  appointed  general 
foreman  at  Plattsburg,  N.  Y.  In  1914  he  was  made 
division  master  mechanic  of  the  Saratoga  &  Champlain 
divisions  of  the  Delaware  &  Hudson,  occupying  this  posi- 
tion until  1912,  when  he  was  transferred  to  the  Susquehanna 
division.  Early  in  1915  he  accepted  the  position  of  shop 
superintendent  of  the  Baltimore  &  Ohio  at  Newark.  Ohio, 
and  in  1917  was  appointed  general  master  mechanic  of  the 
Northwest  district.  This  is  the  position  he  held  when  he 
was  recently  appointed  acting  superintendent  maintenance 
of  equipment. 

F.  W.  Boardman  has  been  appointed  fuel  .superv-isor  of 
the  Texas  &  Pacific,  the  Trans-Mississippi  Terminal  Rail- 
road, the  Weatherford,  Mineral  Wells  &  Nortliwestern,  the 
Gulf,  Texas  &  Western,  the  Denison  &  Pacific  Suburban 
Railroad,  and  the  Fort  Worth  Belt  Railroad,  with  head- 
quarters at  Dallas,  Texas,  succeeding  W.  L.  McMurray, 
assigned  to  other  duties. 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF 
ENGINES 

J.  O.  Goodwin,  road  foreman  of  engines  of  the  Michigan 
Central,  with  office  at  West  Bay  City,  Mich.,  has  been 
appointed  division  master  mechanic  to  succeed  J.  S.  Jen- 
nings, at  Bay  City. 

W.  G.  Johnston,  master  mechanic  of  the  New-'irk 
division  of  the  Baltimore  k  Ohio.  Western  Lines,  at  Newark. 
Ohio,  has  been  appointed  general  master  mechanic  of  the 
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Northwest   district,    witli   headquarters   at    Cleveland,   Ohio, 
succeeding  VV.  Malthaner, 

A.  M.  Meston  has  been  appointed  district  road  foreman 
of  engines  and  oil  burning  inspector  of  the  Southern  Pacific, 
with  headquarters  at  Los  Angeles,  Cal.,  succeeding  F.  W. 
Corcoran,  assigned  to  other  duties. 

H.  L.  Moore,  road  foreman  of  engines  of  the  Southern 
Pacific  at  Tucson,  Ariz.,  has  been  appointed  road  foreman 
of  engines  of  the  Coast  division.  Southern  Pacific,  with  head- 
quarters at  San  Francisco,  Cal.,  succeeding  C.  H.  Hold- 
redge. 

Franklin  E.  Cooper,  shop  superintendent  of  the  Balti- 
more &  Ohio  Western  Lines  at  Newark,  Ohio,  has  been 
appointed  master  mechanic  with  headquarters    at    Newark, 

to  succeed  VV.  D. 
Johnson.  Mr.  Cooper 
was  bom  on  October 
22,  1882,  at  Con- 
nellsville,  Pa.,  and  was 
educated  in  the  public 
schools  at  McKees 
Rocks,  Pa.,  and  at 
Pittsburgh  High 
School.  His  railroad 
service  dates  from  Feb- 
ruary 1,  1903,  when  he 
took  employment  with 
the  Pittsljurgh  &  Lake 
Erie  at  McKees  Rocks 
as  a  machinist  appren- 
tice, later  being  em- 
ployed there  as  ma- 
chinist. Afterwards 
for  a  time  he  was  ma- 
terial inspector  for  the 
New  York  Central,  but  sulisequently  returned  to  the  Pitts- 
burgh &  Lake  Erie  as  apprentice  instructor  at  McKees 
Rocks,  and  was  later  assistant  machine  shop  foreman  and 
then  machine  shop  foreman.  On  April  16,  1916,  he  accepted 
a  position  with  the  Baltimore  &:  Ohio  as  general  foreman 
of  the  Newark  shops,  being  appointed  superintendent  of 
shops  on  February  1,  1917.  On  August  1,  1919,  the  posi- 
tions of  master  mechanic  and  superintendent  of  shops  were 
combined,  and  Mr.  Cooper  was  appointed  to  the  position 
with  the  title  of  master  mechanic,  having  jurisdiction  over 
the  locomotive  and  car  departments  of  the  Newark  division. 

SHOP   AND    ENGINEHOUSE 

J.  C.  Brekenfeld  has  been  appointed  shop  supervisor 
of  the  St.  Louis-San  Francisco,  with  headquarters  at  Spring- 
field. Mo.,  succeeding  A.  J.  Devlin. 

John  J.  Davis,  general  foreman  of  the  machine  shops  of 
the  Pennsylvania  at  Philadelphia,  Pa.,  has  been  transferred 
to  Altoona,  succeeding  Henry  S.  Schum,  assigned  to  other 
duties  because  of  illness. 

PURCHASING   AND    STOREKEEPING 

VV.  VV.  Blowney  has  been  appointed  assistant  purchas- 
ing agent,  in  charge  of  purchases  and  stores,  of  the  Toledo, 
St.  Louis  &  Western  and  the  Detroit  S;  Toledo  Shore  Line, 
with  headquarters  at  Toledo,  Ohio. 

G.  V.  Booth,  storekeeper  of  the  Detroit,  Toledo  &  Iron- 
ton,  has  been  appointed  general  storekeeper  at  Jackson, 
Ohio. 

C.  B.  Porter  has  been  appointed  acting  purchasing  agent 
of  the  Te.xas  &  Pacific  and  allied  lines,  with  office  at  Dallas. 
Te.x.,  R.  L  Irwin,  purchasing  agent,  having  been  granted 
leave  of  absence. 


E.    Chamberlain 


OBITUARY 

Eugene  Chamberlain,  who  recently  retired  as  manager 
of  the  equipment  clearing  house  of  the  New  York  Central 
lines,  died  suddenly  September  oO  at  his  home  in  Mt.  Vernon, 

N.  Y.  Mr.  Chamb- 
erlain was  in  his  70th 
year.  He  Ijegan  rail- 
road service  in  Ohio 
with  the  Wabash. 
Some  time  after  enter- 
ing the  employ  of  the 
New  York  Central  he 
was  appointed  master 
car  builder  of  the 
Western  division  with 
headquarters  in  Buf- 
falo. In  189,5  he  left 
railroad  service  to  en- 
gage in  business,  but  in 
1899  became  superin- 
tendent of  equipment 
of  the  Brooklyn  Rapid 
Transit  and  five  years 
later  was  called  back 
by  the  New  York  Cen- 
tral to  tlie  position  he  held  at  the  time  of  his  retirement.  He 
was  a  founder  and  senior  past  president  of  the  Central 
Railway  Club  of  Buffalo,  past  president  of  the  New  York 
Railroad  Club  and  was  active  in  the  Master  Car  Builders' 
.Association  and  the  American  Railway  Master  Mechanics' 
Association,  now  known  as  Section  III — Mechanical,  Ameri- 
can Railroad  Association. 

Morgan  K.  Barnum,  corporate  mechanical  engineer  of 
the  Baltimore  &  Ohio,  died  October  26  at  Baltimore,  Md. 
Beginning  in   1917,  Mr.   Barnum  acted  as  assistant  to  the 

vice-president  of  the 
Baltimore  &  Ohio,  giv- 
ing special  attention  to 
the  conservation  of  ma- 
terials. He  graduated 
from  Syracuse  Univer- 
sity in  1884  w^ith  the 
degree  of  A.B.,  and 
later  received  the  de- 
gree of  A.M.  After 
graduation  he  began 
work  in  the  shops  of 
the  New  York,  Lake 
Erie  &  Western,  at 
Susquehanna,  Pa.  He 
soon  became  machinist 
and  mechanical  in- 
spector and  two  j-ears 
later  general  foreman 
at  Salamanca,  N.  Y. 
In  1889  he  was  ap- 
pointed general  foreman  of  the  Louisville  &  Nashville 
at  New  Decatur.  Ala.,  and  in  September  of  the  follow- 
ing year  became  superintendent  of  shops  of  the  Atchison, 
Topeka  &  Santa  Fe  at  Che\enne,  Wyo.  During  the 
years  between  1890  and  1904  he  served  with  the  Union 
Pacific,  Southern  and  the  Chicago,  Rock  Island  Sc  Pacific. 
In  1904  he  was  appointed  mechanical  e.xpert  of  the  Chi- 
cago, Burlington  &  Quincy.  In  April,  1910,  he  became 
general  superintendent  of  motive  power  of  the  Illinois  Cen- 
tral and  the  Yazoo  &  Mississippi  Valley.  He  became  general 
mechanical  inspector  of  the  Baltimore  &  Ohio  in  July,  1913, 
and  in  September,  1914,  superintendent  of  motive  power,  the 
position  he  held  when  he  was  appointed  corporate  mechan- 
ical engineer. 
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SUPPLY  TRADE  NOTES 
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The  Southern  Wheel  Company,  St.  Louis,  Mo.,  is  con- 
sidering plans  for  additions  to  its  plant  to  cost  approximately 
$400,000. 

The  American  Brake  Company,  St.  Louis,  Mo.;  is  plan- 
ning on  erecting  a  four-story  machine  shop,  at  an  estimated 
cost  of  $225,000. 

James  S.  Hearons  has  become  affiliated  with  the  Gustin- 
Bacon  Manufacturing  Company,  Kansas  City,  Mo.,  as  rail- 
load  representative. 

The  Bovven  Motors  Railway  Corporation,  Terre  Haute, 
Ind.,  has  completed  plans  for  a  plant  to  produce  gasoline- 
propelled  passenger  cars. 

The  Chesapeake  Iron  Works,  Baltimore,  Md.,  have  opened 
an  office  in  the  Woolworth  building.  New  York,  which  is 
in  charge  of  H.  L.  Mode. 

The  Chicago  Pneumatic  Tool  Company,  Chicago,  on 
October  1,  removed  its  Birmingham  office  from  801  Brown 
Marx  building  to  1925  Fifth  avenue,  north. 

The  name  of  the  Schroeder  Headlight  &  Generator  Com- 
pany, Evansville,  Ind.,  was  changed  to  Sunbeam  Electric 
Manufacturing  Company  on  September  27,  1919. 

Horace  S.  Wilkinson,  of  Syracuse,  N.  Y.,  has  been  elected 
chairman  of  the  Crucible  Steel  Company  of  America,  Pitts- 
burgh, Pa.,  to  succeed  Herbert  Du  Puy,  resigned. 

T.  W.  Holt,  assistant  general  manager  of  the  Curtain 
Supply  Company,  Chicago,  has  been  elected  a  director  and 
secretary,  in  place  of  William  S.  Estell,  resigned. 

Louis  J.  Schneider  has  been  appointed  general  sales 
manager  of  the  Clark  Tructractor  Company,  Chicago.  Mr. 
Schneider  is  a  graduate  of  Stevens  Institute  of  Technology, 
Hoboken,  N.  J.,  and 
is  a  member  of  the  So- 
ciety of  Automotive 
Engineers,  as  well  as 
the  American  Society 
of  Mechanical  Engi- 
neers. He  served  in  the 
engineering  department 
of  the  Hyatt  Roller 
Bearing  Company  dur- 
ing 1911  and  in  the 
sales  department  from 
1912  to  1916;  during 
the  early  part  of  1917 
he  was  sales  manager 
of  the  Jackson  Rim 
Company,  Jackson, 
Mich.,  and  later  in  the 
same  year  he  became 
sales  manager  of  the 
Harrison    Radiator 

Company,  Lockport,  N.  Y.,  which  position  he  resigned  to 
take  charge  of  the  sales  department  of  the  Clark  Tructractor 
Company. 

L.  A.  Muttart,  railroad  .salesman  for  the  Western  Electric 
Company,  Inc.,  Chicago,  with  headquarters  in  that  city,  has 
been  promoted  to  manager  of  the  Chicago  railroad  sales 
department  of  that  company. 

C.  N.  Replogle  has  resigned  as  general  manager  of  the 
Ralston   Steel   Car   Company,   Columbus,   Ohio,   to  become 
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general  manager  of  the  new  plant  of  the   Timken  Roller 
Bearing  Company,  Canton,  Ohio. 

R.  H.  Brown,  Jr.,  of  the  St.  Louis,  Mo.,  office  of  the 
IngersoU-Rand  Company,  New  York,  has  been  appointed 
manager  of  the  new  offiice  of  the  company  in  the  Sam 
Houston  Life  Building,  Dallas,  Tex. 

The  Vapor  Car  Heating  Company  of  Canada,  Ltd.,  with 
headquarters  at  Montreal,  Que.,  has  taken  over  the  busi- 
ness of  the  Canadian  branch  at  Montreal  of  the  Vapor  Car- 
Heating  Company,  Inc.,  of  Chicago. 

The  Vanadium  Corporation  of  America,  New  York,  has. 
bought  the  propert\-  and  rights  of  the  American  Vanadiumi 
Company,   and   has  elected  officers  as   follows:   J.   Leonard 

Replogle,  president,. 
Merrill  G.  Baker,  vice- 
president;  Lawrence  E. 
Diffenderfer,  treasurer,, 
and  Edward  F.  Nicker- 
,^0.      '^u  son,    secretary.      J. 

ll*^        «  Leonard  Replogle  was. 

'  born  in  Bedford  county,. 

Pa.,  on  May  6,  1876, 
and  was  educated  in. 
the  public  schools  of 
Johnstown.  He  entered, 
the  employ  of  the  Cam- 
bria Steel  Company  as- 
office  boy  at  the  age  of 
13,  and  served  succes- 
sively as  clerk,  shipper,, 
assistant  superinten- 
dent   of    the    axle    de- 

J.   Leonard   Replogle  -  ■      ,  .  .    . 

partment,  supermten- 
dent  of  the  forge,  axle- 
and  bolt  departments,  assistant  to  the  assistant  general  man- 
ager, superintendent  of  the  order  department,  assistant  gen- 
eral manager,  assistant  to  president,  and  in  September,  1912,. 
was  elected  vice-president  and  general  manager  of  sales. 
In  February,  1915,  he  resigned  from  the  Cambria  Steel 
Company  to  become  vice-president  and  general  manager  of 
sales  of  the  American  Vanadium  Company,  and  subsequently 
became  president  and  general  manager  of  sales  of  the  same 
company.  He  is  also  president  of  the  Wharton  &  Northern. 
Railroad,  and  chairman  of  the  board  of  directors  of  the- 
Wharton  Steel  Company.  Mr.  Replogle,  during  the  war,  also- 
served  as  director  of  steel  supplies  for  the  War  Industries 
Board  and  had  conferred  upon  him  recently  by  the  French 
government  the  decoration  of  Chevalier  of  the  Legion  of 
Honor  in  recognition  of  the  service  he  rendered  for  the- 
Allied  cause. 

A.  Clark  Moore,  vice-president  of  the  Safety  Car  Heating- 
&  Lighting  Company,  Chicago,  has  resigned  to  become  as- 
sociated with  the  Globe  Seamless  Steel  Tube  Company,. 
Chicago,  with  temporary  headquarters  in  that  city. 

O.  A.  Phenix,  associated  with  the  sales  department  of 
the  United  States  Graphite  Company,  Saginaw,  Mich.,  with 
office  at  Birmingham,  Ala.,  has  been  promoted  to  advertis- 
ing manager  with  office  at  Chicago,  succeeding  George  A. 
Cooper. 

The  Lyon  Metallic  Manufacturing  Company,  Aurora, 
111.,  has  opened  a  New  England  district  sales  branch  at 
161  Devonshire  street,  Boston,  Mass.,  in  charge  of  J.  B. 
Throckmorton,  formerly  New  York  City  representative  of 
the  company. 

The  American  Car  &  Foundry  Company  has  purchased 
two  pieces  of  property  adjacent  to  its  plant  in  Chicago  at 
a  consideration  of  approximately  $90,000.  One  of  the- 
properties  is  ,i61    ft.  by  240  ft.  'and  the  other  100  ft.  by 
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240  ft.  The  company  contemplates  the  building  of  an 
addition  to  the  present  plant  which,  together  with  the  re- 
building of  the  old  plant,  will  cost  approximately  $2,000,000. 

The  Rock  Island  Brake  Shoe  &  Foundry  Company,  Rock 
Island,  111.,  has  been  incorporated  with  $200,000  capital 
stock  to  manufacture  brake  shoes  and  other  railway  sup- 
plies. The  incorporators  are  Simon  Lewis,  Hyman  Lewis 
2nd  M.  I.  Morris. 

E.  L.  Chollman,  formerly  with  the  Southern  Locomotive 
Valve  Gear  Company,  has  been  made  vice-president  and 
sales   manager   of   the   Paxton-Mitchell   Company,   Omaha, 

Neb.  Mr.  Chollman 
was  born  on  August  S, 
1877,  at  Omaha,  Neb. 
He  entered  railway 
service  in  1892  as  a 
machinist  apprentice 
on  the  Union  Pacific  at 
its  Omaha  shops.  From 
1897  to  1901  he  was 
machinist  on  various 
railroads  and  from 
1901  to  1902  was 
roundhouse  foreman  on 
the  Union  Pacific,  with 
office  at  Evanston, 
Wyo.  In  1902,  he  was 
appointed  assistant 
general  foreman  at 
Cheyenne,  Wvo.  From 
190.3  to  1904  he  was 
master  mechanic  for 
the  La  Follette  Coal  &  Iron  Railway  Company,  La  Follette, 
Tenn.  In  the  latter  year  he  was  appointed  general  foreman 
on  the  Southern,  with  office  at  Alexandria,  Va.  In  1905 
he  was  appointed  general  foreman  at  Danville,  Va.,  and  in 
1906  was  transferred  to  Greensboro,  N.  C,  which  position 
he  held  until  1909  when  he  was  appointed  superintendent 
of  car  shops  at  Kno.xville,  Tenn.  In  July,  1914,  he  was 
elected  vice-president  of  the  Southern  Locomotive  Valve 
Gear  Company,  Knoxville,  Tenn.,  a  position  which  he  held 
until  his  recent  election  as  vice-president  and  also  manager 
of  the  Paxton-Mitchell  Company. 

C.  E.  Hutchison,  formerly  district  representative  at  St. 
Louis,  Mo.,  of  the  La  Belle  Iron  Works,  Steubenville,  Ohio, 
has  resigned  to  become  associated  with  the  Youngstown 
Sheet  &  Tulje  Company,  Youngstown,  Ohio,  with  head- 
quarters at  Cleveland,  Ohio. 

The  Armstrong  Brothers  Tool  Company,  Chicago,  is  erect- 
ing an  addition  to  the  drop  forge  department,  a  new  building 
for  the  hardening  and  heat  treating  department  and  a  new 
reinforced  concrete  building  for  the  general  office,  finished 
stock  and  shipping  department. 

G.  E.  Anderson,  formerly  assistant  to  the  vice-president  of 
the  .American  Locomotive  Company,  has  been  appointed 
assistant  eastern  sales  manager  of  the  Duff  Manufacturing 
Company.  Pittsburgh,  Pa.,  with  headquarters  at  the  eastern 
sales  offices,  50  Church  street.  New  York. 

The  Pollak  Steel  Company,  Cincinnati,  Ohio,  has  ap- 
pointed the  C.  A.  S.  Engineering  Company,  790  Woodward 
avenue,  Detroit,  Mich.,  as  its  representative  in  the  Detroit 
district,  which  embraces  Michigan  and  northern  Ohio,  in- 
cluding the  cities  of  Toledo,  Elyria  and  Cleveland. 

Charles  H.  Small  and  George  F.  Shade  have  established 
an  office  in  the  Monadnock  building,  San  Francisco,  Cal., 
as  agents  for  the  Sargent  Company,  Chicago,  auxiliary 
locomotive  device  manufacturers.  They  will  also  act  as 
agents  for  other  manufacturers  of  railway  specialties. 


George  R.  Woods  has  resigned  from  the  Allied  Machinery 
Company  of  America,  New  York,  to  become  manager  of  the 
New  York  office  of  R.  S.  Stokvis  &  Zonen,  Ltd.,  Rotterdam, 
Holland.  Mr.  Woods  has  been  in  Europe  studying  indus- 
trial and  economical  conditions  and  returns  to  New  York 
to  take  up  his  new  duties. 

H.  V.  McKedy,  assistant  to  the  vice-president  in  charge 
of  sales  of  the  American  Locomotive  Company,  New  York, 
has  severed  his  connection  with  that  company.  He  has  been 
appointed  eastern  representative  of  the  Glidden  Company, 
Cleveland,  Ohio,  with  headquarters  at  636  West  Thirty- 
fourth  street,  New  York. 

J.  H.  Mitchell,  who  has  for  some  time  been  manager  of 
sales  of  the  western  district  for  the  Pressed  Steel  Car  Com- 
pany and  the  Western  Steel  Car  &  Foundry  Company,  with 
headquarters  in  Chicago,  left  recently  for  Havana,  Cuba,  to 
assume  the  position  of  executive  vice-president  of  the  Ameri- 
can Steel  Company  of  Cuba. 

Louis  W.  Ulmer,  has  been  appointed  eastern  railway  sales 
representative  of  the  Detroit  White  Lead  Works,  with  office 
in  Philadelphia,  Pa.  Mr,  Ulmer  has  recently  been  released 
from  his  duties  in  the  United  States  Marine  Corps  and 
was  connected  with  the  Detroit  White  Lead  Works  before 
he  entered  the  military  service. 

C.  W.  Cross,  special  railroad  representative  of  the  Chicago 
Pneumatic  Tool  Company,  with  oftice  at  Chicago,  has  been 
ajipointed  manager  of  western  railroad  sales  with  the  same 
lieadquarters,  succeeding  L.  C.  Sprague,  who  has  resigned 
to  become  general  mechanical  inspector  of  tlae  Galena-Signal 
Oil  Company,  with  office  at  Minneapolis,  Minn. 

Major  C.  G.  Carothers  who  served  in  the  U.  S.  Array  as 

captain   and   major   from    September,    1917,   to    Septemljer, 

1919,   has   been   appointed    Chicago   railroad   representative 

i  .  of  the  B.  F.  Goodrich 

Rubber  Company,  with 
lieadquarters  at  Akron, 
Ohio,  succeeding  F.  O. 
Slutz,  promoted.  Major 
Carothers  was  born  on 
August  31,  1881,  at 
Mattoon,  111.,  and  was 
educated  in  the  grade 
and  high  schools  of  his 
native  town.  He  served 
an  apprenticeship  as 
machinist  at  Mattoon 
on  the  Cleveland,  Cin- 
cinnati, Chicago  &  St. 
Louis,  and  then  worked 
for  a  number  of  west- 
ern railroads.  He  sub- 
sequently attended 
Purdue  LTniversity, 
Lafayette,  Ind.,  and 
was  graduated  as  a  railway  mechanical  engineer  in  1912. 
From  August  of  that  year  to  August,  1914,  he  was  mechani- 
cal engineer  with  the  Falls  Hollow  Staybolt  Company,  Cma- 
hoga  Falls,  Ohio.  He  then  served  to  .September,  1917, 
as  senior  mechanical  engineer  with  the  Interstate  Commerce 
Commission,  Division  of  Valuation,  Southern  District,  with 
headquarters  at  Chattanooga,  Tenn.  In  July.  1917,  he 
received  a  commission  as  captain  in  the  Engineers  Resen-e 
Corps  and  was  called  to  active  service  the  following  Septem- 
ber to  attend  the  Second  Engineer  Officers'  Training  Camp, 
American  University,  Washington,  D.  C.  He  subsequently 
was  attached  to  the  301st  Engineers  of  the  76th  Division  at 
Camp  Devens,  Ayer,  Mass.,  and  in  January,  1918,  was 
sent  to  France  to  report  to  the  general  superintendent  of 
motive  ])ower.  Colonel  H.  H,  Maxfield  of  the  Railway  Trans- 
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porlation  Corps.  He  suLisequenth-  served  in  the  railroad 
yard  at  Is-sur-Tille  as  master  mechanic  and  built  a  shop 
tliere,  also  one  at  \'illa-le-Sex,  Uie  advance  section  ammuni- 
ticn  depot.  He  later  served  as  superintendent  of  Qiotive 
power  of  the  loth  Grand  Division,  with  headcjuarters  at 
Is-5ur-Tille. 

Fred  J.  Holden,  who  has  represented  B.  M.  Jones  iSc 
Co.,  Inc.,  New  York,  for  a  number  of  years,  has  been  ap- 
pointed manager  of  the  railway  department.  Austin  Savage, 
formerly  of  Samuel  Osborn  &  Co.,  Ltd.,  Sheffield.  England, 
is  now  located  in  New  York  and  has  been  elected  secretary 
and  treasurer  of  B.  M.  Jones  &;  Co.,  Inc. 

Lawrence  A.  Row-e,  mechanical  inspector  on  the  Atchison, 
Topeka  &  Santa  Fe,  with  headquarters  at  Chicago,  has  been 
appointed  general  manager  of  the  Universal  Packing  & 
Service  Company,  with  office  at  Chicago.  This  company 
has  been  organized  to  manufacture  and  sell  spring  journal 
bo.\  packing  and  in  addition  will  maintain  a  service  depart- 
ment. 

The  Detroit  Star  Grinding  Wheel  Company  has  been 
formed  by  merging  tlie  business  of  the  Detroit  Grinding 
Wheel  Compan}'  and  the  Star  Corundum  Wheel  Company, 
both  of  Detroit,  ilich.  The  officers  of  the  new  company 
are  John  R.  Kempf,  president;  J.  T.  Wing,  vice-president; 
F.  H.  Whclden,  secretary  and  treasurer.  Edward  N.  Dodge, 
formerly  with  the  Norton  Company,  Worcester,  Mass.,  has 
been  appointed  general  sales  manager.  The  company's  plant 
and  offices  will  be  at  241-61  Cavalry  avenue,  Detroit,  Mich. 

H.  W.  Ross  has  been  elected  vice-president  of  Templeton, 
Kenly  &  Co.,  Ltd.,  Chicago,  manufacturers  of  Simplex 
jacks.     In   1916   Mr.   Ross  was  designated  as  engineer  in 

charge  of  installing  a 
bureau  of  standards  for 
the  Quartermaster 
Corps,  U.  S.  A.,  for 
the  purpose  of  testing 
and  selecting  various 
motor  machine  shop 
tools  and  accessory 
equipment  for  the 
United  States  govern- 
ment. In  1917  he  was 
called  to  Washington 
to  purchase  machinery, 
tools  and  auto  acces- 
sories for  use  of  the 
Motor  Transport  Corps 
in  France,  on  August 
1,  1917,  receiving  his 
conmiission  as  captain, 
later  being  promoted  to 
major.  He  went  over- 
seas, where  he  was  connected  with  the  Motor  Transport 
Corps  in  an  engineering  and  purchasing  capacity  and  was 
later  sent  to  Spain  and  Portugal  in  connection  with  the 
general  purchasing  board.  After  the  close  of  hostilities 
Major  Ross  was  selected  as  officer  in  charge  of  sales  of 
^^otor  Transport  Corps  equipment  in  connection  with  the 
United  States  Liquidation  Commission,  and  he  had  charge 
cf  the  appraisal  and  selling  of  the  vast  quantities  of  motor 
cars,  trucks,  motor  cycles  and  machinery  that  the  govern- 
ment had  accumulated  in  France.  Major  Ross  returned  to 
the  United  States  on  September  15,  and  at  his  request  was 
inustered  out  of  the  service  soon  thereafter.  His  new  work 
covers  the  general  sales  management  of  Simplex  jacks,  and 
he  will  give  particular  attention  to  the  Simplex  pole  pulling 
and  pole  straightening  and  special  emergency  jacks  used 
by  steam  and  electric  railways  and  other  public  utility 
companies. 
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Forging. — A  series  of  pamphlets  entitled  National  Forg- 
ing Machine  Talks  is  being  distributed  by  the  National 
Machinery  Company,  Tiffin,  Ohio.  No.  36  describes  a 
method  of  forming  the  eyes  on  brake  hangers. 

.  Curtain  Fixtures. — Bulletin  F-1,  published  by  the  Cur- 
tain Supply  Company,  New  York^  describes  and  illustrates 
the  action  of  the  ring  curtain  fixtures  developed  by  this 
company  and  contains  sketches  showing  standard  types  of 
open  and  enclosed  grooves  to  aid  in  selecting  the  proper 
stA'le  of  ring  fixture. 

Electric  Arc  Welding. — The  Westinghouse  Electric  & 
Manufacturing  Company,  East  Pittsburgh,  Pa.,  has  issued 
Circular  No.  7149,  covering  the  process  of  electric  arc  weld- 
ing and  the  necessary  apparatus  required.  A  comparison  is 
made  of  the  different  processes  of  welding  and  the  advan- 
tages of  electric  arc  welding  are  pointed  out. 

Care  of  Electric  Hoists. — Facts  for  Operators  of  Elec- 
tric Hoists  is  the  title  of  a  four-page  pamphlet  published  by 
the  Electric  Hoist  Manufacturers'  Association,  New  York, 
for  the  guidance  of  electric  lioist  operators.  It  deals  with 
such  matters  as  connections,  lubrication,  and  the  care  of  the 
motor,  controllers  and  ropes. 

Asbestos. — The  Magnesia  Association  of  America,  Phila- 
delphia, Pa.,  is  now  publishing  a  montlily  booklet  which  is 
devoted  to  the  interests  of  the  asbestos  and  magnesia  indus- 
tries. The  magazine  is  known  as  "Asbestos"  and  contains 
information  regarding  market  conditions  and  prices,  and 
articles  on  subjects  of  special  interest  to  users  and  manu- 
facturers of  asbestos  and  allied  products. 

Steel  Treating.  —  Detailed  instructions  for  treating 
Colonial  tool  steel  and  tools  have  been  compiled  as  the  re- 
sult of  experience,  by  the  Colonial  Steel  Company,  Pitts- 
burgh, Pa.,  and  published  in  a  booklet  entitled  The  Colonial 
Tool  Steel  Treating  Book.  In  addition  to  the  directions  for 
hardening  and  treating,  the  book  contains  a  complete  list 
of  tools  with  the  grades  of  Colonial  steel  best  adapted  for 
their  use,  with  a  separate  list  of  railroad  tools. 

Feedwater  Heater. — Bulletin  5  of  the  Locomotive  Feed 
Water  Heater  Company,  New  York,  is  a  complete  treatise 
on  the  application  and  operation  of  the  Type  E  locomotive 
feedwater  heater  developed  by  this  company.  A  colored 
chart  shows  how  the  heater  performs  its  functions  and  is 
arranged  to  show  in  a  graphical  manner  just  where  all  of 
the  heat  that  comes  from  the  burning  coal  on  the  grates  of 
the  locomotive  is  distributed  and  its  amount  at  various  points 
throughout  the  route  between  the  fuel  bed  and  the  top  of  the 
stack.  A  sectional  drawing  shows  the  arrangement  of  the 
equipment  on  a  locomotive,  with  all  pipe  connections. 

Welding  Locomoti\'E  Fireboxes. — The  Air  Reduction 
Sales  Company,  New  York,  has  prepared  and  published  a 
40-page  booklet,  No.  4,  describing  the  Airco  process  of  oxy- 
acetylene  welding  as  applied  to  locomotive  firebox  welding 
instead  of  riveting.  The  booklet  is  designed  to  help  the 
operator  by  showing  him  the  proper  methods  to  follow 
when  welding  a  firebox.  It  describes  the  operations  neces- 
sary for  full  and  semi-welded  side  sheets,  cracks  in  side 
sheets,  full  welded  door  and  flue  sheets,  patches  on  fireboxes 
and  flue  sheets,  patches  on  mudring,  welding  of  door  col- 
lars and  door  holes,  building  up  worn  edges  of  fireboxes,  etc. 
The  different  operations  are  very  clearly  illustrated  In-  full 
page  drawings. 
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THE  STORY  WRITING  CONTEST 

In  the  November  issue  of  this  publication  a  story  writing 
contest  was  announced  which  any  one  in  the  railroad  tield 
is  eligible  to  enter. 

The  type  of  story  desired  must  depict  die  romance  of  rail- 
road life  or  deal  with  the  problems  that  arise  in  the  shops 
or  yards,  on  the  road,  or  in  the  office.  The  writer  need  not 
offer  a  solution  of  the  problem  he  may  describe — though  that 
would  be  desirable — but  should  set  forth  as  clearly  as  pos- 
sible the  thought  he  wishes  to  bring  out;  others  may  find  the 
solution. 

Literary  finish  is  desirable,  but  the  merits  of  a  story  will 
be  judged  more  by  the  presentation  of  the  subject  and  the 
clearness  with  which  the  action  is  described  or  the  charac- 
ters portrayed. 

These  stories  may  be  told  in  as  many  words  as  are  neces- 
sary to  tell  the  tale  properly,  but  if  it  is  feasible  they  should 
range  from  1,200  to  2,500  words. 

The  contest  closes  on  April  1,  1920.  In  addition  to  pay- 
ing at  our  regular  space  rates  for  any  stories  deemed  suitable 
for  publication,  the  writer  of  the  story  adjudged  to  be  the 
best  will  receive  a  first  prize  of  $75,  the  second  $50  and  the 
third  $25. 


the  effect — on  the  firebo.x  sheets — of  the  opening  of  the  fire- 
door  for  the  purpose  of  firing.  A  careful  study  of  the  data 
covering  these  tests  will  show  the  desirability  of  further  in- 
vestigation of  this  subject  and  it  is  to  be  hoped  that  the  work 
will  be  continued. 


Deflection 

of 
Staybolts 


In  an  article  appearing  elsewhere  in 
this  issue,  George  L.  Fowler  describes 
a  series  of  tests  conducted  to  determine 
the  action  of  the  firebox  sheets  and  the 
resulting  deflection  of  the  staybolts  in  locomotive  boilers.  The 
tests  demonstrate  the  superiority  of  the  flexible  staybolt  over 
the  rigid  bolt.  The  effect  of  changes  of  temperature  on  the 
firebox  sheets,  not  only  proved  the  absolute  necessitv  of  a 
flexible  construction. 


Failures  of  The  aimual  report  of  the  chief  of  the 

Welded  Fire-  Bureau  of  Locomotive  Inspection  calls 

box-  Seam  attention    to    several    serious    failures 

which  occurred  in  fireboxes  having 
_  seams  welded  by  autogenous  processes.  The  examples  cited 
bring  out  very  clearly  that  while  low  water  was  directly  re- 
sponsible for  the  failui-es,  the  welded  seams  apparently 'gave 
way  at  a  lower  temperature  than  riveted  seams,  causing  more 
extensive  rupture  with  consequent  greater  damage,  which  no 
doubt  contributed  to  the  increased  number  of  deaths  due  to 
boiler  explosions.  It  will  be  conceded  that  the  safety  of  men 
operating  the  locomotive  is  of  prime  importance  and  no 
method  of  construction  should  be  used  which  increases  the 
hazard  due  to  low  water.  For  this  reason  the  recommenda- 
tion for  limitation  in  the  use  of  autogenous  welding  in  boil- 
ers must  be  carefully  considered.  Before  discarding  the 
practice,  however,  it  would  be  well  to  give  a  thorough  test 
to  methods  of  examination  of  welds  to  determine  flie  quality 
of  the  metal  added,  which  have  been  developed  during  the 
past  year  to  a  point  where  they  will  serve  as  a  fairly  reliable 
indication  of  the  strength  of  the  seam. 

If  this  method  does  not  prove  satisfactory  it  is  possible 
that  minor  changes  could  be  made  in  the  construction  of  the 
firebox  to  lessen  the  explosive  force  of  the  escaping  steam. 
It  has  been  the  practice  on  some  roads  to  install  several  rows 
of  crown  stays  with  small  heads  at  the  front  of  the  crown 
sheet.     In  case  the  sheet  became  overheated  these  stays  would 
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offer  little  resistance  and  the  sheet  would  bag  before  the 
water  level  fell  any  great  distance.  This  has  been  found  to 
be  a  satisfacton,'  method  of  reducing  the  violence  of  boiler 
explosions  and  a  similar  type  of  construction  used  in  con- 
nection with  welded  seams  might  overcome  the  objections 
mentioned  in  Mr.  Pack's  report. 


„  The    agreement    covering    wages    and 

„      ,    ^     .   „,  working  conditions,  which  went  into  ef- 

hmployees     Wage        ..         -    ".^       i         ■      i     i  i 

.  feet  m  October  mcludes  some  remark- 

Agreement  ,  ,  -,  J         *i 

able  provisions.     No  one  can  deny  the 

justice  of  having  definite  rules  to  govern  the  practices  in 
shops  and  these  are  on  the  whole  not  open  for  serious  criti- 
cism. In  the  classification  of  the  employees,  however,  the 
policy  of  placing  the  skilled  and  unskilled  workers  on  the 
same  basis  has  prevailed,  with  evident  injustice  to  the  more 
highly  skilled  men.  .\pparentl,\-  an  effort  has  been  made  to 
broaden  the  scope  of  the  work  assigned  to  each  craft  as  much 
as  possible.  As  a  result,  a  tool  maker  and  the  operator  of  a 
tool  grinder  are  placed  in  the  same  class.  The  valve  setter 
and  the  man  who  removes  superheater  units  from  the  front 
end  receive  the  same  rate  of  paw  It  is  hardly  clear  wh)-  the 
work  of  removing  parts  from  cars  to  be  dismantled  should 
demand  such  special  skill  that  carmen  are  required  to  handle 
it.  On  the  whole  the  agreement  seems  to  provide  plenty  of 
positions  on  the  railroads  for  inferior  mechanics,  but  little 
to  attract  the  better  class.  The  rule  specifying  that  applicants 
for  employment  will  be  required  to  make  statement  onh- 
as  to  their  abilit.\-  and  the  addresses  of  relatives  apparently 
furnishes  abundant  opportunity  for  undesirables  of  all  kinds 
to  enter  railroad  service. 

The  rigid  application  of  the  seniority  rule,  with  the  pro- 
vision for  posting  bulletins  concerning  vacancies,  removes 
from  the  foreman  the  right  to  select  the  men  Ijest  fitted  for 
the  work.  The  only  assurance  provided  is  that  the  workman 
must  l)e  able  to  meet  the  minimum  requirements  of  the  po- 
sition. Such  abrogation  of  one  of  the  ver)-  important  func- 
tions of  the  foreman  can  hardly  fail  to  have  a  bad  effect  upon 
the  super\-ision.  Some  of  the  provisions  of  the  agreement 
result  in  increasing  the  actual  hourly  rate  of  pay  to  a  con- 
siderable extent.  M\  employees  required  to  check  in  and 
out  on  their  own  time  are  paid  for  an  extra  hour  each  week. 
Where  three  shifts  are  emploxed,  20  minutes  are  allowed  for 
lunch  without  a  corresjjonding  deduction  from  the  wages.  In 
case  a  machinist  worked  an  eight-hour  shift  for  seven  days 
a  week,  these  two  rules  would  increase  the  hourly  rate  of 
pay  from  72  cents  to  76.4  cents,  or  over  six  per  cent.  With 
the  lar.ge  number  of  emplo\'ees  working  in  roundhouses  this 
increase  in  the  pay-roll  is  quite  appreciable. 


ei,     ij  .1,    p,„„.        For  some  time  a  number  of  railroads 
should  the  front  ,      .    .  ,i_    j      r  i  • 

have  had  in  use  a  method  ot  packing 
Waste  Plug  journal   boxes   without   the   use   of   the 

Be  Retained  piyj,  „hi(-h  is  ordinarily  placed  at  the 

end  of  the  journal.  Those  who  have  been  active  in  securing 
the  adoption  of  this  method  of  packing  journal  bo.xes  claim 
that  bv  its  use  a  saving  of  15  per  cent  in  oil  and  waste  is  ef- 
fected and  better  lubrication  is  obtained.  The  practice  has 
not  been  in  sufficientl\-  general  use  to  determine  conclusively 
whether  these  claims  are  borne  out  in  practice. 

It  would  no  doubt  be  feasible  to  operate  cars  with  very 
small  pads  of  waste  under  the  journal  if  the  cars  were  given 
attention  at  short  and  regular  inten-als.  The  question  arises 
whether  the  elimination  of  the  front  waste  plug  necessitates 
more  frequent  inspection  and  setting  up  of  the  packing.  Those 
w-ho  still  adhere  to  the  use  of  the  front  waste  plug  claim  that 
it  serves  as  an  extra  reservoir  of  oil,  assists  in  keeping  the 
dirt  out  and  prevents  the  waste  from  working  forward  when 
the  car  is  in  motion.     Considerable  trouble  has  been  experi- 


enced on  cars  packed  without  the  front  plug,  due  to  the  pack- 
ing working  forward,  causing  the  inner  end  of  the  journal 
to  become  dry  and  heat.  Some  attempt  has  been  made  to 
standardize  the  method  of  packing  without  the  front  plug. 
If  the  operating  results  are  as  satisfactory  as  those  secured 
ny  the  former  metliod  this  would  no  doubt  be  desiraljle.  De- 
lays due  to  hot  boxes  are  so  serious  and  costly  that  this 
method  should  be  subjected  to  long  and  thorough  trial  be- 
fore it  is  adopted  as  a  standard  practice. 


Watch  the  '^''^  braking  of  modern  railroad  trains 

„  is  so  important  a  subject  and  the  cost 

of  the  brake  shoes  such  a  large  item  in 

railroad   exjjenditures   that   the   use   of 

brake  shoes  must  be  given  very  careful  attention  to  keep  the 

costs  within  reasonable  limits.     As  the  most  efficient  brake 

rigging  ever  made  can  function  only  through  the  brake  shoe, 

whicli  conies  in  contact  with  the  wheel,  it  is  obvious  that  the 

composition  and  use  of  the  brake  shoe  is  a  vital  matter.  With 

the  high  speeds  and  heavy  equipment  in  use  at  the  present 

time  the   brake   shoe  not   only   must   possess  high   trictional 

C|ualities,  but  must  Ije  of  such  texture  and  be  reinforced  in 

such  a  manner  that  it  will  also  be  duraljle  and  safe.     By  long 

experiment  these  desirable  qualities  have  been  attained  in  a 

very  high  degree. 

The  cost  of  the  type  of  brake  shoe  required  for  the  average 
service  is  considerably  in  excess  of  that  of  an  ordinary  plain 
casting  and  it  is  incumbent  on  those  men  who  apply  them 
to  get  the  greatest  possible  wear  from  each  lirake  shoe  before, 
it  is  sent  to  the  scrap  pile.  An  inspection  of  the  brake  .shoe 
scrap  in  almost  any  railroad  yard  will  reveal  great  numbers 
of  brake  shoes  that  have  been  removed  and  scrapped  because 
of  taper  wear,  with  only  a  small  part  of  the  casting  worn 
oft"  in  sen-ice.  This  is  a  condition  that  can  in  most  cases  be 
remedied  by  giving  closer  attention  to  the  wear  of  the  shoes, 
removing  the  shoe  from  the  brakehead  when  the  tapered 
wear  becomes  apparent,  and  applying  it  to  another  wheel 
with  the  position  of  the  shoe  reversed.  This  is  particularly 
true  of  driving  brake  shoes,  and  as  the  average  weight  of 
the  type  of  driver  shoe  most  commonly  used  is  over  50  lb.,  it 
is  possible  to  effect  a  great  saving  in  locomotive  brake  shoe 
cost  Ijy  reversing  the  shoes  before  the  tapered  wear  has  pro- 
gressed too  far  to  permit  of  doing  this,  .\nother  means  of 
brake  shoe  conservation  is  to  remove  partly  worn  shoes  from 
the  most  severe  service,  where  a  brake  shoe  failure  might 
prove  disastrous  and  utilize  such  shoes  on  lighter  equipment. 

These  and  other  means  of  brake  shoe  economy  are  very 
well  known  to  most  railroad  men,  Ijut  unfortunately  the 
brake  shoe  is  too  often  regarded  as  a  secondary  matter  and 
is  not  given  the  attention  that  its  importance  merits.  That 
it  pays  to  give  close  attention  to  brake  shoe  wear  was  proved 
on  at  least  one  railroad,  where  in  the  course  of  a  year  the 
brake  shoe  costs  were  reduced  many  thousands  of  dollars 
without  any  appreciable  increase  in  the  labor  cost  of  applica- 
tion. This  result  was  achieved,  despite  the, fact  that  there 
was  a  vePi'  considerable  increase  in  both  the  number  and  size 
of  the  rolling  stock. 

The  foremen  at  roundhouses  and  terminals  should  be  on 
the  alert  and  by  close  attention  to  the  application  and  re- 
moval of  brake  shoes  should  keep  the  consumption  at  the 
lowest  possible  figure. 


Qj^  The  provi.sions  ior  apprentices  in  the 

„  car  department  are  not  sufficientlv  at- 

Department  .         .    '  j       -.i    ii,  i  '     r 

tractive  as  compared  with  the  rules  for 

Apprentices  apprenticeship    in    the    other   crafts    to 

make  car  work  attractive  to  young  men,  and  it  is  doubtful 
whether  the  railroads  will  find  it  possible  to  recruit  the  neces- 
sary number  of  car  department  apprentices  under  these  rules. 
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'rile  rate  of  pay  in  the  car  department  is  lower,  _\et  the  length 
of  apprenticeship  is  the  same  as  in  the  other  trades.  Even 
if  it  young  man  for  some  reason  preferred  to  enter  the  car 
department  it  would  be  to  his  advantage  to  enter  as  a  helper 
apprentice,  where  he  would  receive  49  cents  an  hour  instead 
of  the  29-cent  rate  paid  the  regular  apprentices.  The  helper 
apprentice,  to  be  sure,  is  required  to  spend  five  years  before 
he  is  rated  as  a  mechanic,  but  the  compensation  is  so  much 
greater  that  it  would  more  than  offset  the  disadvimtage  of 
the  longer  apprenticeship.  Those  who  framed  the  agreement 
apparently  realized  that  there  would  be  difliculty  in  secur- 
ing apprentices  in  the  car  department  and  a  special  provision 
has  Ijeen  made  for  promoting  helpers  if  necessary.  The  need 
of  apprentices  in  the  car  department  is  becoming  more  gen- 
erally recognized  and  if  the  present  schedule  operates  as  is 
anticipated  it  is  to  be  ho]ied  that  service  in  the  car  depart- 
ment will  be  made  more  attractive  for  those  who  desire  to 
enter  ap|irenticeship  courses. 


should  be  made  for  greater  angular  movement  of  the  coupler. 
This  can  only  be  provided  by  an  increase  in  the  distance  be- 
tween the  center  sills. 


Draft  Gear 
for  High 


The  performance  of  freight  cars  of  un- 
usually   high   capacity   has   proved    so 
satisfactory   from   an  operating  stand- 
Capacity  Cars         pgjj^j   Qjj  '^l^g   j.Q^j^   where   they   have 

been  tried  that  this  type  is  finding  much  favor  and  it  is  prob- 
aljle  that  cars  with  capacities  of  approximately  100  tons  will 
be  built  in  considerable  numbers  when  the  railroads  again 
enter  the  market  for  equipment.  With  any  such  radical  in- 
crease in  the  size  of  the  unit  there  are  important  points  in 
design  to  be  worked  out  and  the  question  naturally  arises 
whether  some  of  the  standards  developed  for  smaller  cars 
will  serve  satisfactorily  on  cars  of  such  high  capacity.  In 
some  cases  it  is  possible  to  increase  the  number  of  parts  used, 
thereby  keeping  down  the  stresses  to  which  each  unit  is  sub- 
jected. Where  the  maximum  journal  capacity  of  eight  pairs 
of  wheels  is  not  sufficient  to  carry  the  load  six-wheel  trucks 
have  been  used  and  other  difficulties  can  be  met  in  a  sim- 
ilar manner. 

One  of  the  important  appliances  used  on  freight  cars 
which  is  limited  in  size  because  of  standard  dimensions  is 
the  draft  gear.  With  heavier  cars  greater  draft  gear  capacity 
will  be  needed  and  it  is  doubtful  whether  the  necessary  ca- 
pacity to  absorb  shocks  can  be  obtained  within  the  present 
narrow  space  restrictions.  No  satisfactory  tandem  arrange- 
ment of  friction  draft  gear  has  been  devised,  and  if  it  could 
be  developed  it  is  doubtful  whether  its  use  would  be  advis- 
able, due  to  the  difficulty  of  inspection.  Under  certain  cir- 
cumstances one  gear  might  be  placed  above  the  other,  but 
this  would  raise  the  floor  level  and  therefore  could  be  ap- 
plied only  to  certain  types  of  cars. 

It  would  seem  that  the  first  change  that  should  be  made 
in  adapting  draft  gears  for  higher  capacity  cars  would  be  ^ 
to  increase  die  travel  to  approximate!}'  four  inches.  This 
extra  travel  should  not  I)e  objectionable  because  the  large 
size  of  the  cars  reduces  the  number  of  units  in  the  train.  This 
would  offer  an  opportunity  for  increasing  the  capacit\-  of  the 
gear  approximately  7,S  per  cent.  Even  with  the  increased 
travel  the  large  amount  of  work  to  be  absorbed  might  cause 
unduly  rapid  w^ear  of  the  gear.  If  this  proves  to  be  the  case 
it  would  he  advisable  to  increase  the  space  between  the  cen- 
ter sills  and  possibly  also  the  distance  between  the  front  and 
rear  coupler  stops. 

.^n  incidental  advantage  to  he  gained  bv  wider  spacing 
between  the  center  sills  would  be  greater  angular  movement 
of  the  couplers.  The  present  spacing  allows  verv  little  side 
play  for  the  coupler  shank  and  in  rounding  curves  the  coupler 
often  bears  very  heavily  against  the  sides  of  the  striking  cast- 
ing. In  fact,  the  .stresses  set  up  are  sometimes  .sufficient  to 
bend  the  coupler  .shank.     In  designing  long  cars  provision 


Machine  Shop  That  the  output  of  practically  every  lo- 

,  .    ..  comotive  repair  shop  is  limited   by  its 

Limits  ,  .         ,  ^  ^  r       -f 

machine  shop  capacity  no  one  familiar 
Output  ^jj]^    ^^^^   conditions    will    be    likely   to 

deny.  Should  there  be  a  doubt  on  this  point  it  can  be  set  at 
rest  by  even  a  casual  inspection  of  the  average  railway  ma- 
chine shop.  In  most  shops  the  floor  is  so  congested  with 
motion  work  and  running  gear  parts  in  various  stages  of  re- 
pair that  it  is  difficult  to  pass  from  one  machine  to  another. 
The  link  job,  in  particular,  is  usually  behind,  with  link  hang- 
ers, trunnion  blades,  radius  bars  and  combination  levers 
everywhere  in  evidence  and  all  waiting  for  machine  work. 
Perhaps  the  rod  job  has  been  "caught  up"  but  the  unexpected 
receipt  of  four  or  five  sets  of  rods  from  the  roundhouse, 
(marked  "rush")  places  this  work  hopelessly  in  arrears  again. 
The  wheel  and  driving  box  job  is  another  bugbear  and  many 
a  locomotive  has  been  delayed  in  the  shop  one  or  more  days 
due  to  late  wheeling. 

With  an  increase  of  57  per  cent  in  freight  traffic  alone  in 
the  past  four  and  one-half  years,  it  is  evident  that  the  new 
business  cannot  be  handled  unless  locomotives  are  kept  on 
the  road.  They  cannot  be  held  in  repair  shops  while  repairs 
are  made  with  the  present  'inadequate  machine  shop  equip- 
ment and  facilities,  consequently  tlie  number  held  in  round- 
houses for  heavy  work  is  rajiidly  increasing.  It  is  hoped 
that  Congress  in  turning  the  roads  back  to  their  owners  will 
make  arrangements  that  will  permit  the  roads  to  finance  im- 
provements and  bring  all  their  equipment  up  to  the  standard 
necessary  to  take  care  of  the  increased  business. 

Not  only  is  it  essential  to  provide  increased  machine  tool 
equipment;  machine  foremen  can  help  out  the  situation  by 
keeping  posted  on  improved  methods  and  using  what  ma- 
chines they  have  to  the  best  advantage.  Are  they  doing  this? 
It  is  generally  conceded  that  driving  box  shoes  and  wedges 
should  be  machined  on  a  horizontal  miller,  but  many  shops 
are  .still  planing  them.  Slightly  worn  guides  should  be  trued 
up  by  grinding,  but  here  again  the  planer  is  u.sed.  which  re- 
quires more  time  for  a  poorer  job.  Such  modem  machines 
as  are  already  installed  should  be  used  to  their  utmost  ca- 
pacity and  in  addition  new  machinery  niu.st  be  purchased  in 
the  near  future  or  the  country's  industries  will  be  seriously 
handicapped  by  the  lack  of  motive  power. 


NEW    BOOKS 

.■Implied  Science  for  Wood-Workers.  By  W.  H.  Dooley.  446  pages.  S\i 
in.  by  7yi  in.,  illustrated,  bound  in  cloth.  Published  by  the  Ronald 
Press,    New   York. 

The  purpose  of  this  book  is  to  provide  an  elementary  course 
in  applied  science  for  the  woodworking  trades  to  bridge  over 
the  gap  between  the  ab.stract  knowledge  of  the  principles  of 
.science  acquired  by  the  average  high  school  student  and  the 
practical  application  of  these  principles  in  industrial  life. 
The  book  is  a  compilation  of  considerable  generally  known  ■ 
data,  supplemented  by  knowledge  gained  through  practical 
experience.  Of  particular  interest  to  woodworkers  are  the 
chapters  on  trees,  lumber,  defects  of  wood.  In  addition  the 
book  treats  in  a  clear  and  concise  manner  of  woodworking 
tools  and  their  uses,  modern  foundry  methods,  heating,  ven- 
tilating, paints  and  varnishes,  electricity  and  other  subjects, 
which  although  not  directly  related  to  the  woodwarking 
trades,  are  of  value  to  anyone  engaged  in  mechanical  pur- 
suits. \  series  of  questions  and  problems  at  the  end  of  each 
chapter  ser\'es  to  bring  out  the  salient  points  of  each  subject 
and  to  test  the  .student's  power  of  concrete  application  of  the 
(irinciples  set  forth   in   tlic  text. 
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Changing  Prairie  Type  to  Mikado 

Redesigned    Boiler    Gives    Higher    Efficiency    and 
Ample    Steaming    Capacity    for    Larger    Cylinders 


AMONG  the  equipment  owned  by  the  Northern  Pacific 
there  is  a  considerable  number  of  locomotives  of  the 
Prairie  type  which  were  built  about  the  year  1906. 
As  these  engines  used  saturated  steam  and  had  a  rated  trac- 
tive effort  of  33,300  lb.,  they  were  not  economical  units  for 
through  freight  service  as  regards  either  fuel  or  train  loads. 
With  a  view  to  improving  the  performance  of  the  engines 
and  prolonging  their  period  of  usefulness,  the  operating  de- 
partment considered  the  advisability  of  converting  them  to 
the  Mikado  type.     Plans  were  accordingly  made  in   1914, 


keep  the  same  dimension  from  the  cylinder  to  the  front  driv- 
ing wheel  and  also  to  retain  the  uniform  spacing  of  66  in. 
between  the  centers  of  the  drivers.  Since  the  weight  per  driv 
ing  axle  remained  practically  unchanged,  no  greater  stresses^ 
were  introduced  in  the  equalizing  system  and  the  same 
springs,  equalizers  and  hangers  were  used  on  the  Mikado 
engine  with  the  additional  parts  required  to  take  care  of 
the  extra  wheel.  On  both  engines  the  equalizing  system  is 
divided  between  the  second  and  third  pair  of  drivers. 

The  cylinders  on  the  Prairie  type,  or  class  T  engine,  were 
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Northewi   Pacific  Prairie  Type   Locomotive,   Class  T 


and  six  locomotives  were  changed  at  the  Brainerd,  Minn., 
shop  in  1918  and  1919. 

The  Prairie  type  locomotives  had  a  total  weight  of  204,500 
lb.  and  a  tractive  effort  of  33,300  lb.,  while  the  Mikados 
weighed  249,000  lb.  with  40,300  lb.  tractive  effort.  In 
working  out  the  alterations  to  be  made,  the  original  parts  of 
the  machinery  and  running  gear  were  retained  as  far  as 
possible.     The  addition  of  a  fourth  pair  of  driving  wheels 


21  in.  by  28  in.,  but  on  the  Mikado,  or  class  W-4,  they  were 
enlarged  to  24  in.  by  28  in.  with  outside  steam  pipes.  In 
order  to  provide  for  the  greater  piston  thrust,  the  main  axle 
was  made  10  in.  in  diameter,  but  on  the  other  wheels  the 
original  9J/2  in.  axle  was  retained.  The  piston  rod  was 
made  iYz  in.  longer  and  the  main  rod  was  shortened  the 
same  amount.  As  the  position  of  the  center  line  of  the 
valve  chamber  was  changed,  a  new  rocker  was  made  for  the 


Mikado   Type,   Class   W-4,    Rebuilt   from    Class  T 


made  new  main  frame.=  necessary.  The  increased  tractive  ef- 
fort desired  called  for  larger  cylinders  and,  to  take  care  of 
the  greater  stresses,  cast  steel  frames  of  larger  section  were 
designed.  The  engines  as  originally  built  had  a  short  rigid 
wheel  base,  and  the  distance  from  the  transverse  center  of 
the  cylinder  to  the  front  axle  was  unusually  short  for  loco- 
motives of  the  Prairie  type.     It  was,  therefore,  possible  to 


valve  gear.     The  valve  travel  was  also  increased  from  5  in. 
to  53/2  in. 

In  changing  the  boiler  the  original  barrel  was  retained, 
and  a  new  front  course  and  an  enlarged  smoke  box  were 
added.  The  increase  in  the  length  of  the  frame,  as  before 
mentioned,  was  66  in.  The  space  required  for  the  super- 
heater header  made  it  necessan,-  to  set  the  front  tube  sheet 
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9  in,  farther  back  from  the  center  line  of  the  stack.  The  re- 
maining 57  in.  was  utilized  by  adding  o9  in.  to  the  length  of 
the  tubes,  making  them  16  ft.  6  in,  long,  and  by  increasing 
the  length  of  the  combustion  chamber  from  32  in.  to  50  in. 
The  brick  arch  was  retained  in  its  original  position  and  no 
other  change  was  made  in  the  firebo.x.  A  superheater  with 
28  elements  was  added  which,  with  the  other  changes,  in- 
creased the  equivalent  heating  surface  from  2,359  sti  ft  to 
3,186  sq.  ft. 

A  comparison  of  the  ratios  of  the  class  T  and  class  \V-4 
IS  of  particular  interest  in  view  of  the  restrictions  placed  on 
the  design  of  the  Mikado  due  to  the  necessity  of  conform- 
ing to  many  of  the  main  dimensions  of  the  Prairie  type. 
The  tractive  effort  was  increased  not  in  the  same  ratio  as 
tlie  weight  on  drivers  but  in  the  same  ratio  as  the  total 
weight,  or  about  21  per  cent.  The  extension  of  the  boiler 
barrel  in  a  saturated  engine  would  have  increased  the  heat- 
ing surface  alx)ut  20  per  cent,  but  with  the  addition  of  the 
superheater  the  equivalent  heating  surface  was  raised  ,55  per 
cent.  The  benefit  of  this  change  is  shown  Ijy  the  decrease  of 
the  total  weight  per  ,square  foot  of  heating  surface  from  86.7 
to  78.2  and  the  increase  in  the  square  feet  of  heating  sur- 
face per  cubic  foot  of  cylinder  volume  from  210,6  to  217.9 
square  feet. 

Excellent  operating  results  have  been  secured  with  the 
new  class  \V-4  engine.  They  have  Iseen  placed  in  service 
on  the  division  between  Glendive  and  Billings,  Montana, 
where  the  heaviest  ruling  grade  westbound  is  26  ft.  per 
mile.  In  this  direction  the  rating  of  the  Prairie  tvpe  is 
1,600  tons,  while  the  rating  for  the  Mikado  is  2,600  tons, 
an  increase  of  62  per  cent.  On  the  eastbound  movement  the 
length  of  the  trains  is  controlled  by  the  passing  siding,  and 
the  ratings  for  the  two  types  are  as  follows:  From  Billings 
to  Forsyth,  class  T,  2,900  tons;  class  \V-4,  3,400  tons;  from 
Forsyth  to  Glendive,  class  T,  2,800  tons;  class  W-4,  3„500 
tons. 

The  improvements  in  the  smoke  box  were  designed  to 
overcome  the  trouble  of  throwing  sparks.  \\'ith  the  class  T 
engines  this  has  been  very  annoying  in  the  past,  particu- 
larly when  u.sed  in  the  district  where  semi-bituminous  coal 
is  burned. 

The  converted  engines  ride  much  easier  than  the  Prairie 
type  and,  because  of  the  better  load  distribution,  are  much 
easier  on  the  track. 

An  additional  advantage  secured  l)y  the  conversion  to  the 
IMikado  type  is  uniformity  of  train  loads  on  several  di- 
visions. The  heavier  Mikados  in  use  on  the  Northern 
Pacific  have  tractive  efforts  of  46,000  lb,  and  37,100  lb, 
and,  in  conjunction  with  the  class  T  and  class  W-4,  pro- 
vide motive  jiower  units  adapted  for  hauling  approximately 
equal  tonnage  on  lines  where  the  grades  vary  widely,  thus 
facilitating  through  movement  without  breaking  up  trains 
at   division    points. 

For  the  purpose  of  comparison  the  principal  dimensions, 
weights  and  ratios  for  the  two  types  of  locomotives  are  as 
follows: 


General  Data 


Cage    

Service    

Fuel     ...'.'.'."' 

Tractive    effort    .'.'.*.'.'.'.'.'.*.'.!.' 

Weight    in    working   order 

Weight    on    drivers 

Weight    on    leading   truck ".'.',. 

Weight   on   trailing  truck 

Weight  of  engine   and   tender  in   work- 
ing order    

Wheel    base,    driving .'..!.*' 

Wheel    base,    total 

Wheel    base,    engine   and   tender 

Ratios 

Weight  on  drivers  -h   tractive  effort... 

Total    weight    -^    tractive    effort 

Tractive     effort     X     diam.     drivers     ^ 
equivalent    heating    surface* 


Class   T 

6-3-2 

4    ft,    Sy,    in. 

Freight 

Bit.    coal 

33, .10(1    lb. 

20-1. 500  lb, 

153,500    lb. 

20.500  lb. 

30.500  lb. 

353,000    lb. 

II  ft,  0  in, 
28  ft,  11  in. 
57   ft.   ly,   in. 


4,61 
6,14 


Class  W-4 

2-8-2 

4   ft.  8!^    in. 

Freight 

Bit,  coal 

40,300  lb, 

249,000  lb, 

204,000  lb, 

19.600  lb. 

25.400  lb. 

397.500  lb. 

16   ft,    6  in. 

34  ft,    5    in, 

62    ft,    9y,   in. 


5,06 
6,18 


Equivalent    heating    surface"     -^     grate 

area     

Firebox    heating    surface    -^     e'q'uivaient 

heating    surface."    per    cent 

Weight    on    drivers    -f-    equivalent    heat- 
ing   surface"    

Total      weight      H-      equivalent     heating 

_  surface"      ^^  ^ 

Volume   both   c.vlinders 11  20  cu     ft 

Equivalent     heating     surface"      -i-     vol, 

cylinders    

Crate   area    -^    voi,    cylinders 


54,2 
10.0 
65,1 
86.7 
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73.2 
8.1S 
64,0 


210.6 
3,88 


217.9 
2.98 


Cvlittilcrs 


Kind     

IJiameter  and  stroke. 


Simple  Simple 

21  in,  by  28  in.       24  in.  by  28 


Kind     

Diameter     

Greatest   travel    .  .  . 

Outside    lap    

Inside   clearance    . . 
I.ead    in    full    gear. 


Piston 
12  in. 
5  in. 
1  in. 
0  in. 
1/32  in.  neg. 


Wheels 

Hriving,   diameter   over  tires 63  in 

Driving,    thickness  of   tires 31^    in 

Driving    journals,    main,    diameter    and 

l.'.'^nsth gy,  ;„.  by  12  in. 

Driving   journals,   others,    diameter  and 

length     ,,..,,. 9^/    |„    by   ,_,  i„ 

r.ngine  truck  wheels,   diameter isy2  in 

Engine  truck  journals Sy^   in.  by  12  in 

Trailing  truck  wheels,  diameter 45  in 

Trailing    truck    journals 8  in,  by   14  in 


noile: 


Style      

Working    pressure    

Outside  diameter  of  first  ring 
Firebox,  length  and  width.... 
Firebox,    iilates,    thickness 


water    space. 


Tubes,   number  and  outside  diameter. 
Flues,    number  and  outside   diameter. 

Tubes    and    flues,    length 

Heating    surface,    tubes  and   flues.,,. 

Heating    surface,    firebox 

Heating     surface,     total 

Superheater  heating  surface 

Equivalent   heating    surface" '.  . 

Crate  area    , 


,  Ext,  Wagon  Top. 
.    200  lb.  per  sq.  in. 

72M  in. 
.  96  in.  by  65  ii  in. 
,  Door,  crown  and 
sides      H      in.; 
tubes  H  in. 
Front     4^      in,, 
hack   and    sides 
4  in. 

306-2  in. 

13  ft,  3  in, 
2124  sq,  ft, 
235  sq,  ft, 
2359  sq,  ft. 

2359  sq.  ft, 
43,5  sq,   ft. 


Tank    

Journals,  diameter  and  length,. 

Water    capacity     

Coat    capacity    


Rectangular 

Sl'i   in,  by  10*  in, 

8  000     gal, 

12  tons 


Piston 
14  in, 
5i<  in. 
1  in. 
0  in. 
1/32  in. 


63  in. 
3yj  in. 

10  in,  by  12  in, 

9!4  in,  by    12  in, 

33''.   in. 

6^  in,  by  12  in. 

45  in, 

8  in,  by  12  in. 


Ext,  Wag,  top, 
185  lb,  per  sq,  in, 

/Oa  in, 

96  in,  by  65  M  in. 

Door,  crown  and 

sides       3g       in. 

tubes  ^  in. 

4'/;    in.   and  4    in. 


173-2  in. 
28-5*^  in. 
16  ft.  6  in. 
2138  sq.  ft. 
259  sq.  ft. 
2399  sq.  ft. 
526  sq.  ft. 
3186  sq.  ft. 
43,5  sq.  It. 


Rectangular 

y^  in,  by  10  in. 

8000  gal. 

12  tons 


"Equivalent    heating   surface 
times   tbe    superheating    surface. 


total    evaporative    heating    surface 


1.5 
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Disastrous  Results  of  Low  Water  in  Welded  Fire- 
Boxes    Blamed    for    Increase   in    Fatal    Accidents 
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THE  eighth  annual  report  of  the  chief  inspector  of  the 
Bureau  of  Locomotive  Inspection,  which  covers  the 
year  ending  June  30,  1919.  has  recently  been  pub- 
lished. Tables  I  to  IV  show  the  number  of  locomotives  in- 
spected and  the  defects  found.  As  the  amendment  to  the 
boiler  inspection  law,  extending  its  scope  to  include  the  en- 
tire locomotive  and  tender  and  all  appurtenances,  did  not 
become  effective  until  September  4,   1915,  the  record  of  the 


Table    I\' — Casualties    Di.rE   to    Failvre   of    Locomotives,    Tenders    or 
Appurtances 

Year  ended  June  30 — 


Water    Glass    Cock    Opening     Almost 
Closed   by   Scale 

fiscal  year  ended  June  30,  1916,  includes  accidents  and  casu- 
alties for  only  nine  months  and  26  days. 

Table    I — Comparative    Statement    Showing  Locomotives   Inspected    and 
Number   Found   Defective 

1919  1918  1917  1916 

Number    of    locomotives    irspected.  .  .      59,772  41,611  47,542  52,650 

Number    found    defeclive 34.557  22.196  25,909  24!6S5 

Percentage    found    defective ^8  53  54.5  4" 

Number  ordered   out  of  service 4,433  2,125  3  294  1943 

Total  defects   found 135.300  78,277  84.883  71.527 

Table  II — Number  of  AccioENTf.  Number  Killed  and  Number  Injured 

1919  1918  1917        1916 

Number    of    accidents 565  641  616          537 

Decrease    from   previous   year percent      11.8  14. 1  {-) 

Number   killed    5/  46  62            38 

Decrease    from   previous  year per  cent     '23.9  25.8  (^) 

Number    injured 64/  756  721          599 

Decrease    from   previous   year percent     14.4  *4.8  (-) 

Table  III — Accidents  Due  to  Failure  of  Boilers  and  Appurtances  Onlv 

,,       ,  1919  1918        1913        1912 

Number    of    accidents 341  .198          820          856 

Decrease    1919    over    191S percent  14.3 

Decrease    1919    from    1912 percent  60.2  ... 

Number    killed     45  36            36            91 

Increase    1919  over    1918 percent  25  ... 

Decrease    1919    from    1912 percent  50.5 

Number   injured    413  510         911       1,005 

Decrease    1919    from    1918 ....percent  19 

Decrease    1919    from    1912.... percent  58. 9  ...           ...          ,[[ 

A  summary  of  all  accidents  and  casualties  occurring  dur- 
ing the  fiscal  year  ended  June  30.  1919,  covering  the  entire 
locomotive  and  tender  and  all  of  their  appurtenances,  shows 

'Increase. 

^Percentage  in  decrease  not  shown  for  1917,  because  of  amended  act  not 
being  in    effect  the  entire  year  of    1916. 
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Result  of   Explosion  Caused   by  Low  Water.     Welded  Seam   Between 
Crown    and    Side    Sheets    Gave    Way 

a  decrease  of  11.8  per  cent  in  the  number  of  accidents,  an 
increase  of  2J.9  per  cent  in  the  number  killed,  with  a  de- 
crease of  14.4  per  cent  in  the  number  injured,  as  compared 
with  the  year  ended  June  oO,  1918. 

.\  summary  of  all  accidents  and  casualties,  caused  by  the 
failure  of  the  locomotive  boiler  and  its  appurtenances  only, 
for  the  fiscal  year  ended  June  .!0,  1912.  which  was  the  first 
year  of  the  existence  of  the  hiw,  compared  with  a  summary 
of  all  accidents  and  personal  injuries  which  occurred  dur-ni; 
the  fiscal  year  ended  June  .lO,  1919,  shows  the  substanti.a] 
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decrease  in  the  number  .of  accidents,  due  to  such  failures, 
;of  60.2  per  cent;  a  decrease  in  the  number  of  persons  killed 
of  50.S  per  cent,  and  decrease  in  the  number  injured  of  58.9 
per  cent. 

FAILURES  or   AUTOGENOUS   WELDS   IN  FIREBOXES. 

It  will  be  noted  from  Tables  II  and  IV  that  the  number 
of  fatalities  due  to  locomotive  failures  has  not  been  reduced 
in  proportion  to  the  number  of  accidents.  This  fact  is  com- 
mented on  as  follows: 

The  increase  in  the  number  of  persons  killed  during  the 
last  year,  over  the  year  previous,  is,  to  a  considerable  extent, 
due  to  some  very  violent  explosions  which  occurred  because 
of  fire  box  crown  sheet  failures,  which  serve  to  illustrate 
the  prime  importance  of  proper  fire  box  construction,  inspec- 
tion and  repair,  together  with  the  location,  inspection  and 
maintenance  of  such  appliances  as  water  glasses,  gage  cocks, 
injectors,  steam  gages  and  safety  valves,  upon  which  to  a 
very  great  extent,  rest  the  safety  of  locomotive  boiler  opera- 
tion. 

While  some  of  these  explosions  were  primarily  caused  by 
low  water,  it  is  believed  that  their  violence  and  consequent 
results  were  greatly  increased  by  failure  of  crown  sheet 
seams  which  had  been  welded  by  the  autogenous  process. 
The  failure  of  such  seams,  which  have  come  into  extensive 
use  during  tlie  past  few  years,  in  most  cases  evidently  caused 
the  initial  rupture  and,  in  some  cases,  occurred  with  slight 
overheating. 

Investigation  of  these  accidents  indicated  that  the  failure 
of  the  welds  occurred  with  a  higher  level  of  water  in  the 
boiler,  and  consequently  a  lower  temperature  in  the  sheet, 
than  in  other  cases  where  the  crown  sheets  failed  and  did 
not  tear. 

It  will  be  recognized  that  the  force  of  a  boiler  explosion 
depends  upon  the  extent  and  suddenness  of  the  initial  rup- 
ture, together  with  the  volume  and  temperature  of  the  water 
in  the  boiler  at  the  time  of  explosion.  This  feature  is  clearly 
brought  out  in  the  illustrations  showing  fireboxes  which  have 
failed  in  actual  service. 

It  is  true  that  not  all  autogenously  welded  fire  box  seams 
fail  at  the  time  of  boiler  explosion,  but  inasmuch  as  our 
records  show  that  80  per  cent  of  all  such  welds  involved 
have  failed  under  such  conditions,  it  is  believed  that,  until 


Dropped    Crown    Sheet    Due    to    Low    Water,    Showing     Failure    of 
Welded    Seam 

some  way  has  been  discovered  through  which  the  quality 
and  tenacity  of  a  weld  so  made  may  be  established  in  ad- 
vance of  its  failure,  fire  Ijox  crown  sheet  seams  so  con- 
structed should  be  avoided,  where  overheating  and  failure 
are  liable  to  occur,  and  that  autogenous  welding  should  not 
be  used  where  the  strength  of  the  structure  is  dependent  upon 
the  weld,  nor  where  the  strain,  to  which  the  structure  is  sub- 


jected, is  not  carried  by  other  construction;  nor  in  any  part 
of  a  locomotive  boiler  wholly  in  tension  while  under  work- 
ing conditions. 

It  has  been  our  purpose  to  co-operate  with  the  United 
States  Railroad  Administration  and  the  officials  of  the  vari- 
ous carriers  to  the  fullest  extent  consistent  with  our  duties 
and  the  purpose  of  the  law,  and  avoid  as  far  as  possible 
being  compelled  to  order  locomotives  removed  from  service 
for  unsafe  conditions  at  a  time  when  traffic  might  be  seri- 
ously delayed.  The  fact  that  not  a  single  formal  appeal 
from  the  decision  of  any  inspector,  as  provided  for  in  sec- 
tion 6  of  the  law,  has  been  filed  during  the  fiscal  year  clearly 
demonstrates  the  wisdom  and  good  judgment  that  has  been 
exercised  by  them. 

During  the  year,  198  applications  were  filed  for  an  exten- 
sion of  time  for  the  removal  of  flues,  as  pro\'ided  for  in  rule 
10.  Investigation  showed  that,  in  28  of  tliese  cases,  the  con- 
dition of  the  locomotives  was  such  that  no  extension  could 
properly  be  granted.  Twenty-two  were  in  such  condition  that 
the  full  extension  requested  could  not  be  granted,  but  an  ex- 
tension for  a  shorter  period  within  the  limits  of  safety  was 
allowed.  Eleven  extensions  were  granted  after  defects  dis- 
closed by  our  investigation  had  been  repaired.  Twenty-eight 
applications  were  withdrawn  for  various  reasons,  and  the  re- 
maining 109  applications  were  granted  for  the  full  period  as 
requested. 

As  provided  in  rule  54,  there  were  filed  3,324  specification 
cards  and  5,949  alteration  reports.  These  were  carefully 
checked  in  order  to  determine  whetlier  or  not  the  boilers 
represented  were  so  constructed  as  to  be  in  safe  and  proper 
condition  for  service,  and  that  the  stresses  given  therein  had 
been  correctly  calculated.  The  provisions  of  rule  2,  by  which 
all  boilers  are  required  to  have  a  factor  of  safety  to  meet 
the  requirement,  has  made  necessary  the  strengthening  of 
various  parts  of  numerous  boilers. 

LOCOMOTIVE  HEADLIGHTS 

Substantial  progress  has  been  made  in  equipping  locomo- 
tives with  lights  which  will  meet  the  requirements  of  the 
commission's  orders  of  December  26,  1916,  and  December 
17,  1917.  The  effective  date  of  the  commission's  orders  was 
fixed  as  of  July  1,  1918. 

Notwithstanding  the  strenuous  oppositon  offered  by  cer- 
tain carriers  to  the  promulgation  of  these  requirements,  these 
lights  are  meeting  with  the  general  approval  of  the  employees 
who  are  employed  where  locomotives  are  so  equipped;  and 
the  general  expression  is  that  "they  are  a  great  safety  de- 
vice." A  number  of  the  railroad  officials,  under  whose  juris- 
diction these  lights  are  being  operated,  have  expressed  their 
opinion  that  "they  are  economical  and  add  materially  to  the 
safety  of  operation." 

Under  the  order  of  the  commission  of  April  7,  1919,  cer- 
tain modifications  in  the  rules,  which  were  granted  in  their 
order  of  September  20,  1917,  because  of  conditions  brought 
on  by  war.  were  abrogated,  and  others  substituted.  Experi- 
ence had  demonstrated  that  certain  modifications,  granted  in 
the  commission's  order  of  September  20,  1917,  cnuld  be  made 
permanent,  without  adversely  affecting  the  safety  of  opera- 
tion; therefore,  such  modifications  were  retained  in  the  per- 
manent rules. 

BOILER  EXPLOSIONS 

It  is  interesting  to  note  that  during  the  fiscal  year  ended 
June  30,  1912,  there  were  97  boiler  explosions  from  all 
causes,  resulting  in  the  death  of  81  persons  and  the  serious 
injury  of  209  others,  while  during  the  last  year  there  were 
67  explosions,  resulting  in  the  death  of  39  persons  and  the 
serious  injury  of  112  others.  These  reductions  amount  to 
30.9  per  cent  in  the  number  of  explosions,  51.8  per  cent  in 
the  number  killed,  and  46.4  per  cent  in  the  number  injured. 
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Attention  i?  also  directed  to  the  tact  that,  since  the  incep- 
tion of  this  bureau,  516  boiler  explosions  have  occurred,  re- 
sulting in  tlie  death  of  277  persons  and  the  serious  injury 
of  889  others. 

Five  of  these  explosions,  resulting  in  the  death  of  29 
persons  and  serious  injury  of  50  others,  were  due  to  failure 
of  shell  sheets,  caused  by  overpressure  or  defective  sheets, 
which  could  have  been  detected  and  their  failure  avoided  by 
proper  inspection  and  repairs;  289,  causing  the  death  of  156 
persons  and  the  serious  injury  of  486  others,  were  due  to 
failure  of  crown  sheets,  caused  by  low  water,  and  where  no 
contributory  defects  were  found;  195,  resulting  in  the  death 
of  83  persons  and  the  serious  injury  of  317  others,  were  due 


Failure    In    Wootten    Type    Firebox    Due    to    Low    Water.      Riveted 
Seam    at   Tube    Sheet    Intact,    Welded    Seam    Failed 

to  failure  of  crown  sheets  caused  by  low  water  and  where 
contributory  defects,  constituting  violation  of  the  law  or  rules, 
such  as  defective  water  glasses,  gage  cocks,  injectors,  broken 
stays  or  crown  bolts,  etc.,  were  found;  22,  causing  the  death 
of  4  persons  and  the  serious  injury  of  31  others,  were  caused 
by  failure  of  firebox  sheets,  due  to  defective  or  broken  stay- 
bolts  or  crown  stays;  5,  causing  the  death  of  5  persons  and 
the  serious  injury  of  5  others,  were  due  to  foaming  of  the 
water  in  the  boiler,  allowing  the  firebox  sheets  to  become 
overheated. 

Investigation  showed  that  in  19  of  the  explosions  which 
occurred  during  the  last  year,  due  to  low  water,  defective 
water  glasses  and  connections  contributed  to  the  cause  of 
such  failures,  which  fact  clearly  demonstrates  again  the  im- 
portance of  properly  locating  and  maintaining  such  parts  be- 
fore placing  boilers  in  service. 

PRINCIPAL    CAUSES    OF    ACCIDENTS 

Our  records  show  that  during  the  past  eight  years,  failure 
of  squirt  hose  and  their  connections  caused  976  accidents, 
resulting  in  the  death  of  one  person  and  the  serious  injury 
of  984  others;  failure  of  362  flues  caused  the  death  of  three 
persons  and  the  serious  injury  of  425  others;  failure  of  511 
water  glasses  or  their  connections  caused  the  death  of  one 
person  and  the  serious  injury  of  515  others;  failure  of  148 
grate-shaking  appliances  resulted  in  the  death  of  one  person 
and  the  serious  injury  of  147  others. 

It  is  a  physical  impossibility  for  50  inspectors  to  inspect  at 
regular  inter\'als  and  be  familiar  with  the  condition  of  any 
large  percentage  of  69,000  locomotives.  The  law  places  the 
responsibilih-  for  the  general  design,  construction,  and  main- 
tenance of  all  locomotives  and  tenders  upon  the  carriers  own- 
ing or  operating  them.  It  appears,  however,  that  many 
officials  and  employees  of  the  carriers,  who  are  responsible 
for  the  inspection  and  repair  of  locomotives,  have  tried  to 
evade  this  responsibility,  and  have,  apparently,  endeavored  to 
transfer  it  to  the  federal  inspectors,  by  allowing  locomotives 


to  remain  in  service  with  serious  violations  of  the 'law  arid 
rules  known  to  them,  until  our  inspectors  found  them  and 
caused  the  locomotives  to  be  removed  from  service  for  needed 
repairs.  The  data  shown  in  this  report  should  impress  the 
necessity  of  proper  performance  of  duties  upon  those  who  are 
required  to  inspect  and  report  defects  on  locomotives,  as 
well  as  upon  those  who  are  responsible  for  the  proper  repair 
of  such  defects. 

CHANGES  RECOMMENDED 

The  following  recommendations  are  made  for  the  better- 
ment of  the  service:  First.  That  the  act  of  February  17, 
1911,  be  amended  so  as  to  provide  for  at  least  50  additional 
inspectors.  Second.  That  all  locomotives  not  equipped  with 
mechanical  stokers  or  those  using  oil  for  fuel  shall  have  a 
mechanically  operated  fire  door,  so  constructed  that  it  may 
be  operated  b_\-  pressure  of  the  foot  on  a  pedal,  or  other  suit- 
able device,  located  on  the  floor  of  the  cab  or  tender  at  a 
proper  distance  from  the  fire  door  so  that  it  may  be  con- 
veniently operated  by  the  person  firing  the  locomotive. 
Third.  That  a  power-reversing  gear  be  applied  to  all  loco- 
motives and  the  air-operated  power-reversing  gear  have  a 
steam  connection  with  the  operating  valves  conveniently  lo- 
cated in  the  cab,  so  arranged  that,  in  case  of  air  failure,  steam 
may  be  (|uickly  used  to  operate  the  reversing  gear.  Fourth. 
That  a  power  grate  shaker  be  applied  to  all  coal-burning 
locomotives.  Fifth.  That  all  locomotives  shall  be  provided 
with  a  bell,  so  arranged  and  maintained  that  it  may  be  op- 
erated from  the  engineer's  cab  by  hand  and  by  power.  Sixth. 
That  cabs  of  all  locomotives  not  equipped  with  front  doors  or 
windows  of  such  size  as  to  permit  of  easy  exit  shall  have  a 
suitable  stirrup  or  other  step  and  a  horizontal  handhold  on 
each  side,  approximately  the  full  length  of  the  cab,  which 
will  enable  the  enginemen  to  go  from  the  cab  to  the  running 
board  in  front  of  it — handholds  and  steps  or  stirrups  to  be 
securelv  attached  with  bolts  or  rivets;  the  distance  between 


Typical    Bagged   Crown   Sheet   in   a   Firebox  with    Riveted   Seams 

the  step  and  handhold  to  be  not  less  than  60  in.  nor  more 
tlian  72  in. 

In  conclusion  the  report  recommends  that  these  appliances 
should  be  applied  to  all  new  locomotives  before  they  are 
placed  in  service,  that  locomotives  now  in  service  without 
such  appliances  should  be  so  equipped  the  first  time  they 
pass  through  the  shop  for  classified  repairs,  as  specified  by 
the  United  States  Railroad  Administration,  and  all  locomo- 
tives in  service  should  be  so  equipped  within  a  reasonable 
time. 
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CONVERTING  CROSS  COMPOUND  LOCO- 
MOTIVES  TO  SIMPLE 

During  the  years  1905  and  1906  the  Minneapolis,  St.  Paul 
&  Sault  Ste.  Marie  purchased  a  considerable  number  of 
cross-compound  locomtives  of  the  Consolidation  type.  These 
engines  were  among  the  heaviest  of  their  class  ut  the  time 
they  were  built,  the  total  weight  in  working  order  being  101 
tons.  At  the  present  time  they  are  still  used  in  through 
freight  service  and  in  order  to  eliminate  the  unsatisfacton- 
features  of  the  compound,  one  of  the  class  was  recently 
converted  into  a  simple  locomotive  using  superheated  steam. 
Tests  conducted  to  determine  the  relative  fuel  consumption 
of  the  compound  and  the  simple  superheated  engine  showed 
that  the  change  in  the  design  resulted  in  a  substantial  saving 
of  fuel. 

For  the  purpose  of  the  test  two  engines  were  chosen 
which  were  in  practically  the  same  mechanical  condition. 
Engine  448  was  a  cross-compound,  while  engine  468  was 
superheated  with  simple  cxlinders.  One  engine" crew  was  as- 
signed to  the  test  and  was  used  on  all  the  runs.  In  order 
to  obtain  a  close  check  on  the  fuel  used,  approximateh-  the 
correct  amount  of  coal  for  the  run  was  weighed  and  put 
into  the  coal  space  of  the  tender.  An  additional  supplv 
was  weighed  out  into  100-lb.  sacks  and  was  carried  on  the 
back  of  the  tender.  The  fuel  used  in  firing  up  and  before 
the  test  started  was  taken  from  the  sacks  and  accounted 
for  separately.  After  the  main  supply  had  been  burned, 
sacked  coal  was  used  or  in  case  the  pit  was  not  emptied, 
the  remainder  was  removed  and  weighed.  A  record  of  the 
water  used  was  made  by  means  of  a  gage  each  time  the  tank 
was  filled. 

The  division  on  which  the  te.st  trains  were  run  extends 
from  Moose  Lake  to  Boylston  Junction,  Minn.,  a  distance 
of  38  miles.  The  regular  tonnage  for  the  cross-compound 
locomotives  is  90  cars  or  1,440  tons  and  the  majority  of 
the  trips  were  made  with  this  tonnage.  On  two  trips  with 
the  superheated  simple  engine,  the  train  was  increased  to 
100  cars  of  1,600  tons.  .\lthough  the  increase  in  the 
rated  tractive  effort  of  the  simple  over  the  cross-compound 
is  only  si.x  per  cent,  these  runs  showed  that  engine  468 
would  handle  100  cars  better  than  engine  448  would  handle 
90  cars.  On  hauls  out  of  the  ore  mines,  the  regular  rating 
for  the  compounds  is  50  cars,  but  on  test  trips  engine  468 
hauled  55,  59  and  60  cars  without  any  difficulty.  An- 
other trial  run  was  made  from  Superior,  Minn.,  to  Glen- 
wood,  a  distance  of  200  miles.  On  this  division  the  ton- 
nage rating  for  the  cross-compound  engine  is  2,200  tons, 
but  in  order  to  make  the  trip  in  less  than  16  hours  the 
train  must  be  reduced  to  from  1,800  to  2,000.  With  engine 
468  a  train  of  2,157  tons  was  hauled  from  Superior  to 
Glenwood  in  10  hrs.  7  min.  actual  running  time,  making  an 
average  speed  of  nearly  20  miles  an  hour. 

The  fuel  performance  with  the  two  engines  on  the  trips 
between  Boylston  Junction  and  Moose  Lake  are  summarized 
in  the  accompanying  table. 


Enpine 
Xo. 

■UK 
468 


Test 
Xo. 

1  and  2 
5  and  6 
3  and  4 


Coal 

per  Decrease  Coal  per  Actual 
1.000  for  En-    sq.  ft.  of  Evap.       Running 
of  cars     Tonn,?ge     ton  gine  468  prate  per  per  lb.  time 

miles  per  cent     hour        coal 
1.440  124  13.9  78  0         6.93  1  1.  32ni 

1.440  144  ...  56.5  7.78  2  h  37m 

1.6(,'C  128  ...  80.0         6.96  1  h  52m 


Xn. 


90 
90 
100 


It  will  be  noted  that  the  actual  evaporation  per  pound 
of  coal  with  the  superheated  locomotive  was  10.9  per  cent 
less  than  with  the  saturated  locomotive,  due  no  doubt  to  the 
reduction  in  tube  heating  surface  resulting  from  the  appli- 
cation of  the  superheater.  In  spite  of  this,  the  superheated 
engine  used  1.3.9  per  cent  less  coal  per  1,000  ton  miles  than 
the  compound  saturated  engine. 

The  principal  dimensions,  weights,  and  ratios  for  the 
original  and  the  converted  locomotives  are  given  below: 


General  Data 


Gage     

Service    

Fuel     

Tractive     effort     

Weight   in    working  order 

Weight    on    drivers 

VV eight    on    leading    truck 

Weight    of   engine   and    tender   in 

ing    order    

Wheel    base,    driving 

Wheel    base,    total 

Wheel    base,    engine    and    tender. 


Ralii 


Engine  448 
(Cross-com- 
pound) 
4    ft.   8'/i   in. 
Freight 
Bit.    coal 
37.300    lb. 
201,500  lb 
174.00(1  lb. 
27.500  lb. 

318,400  lb. 

17   ft.   0   in. 

25  ft.   II   in. 

55    ft.  9':.    in. 


We'ght    on    drivers    ~    tractive    effort.. 

Total  v.-cigl'-t    ~    tractive   effort 

Tractive  effort  X  diam.  drivers  -J- 
equivalent    heating    surface* 

Equivalent  heating  surface*  -^  grate 
area 

Firebox  heating  surface  ~  equivalent 
heating   surface,*    per    cent 

Weight  on  drivers  ~  equivalent  heat- 
ing    surface*      

Totnl  weight  -^  equivalent  heating  sur- 
face*      

Volume    equivalent    simpie   cylinders.... 

^'ohlme    both    cylinders 

Equivalent  heating  surface"  -^  vol. 
cylinders    

(^rnte    area    ~    vol.    cylinders 

Cylinders 

T*-ind    Cross-compound 

Diameter    and    stroke 23  in.  and    35  in. 

by  34  in. 
1  'al:'ex 

K\"(l       H.  p.  cyl..  piston: 

I.  p.  cyl.,  slide 

i^iatneter     ; 

(Greatest     travel     6  in. 


4.67 
5.40 

811.2 

61.8 

5.45 

60.1 

69.6 
11.45   cu.    ft. 
15.65  cu.   in. 

252.8 
4.08 


Engine   468 

(Simple 

superheated) 

4    ft.    B'.i    in. 

Freight 

Bit.    coal 

39.500    lb. 

197.800  lb. 

I69.80O  lb. 

28.000  lb. 

314.700  lb. 

17   ft.    0  in. 

-'5    It.    11    in. 

55   ft.   9'',    in. 


4.30 
5.01 

909.2 

S8.4 

5.77 

62.0 

72.3 


1-40 
3.00 


Simiilc 
22'-;  in.  bv  HA  in. 


rislcMi 

2 .     in. 
6    in. 


Driving,    diameter    over    tires, 
llrlvinc,    thickness   of   tires... 


63  in. 
3S    in. 


63    in. 
m   in. 


Boiler 


Style     Ext.    wagon    top 

Working    pressure    210  lb.  per  sq.  in. 

Outside  diameter  of   first    ring 67 J^    in. 

Firebox,   length   and   width 961-$   in.  by 

70  !4    in. 

Tubes,   number  and   outside   diameter...  332-2  in. 

Fines,  number  and  outside  diameter...  

Tubes    and    flues,    length 15    ft.   9  in. 

Heating  surf,lce,   tubes   and    flues 2.739  sq.  ft. 

Heating    surface,    firebox 158  sq.   ft. 

Heating   surf.-ice.    total 2,897  sq.  ft. 

Superheater    heating    surface 

Equivalent   heating   surface* 2,897  sq.  ft. 

Gralp    area     46.89  sq.  ft. 


327   sq.    ft. 

2.737  sq.   ft. 

Exl.    wagon   lop 

170  lb.  per  sq.  in. 

67M   in. 

96^'s  in.  by 

70!;!    in. 

178-2  in. 

28-5 .)«  in. 

15    ft.   9   in. 

2.089  sq.  ft. 

158  sq.  ft. 

2.247  sq.   ft. 

46.89   sq.    ft. 

•Equivalent  heating  surface   =   total   evaporative  heating   surface   4-    1.5 
times    the    superheating    surface. 


.\  Xea\-  !Me.4ns  of  Coolixg  Pistons. — .\  recent  British 
invention  has  been  made  whereby  the  piston  of  an  internal- 
combustion  engine  may  be  cooled  by  means  of  a  draft  of  air 
circulating  through  a  space  in  the  p  ston.  The  draft  is 
provided  by  means  of  fan  blades  on  the  engine  flywheel.  On 
either  side  of  the  hollow  piston  are  ports  which  register  with 
corresponding  ports  in  the  cylinder  walls  at  the  end  of  the 
stroke.  A  draft  of  air  is  thus  forced  through  the  hollow 
space  in  the  piston  while  all  the  ports  are  in  line. — Com- 
pressed  Air  Magazine. 

The  High  Cost  of  Tool  Breakage. — A  complete  record 
of  total  breakage  kept  b\'  a  far  western  American  steel  com- 
pany shows  convincingly  the  expense  of  jiutting  good  tools 
in  the  hands  of  careless  or  incompetent  workmen  and  indi- 
cates that  it  is  particularlv  heavy  when  numljers  of  new'  men 
are  being  put  to  w-ork.  Even  in  normal  times  the  company 
found  that  the  damige  in  tools  is  a  big  problem  and  it  actu- 
ally happened  on  one  or  two  occasions  that  careless  men 
destroyed  in  a  moment  tools  far  in  excess  of  the  value  of  their 
labor  for  weeks  and  months.  Before  labor  turnover  became 
a  problem  last  fall,  two  tool  room  clerks  with  eight  assistants 
easily  dispen.sed  the  e(|uipment  required  bv  500  men,  whereas 
toward  the  end  of  the  >'ear  o9  were  required  and  11  men  were 
engaged  solely  on  grinding  the  tools. — Scientific  American. 


The  Deflection  of  Staybolts 

Movement  of  Sheets  of  Locomotive  Fireboxes; 
Relative   Action  of    Rigid   and   Flexible    Bolts 

BY  GEORGE  L.  FOWLER 


FOR  many  years  the  breakage  of  staybolts  in  locomotive 
boilers  has  been  a  source  of  danger  and  this  danger  was 
emphasized  very  soon  after  the  locomotive  took  its  rapid 
leap  ahead  in  size  when  it  was  found  that  it  was  no  longer 
necessary-  to  limit  firebox  dimensions  to  the  space  available 
between  the  driving  axles  and  the  frames. 

The  increase  in  the  length  of  fireboxes  caused  a  correspond- 
ing increase  in  staybolt  breakages.  It  was  assumed  that  this 
breakage  was  caused  by  the  bending  of  the  staybolts  due 
to  a  variation  in  the  expansion  of  the  two  sheets  which  they 
connected,  bv  which  thev  were  strained  bevond  their  elastic 


Screen  for  Recording  the  Movement  of  the  Beams  of  Light  Reflected 
by     the     Mirrors 

limits,  thus  producing  a  progressive  fracture.  It  was  also 
assumed  when  the  boiler  was  working  under  normal  con- 
ditions that  staybolts  were  straight  in  their  normal  position 
and  were  subjected  only  to  that  stress  which  would  be  im- 
posed upon  them  by  the  steam  pressure  acting  upon  the 
plates.  It  was  further  assumed  that  the  deflection  of  the 
bolts  occurred  during  the  process  of  raising  steam,  and  that, 
because  the  breakage  occurred  at  the  ends  of  the  firebox, 
there  was  a  neutral  vertical  zone  at  the  longitudinal  center 
of  the  firebox  along  which  there  was  no  staybolt  deflection. 
But,  while  assumptions  and  theories  were  as  plentiful  as 
autumn  leaves,  there  was  no  data  on  the  subject  and  no  one 
knew  The  most  that  had  been  done,  in  the  way  of  in- 
vestigation, was  to  determine  that,  under  certain  conditions, 
there  was  an  upward  and  downward  movement  of  the  crown- 
sheet  and  the  tubes. 

The  oliject  of  the  investigation  described  in  this  article 
was  to  determine,  by  actual  measurement,  the  amount  of 
relative  movement  between  the  inner  and  outer  sheets  of  a 
locomotive  firebox  and  also  when  that  motion  occurred  as 
well  as  its  general  character.  There  was  no  precedent  upon 
which  to  proceed  nor  any  thing  more  than  the  vaguest  of 
guesses  as  to  the  amount  of  motion  to  be  looked  for — except 
that  probably  it  would  be  verj'  slight. 

The  apparatus  used  was  of  a  very  simple  character  and 
involved  only  one  moving  part.  Its  work  consisted  of  resolv- 
ing the  motion  of  the  inner  sheet  relativelv  to  the  outer  one. 


mto  its  vertical  and  horizontal  components  and  projecting 
them  on  a  screen.  These  were  afterwards  recombined  to  plot 
this  relative  movement  in  the  form  of  a  diagram.  The  mech- 
anism of  the  apparatus  consisted  of  two  small  metallic 
mirrors  that  were  first  adjusted  to  a  perfect  parallel.  A 
beam  of  light  from  a  narrow  slit  was  reflected  back  to  a 
screen.  One  mirror  was  fastened  rigidly  to  the  outer  sheet 
and  traveled  with  it  and  remained  parallel  to  it  at  all  times. 
The  main  body  of  the  apparatus  including  all  lenses  and 
adjustments  was  also  attached  to  this  same  sheet.  The  second 
mirror  was  suspended  on  the  main  body  of  the  apparatus  but 
was  so  connected  to  the  inner  sheet  that,  if  any  motion  took 
place  between  the  two  sheets,  the  mirror  would  be  rotated. 
This  would  cause  a  separation  of  the  two  beams  of  light  on 
the  screen  and  the  amount  of  separation  was  a  measure  of 
tlie  relative  movement  of  the  sheets.  The  calculation  of  the 
motion  was  simply  dependent  upon  the  distance  at  which 
the  screen  was  set  from  the  mirrors. 

The  first  setting  was  such  that  separation  of  1/16  in.  in- 
dicated a  relative  movement  of  1/20,000  in.  between  the  two 
plates.  This  was  found  to  give  finer  measurements  than 
were  needed  and  the  whole  of  the  work,  hereinafter  detailed, 
was  done  with  the  screen  so  set  that  each  1/16  in.  separation 


The   Original   Apparatus 

of  the  beams  of  light  indicated  a  relative  movement  of  1/6400 
in.  between  the  plates. 

The  first  boilers  subjected  to  investigation  were  of  the 
radial  stayed  type  as  illustrated  in  the  accompanying  en- 
gravings. There  were  two  of  them  that  were  identical  in 
construction  except  that  one  was  fitted  with  a  complete  in- 
stallation of  the  ordinary  rigid  staybolts  and  the  other  with 
a  complete  installation  of  the  Tate  flexible  staybolts. 

The  firebox  dimensions  were: 

Length     at     bottom 8  ft.  3  in. 

Length    at    top 8  ft.  8'/5   in. 

Width    at    bottom .'. 5  ft.  2  in. 

Width    at    top    4  ft.  8  in. 

The  general  arrangement  of  the  apparatus  is  shown  in 
the  illustrations.  Each  firebox  was  fitted  with  four  water 
tubes  for  carrying  a  brick  arch  which  was  located  as  shown. 
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New  fireboxes  had  been  placed  in  each  of  the  boilers  imme- 
diately prior  to  the  tests  so  that  all  of  the  sheets  affected  were 
fresh  and  clean. 

SCOPE  of'  investig.^tion 

The  scope  of  the  investigation  was  as  follows:  Deter- 
mination of  the  difference  in  the  movement  of  the  inner  and 
outer  side  sheets  of  the  firebox  at  eight  points;  the  difference 
in  movement  of  the  crownsheet  relatively  to  tlie  roof  sheet; 
of  the  back  firebox  .sheet  relatively  to  the  back  head;  of  the 
throat  sheet  relatively  to  the  front  tubesheet  and  of  the  front 
tubesheet  relatively  to  the  shell.  Determination  of  the  tem- 
perature of  the  fire  and  water  sides  of  the  inner  firebox  sheet 
at  the  side   at   five  points;   the  water  temperatures   in  the 


The    Original    Apparatus    Applied    to    a    Radially    Stayed    Boiler 

throat  at  the  foundation  ring  and  in  front  of  the  arch  tube 
openings,  while  steam  was  being  raised  in  the  boiler  and 
while  it  was  at  work. 

Two  methods  of  conducting  the  tests  were  employed.  In 
one  the  fire  was  kindled  and  the  fireman  instructed  to  raise 
steam  in  the  manner  usual  in  regular  roundhouse  work. 
When  tlie  safety  valve  opened,  the  fire  was  maintained  so 
as  to  keep  the  valve  blowing  for  from  10  to  20  minutes, 
^when  the  fire  was  dumped  and  the  lx)iler  allowed  to  cool. 
The  time  required  to  raise  the  steam  pressure  to  the  blowing 
off  point  varied  from  50  to  90  minutes. 

The  second  method  was  the  same  as  the  first  insofar  as 
the  raising  of  steam  pressure  is  concerned;  but,  when  this 
was  done,  the  distriljution  valves  having  been  removed  from 
the  locomotive,  the  throttle  was  opened  and,  with  the  in- 
jector running  to  capacity,  the  fire  was  maintained  so  as  to 
hold  the  steam  pressure  at  the  blowing-off  point — 195  lb. — 
for  about  .lO  minutes  and  then  the  tire  was  dumped  and 
the  boiler  cooled. 

In  raising  steam  the  shop  blower,  carrying  a  pressure  of 
about  60  lb.  per  sq.  in.,  was  attached  to  the  locomotive  and 
used  until  the  boiler  pressure  reached  that  amount,  after 
which  the  regular  locomotive  blowers  were  used. 

In  cooling  the  boiler  steam  was  blown  out  so  as  to  cause 
a  fall  of  pressure  of  aljout  1  lb.  per  min.,  taking  about  three 
hours  to  reduce  the  pressure  to  zero. 

In  making  the  tests  the  apparatus  was  successively  located 
at  the  slayholts  marked  1,  2,  3,  4,  5,  6,  7  and  8. 

Lack  of  space  will  make  it  impossible  to  enter  into  the 
details  of  all  of  the  work  done,  and  only  enough  of  it  will 
be  described  to  give  an  idea  of  what  was  learned  and  the 
basis  for  the  tentative  conclusions  that  have  been  reached. 


1  say  "tentative"  because  the  investigation  has  not  yet  been 
completed  and  full  information  is  not  available  as  to  how 
all  kinds  of  fireboxes  act  in  service.  The  reasons  for  this 
will  appear  as  the  description  proceeds. 

In  the  tests  at  staybolt  No.  1,  which  was  at  the  front 
upper  comer  of  the  firebox,  the  first  method  of  testing  was 
used,  and  the  results  obtained  are  shown  in  the  diagrajn. 
In  this,  as  in  all  diagrams  to  follow,  the  scale  of  movement 
is  in  thousandths  of  an  inch,  on  either  side,  vertically  or 
horizontally,  of  the  starting  point  at  O  which  denotes  the 
normal  position  of  the  two  sheets  when  the  boiler  was  cold 
at  the  commencement  of  the  test. 

In  tlie  first  test  at  staybolt  No.  1,  it  will  be  noticed  that 
the  initial  movement  of  the  inner  sheet  relatively  to  the  outer 
one  was  downward  and  to  the  rear,  and  it  will  be  seen  later 
that  this  initial  downward  movement  was  characteristic  of 
nearly  all  of  the  tests.  Both  the  downward  and  rearward 
movements  were,  however,  quickly  reversed  and  the  inner 
sheet  moved  up  and  to  the  front. 

There  are  features  brought  out  in  this  diagram  that  are 
characteristic  of  all  of  the  others  and  to  which  attention  may 
be  called  here.  One  is  that  the  sheets  do  not  expand  and 
return  to  their  normal  position  when  a  steam  pressure  is 
raised;  a  second  that  the  sheets  are  in  constant  motion  rela- 
tively to  each  other  at  all  times,  and  that  the  relative  motion 
is  much  greater  with  a  boiler  fitted  with  flexible  stays  than 
it  is  with  one  having  rigid  stays. 

In  the  case  of  staybolt  No.  1,  this  difference  in  movement 


The   Redesigned   Apparatus  Applied  to  a   Boiler   Having  a  Wootten 
Firebox 


is  very  marked  and  the  total  maximum  deflection  of  the  flex- 
ibly stayed  boiler  is  more  than  twice  that  of  the  rigidly 
stayed.  If  the  variation  of  vertical  movement  alone  is  taken 
into  consideration,  that  of  the  flexibly  stayed  boiler  is  more 
than  five  times  as  great  as  that  of  the  rigidly  stayed.  It 
unll  be  seen,  too,  that  there  is  a  general  progressive  move- 
ment until  the  blowing-off  pressure  is  reached,  then,  while 
that  is  being  maintained,  there  was  a  movement  of  the  sheets 
to  and  fro,  with  a  general  return  movement  towards  the  orig- 
inal normal  position  after  the  fire  was  dumped  and  until  the 
boiler  had  been  cooled  to  the  disappearance  of  all  pressure. 
In  this  first  diagram,  the  rigidly  stayed  sheet  returned  to 
within   aljout   .001    in.   of   its   original   position,   while  the 
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flexibly  stayed  sheet  was  out  about  .009  in.  at  the  conclusion 
of  the  test. 

Owing  to  the  fact  that,  in  rigidly  stayed  boilers,  the  break- 
age at  the  upper  front  and  back  comers  of  the  side  sheet  was 
much  greater  than  it  was  midway  between  the  two,  it  has 
been  assumed  that  there  was  a  neutral  point  on  this  midway 


line  with  the  rigid  boiler,  but  the  statement  can  be  inade 
regarding  the  fle.xibly  stayed  boiler.  Of  course,  if  the  front 
end  of  the  inner  slieet  goes  to  the  front  and  the  back  end  to 
the  rear  there  is,  possibly,  an  instantaneous  neutral  line,  but  it 
must  be  in  constant  motion  and,  therefore,  does  not  fulfil 
the  preconceived  ideas  as  to  the  neutral  line. 

From  a  study  of  the  curves  of  movement  of  the  staybolts 
examined  on  the  rigidly  stayed  boiler,  the  evidence  is  that 
the  same  holds  true  for  that  boiler,  namely,  that  the  point 
of  no  movement — that  is,  where  the  two  sheets  occupy  their 
original  or  nonnal  positions — is  in  constant  motion.  This 
means  that  all  staybolts  are  being  constantly  bent  back  and 
forth,  which  is  corroborated  by  the  determination  of  sheett 
temperatures  which  formed  a  part  of  this  investigation. 

In  the  case  of  staybolt  No.  3,  which  was  at  the  back  end* 


Arrangement     of     Firebox     In     Lake    Shore    &     Michigan     Southern 
Locomotive    for   Temperature    and    Expansion    Tests 

line,  on  which  the  staybolt  deflection  was  little  or  nothing. 
That  this  surmise  was  approximately  correct  is  shown  by 
the  diagram  of  the  tests  made  at  staybolt  No.  2  which  was 
at  the  center  of  the  upper  row.  Here,  in  both  the  flexibly  and 
rigidly  stayed  boiler,  we  find  tliat  the  horizontal  motion  was 
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Staybolt   No.    1    Top    Row    Front — Lake   Shore   &    Michigan   Southern 
Locomotive 

much  less  than  the  vertical,  indicating  an  approach  to  a  neu- 
tral zone,  but,  as  at  staybolt  No.  1,  we  find  the  horizontal 
movement  of  the  sheet  to  be  something  more  than  twice  as 
much  on  the  flexible  as  on  the  rigidly  stayed  boiler. 

It  is  impossible  to  state  positively  that  there  is  no  neutral 
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Staybolt  No.  2  Top  Row  Center — Lake  Shore  &  Michigan   Southern 
Locomotive 

of  the  top  row  and  close  to  the  back  liead,  there  was  a  sudden 
and  rapid  movement  of  the  inner  sheet  to  the  rear  on  both 
rigidly  and  flexibly  stayed  boilers,  and  the  maximum  of 
the  horizontal  movement  was  reached  in  a  very  short  time 
after  the  kindling  of  the  fire;  the  rigidly  stayed  boiler  reach- 
ing it  in  10  and  the  flexibly  stayed  in  20  minutes. 

Without  going  into  details  of  the  other  tests,  it  may  be 
stated  that  while  the  amount  of  movement  varied,  the  char- 
acter of  the  motion  did  not  vary  essentially  and  the  same 
relationship  between  the  rigidly  and  the  flexibly  stayed 
boilers  was  maintained. 

When  tests  were  made  at  the  next  to  the  bottom  row  of 
staybolts,  however,  a  matter  developed  that  proved  to  be 
of  very  great  importance.  Attention  has  already  been  called 
to  the  fact  that  in  the  test  at  staybolt  No.  1 ,  the  first  appar- 
ent motion  of  the  sheet  was  downward,  but  as  this  only 
amoimted  to  .00075  in.  it  was  regarded  as  a  negligible 
quantity.  At  the  bolt  below  it,  (No.  4.)  there  was  a  drop 
of  .00225  in.  which  was  still  not  enough  to  excite  suspicion, 
but  at  No.  7  this  drop  increased  to  .009  in.,  apparently  in- 
dicating a  downward  movement  of  the  inner  sheet  at  a  point 
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only  a  few  inches  above  where  it  was  riveted  to  the  mud 
ring.  Evidently  this  is  an  impossibility,  and  the  only  ex- 
planation to  be  made  was  that  the  sheet  had  buckled  and, 
by  tlirowing  the  apparatus  out  of  line,  caused  it  to  indicate 
a  downward  movement. 

These  first  tests  therefore  must  be  regarded  as  showing 
but  two  things:  the  constant  movement  of  the  staybolts  while 
in  service  and  the  relative  movement  of  the  sheets  of  a  rigidly 
and  flexibly  stayed  boiler. 

With  no  precedent  to  serve  as  guide,  the  apparatus  had 
been  designed  on  the  assumption  that  the  two  sheets  would 
remain  parallel  to  each  other  at  all  times.  When  this  evi- 
dent buckling  was  discovered  the  apparatus  was  redesigned 
so  as  to  indicate  not  only  the  movement  of  the  sheets  but 
any  buckling  that  might  take  place. 

This  redesigned  apparatus  was  used  on  some  boilers  hav- 
ing a  Wootten  firebo.x  with  general  dimensions  as  follows: 

Length      10  ft.  1        in. 

Width   at    foundation    ring 8  ft.  11^   in. 

Height   at    front 5  ft.  8       in. 

Height   at   back 5   ft.  1^   in. 

Depth    of   combustion    chamber S^    in. 

Number  of  2  in.  tubes 411 

Length     of    tubes 14  ft.  6       in. 

I                   Inside    diameter    of    shell    (front) 6  ft.  1        in. 

Height  of  roof  over  crown    (front) i   ft.  6^   in. 

Height   of    roof  over    crown    (rear) 1   ft.  9'/i   in. 

There  were  three  rows  of  expansion  stays  at  the  front  to 
hold-the  crowTi  sheet  and  eight  on  each  side  of  the  center  line 
as  shown  in  the  drawing.  The  staybolts  were  spaced  on 
four  in.  centers  and  the  rigid  bolts  were  Ji  in.  in  diameter. 

The  two  boilers  were  not  as  distinctly  flexibl)-  and  rigidly 
staved  as  were  those  used  in  the  first  tests.    The  boiler  which 
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Staybolt    No.   3   Top    Row    Back — Lake    Stiore    &.    Michigan    Southern    Locomotive 


has  been  designated  as  the  rigidly  stayed  had  a  number  of 
Tate  flexible  staybolts  as  indicated  in  the  drawing.  In  the 
throat  sheet  all  of  the  bolts  in  the  seven  upper  rows  and  all 
of  the  bolts  in  the  outer  row,  were  flexible.  In  the  side 
sheets  there  were  15  Tate  flexible  bolts  in  the  front  row,  and 
12  other  scattering  Tate  bolts  that  had  been  put  in  for  re- 
pairs, in  the  locations  shown  in  the  drawing. 

The  other  boiler,  which  is  designated  as  the  flexibly  stayed 
boiler,  had  a  complete  installation  of  flexible  bolts  in  the 
throat  sheet,  witli  the  exception  of  20  bolts  near  the  founda- 
tion ring  that  were  rigid  as  shown  in  the  drawing.     Of  a 


total  of  510  staybolts  in  the  side  sheet,  24S  were  flexible 
bolts.  These  were  located  in  equal  numbers  and  with  the 
same  arrangement  at  the  front  and  back  end  of  the  fire- 
box. There  were  six  in  the  top  horizontal  row  next  to  the 
crown  sheet,  with  a  gradual  increase  from  the  top  to  the 
bottom  as  shown  in  the  drawing  and  the  photograph.  This 
left  a  wide  section  of  tirebox  at  the  center  that  was  stayed 
by  rigid  bolts  and  which,  evidently,  exerted  an  important 
influence  on  the  results  as  will  be  pointed  out  later. 

The  staybolts  at  which  these  tests  were  made  were  located 
at  the  numbered  points  1  to  9  on  the  two  drawings,  and 
the  tests  were  made  as  before,  b)'  raising  steam,  holding  the 
throttle  open  for  30  minutes  and  then  blowing  down  at  the 
rate  of  1  lb.  per  min.,  readings  of  the  sheet  movements 
having  been  made  during  tlie  whole  period  at  10-minute 
intervals. 

Whether  it  is  because  the  apparatus  used  on  the  radially 
stayed  boilers  only  indicated  the  apparent  motion  of  the 
sheets  while  that  used  on  the  Wootten  boilers  indicated  the 
actual  movement,  that  the  diagrams  of  these  movements  are 
much  more  complicated  for  the  latter  boilers  cannot  be  stated 
positively.  That  the  buckling  that  evidently  did  occur  in 
the  sheet  of  the  radially  stayed  boilers  had  its  effect  on  the 
actual  movement  of  the  sheets  is  a  reasonable  supposition,  but 
certainly  there  is  a  great  difference  in  the  character  of  the 
two. 

COMPARISON  OF  TWO  TYPES  OF  BOILERS 

Let  us  compare  those  for  staybolts  No.  1 ,  in  the  two  types 
of  boilers:  In  the  radial  stayed  boilers  there  is  a  steady  even 
motion  of  the  sheet  with  little  or 
no  doubling  back  and  looping 
over  itself.  There  was  a  con- 
stant movement,  but  it  was,  in 
the  main,  a  progressive  movement 
ending  with  an  apparent  deflec- 
tion of  about  .008  in.  from  the 
starting  point  of  the  flexibly 
stayed  boiler. 

The  rigidly  stayed  boiler  was 
a  little  more  complicated  in  its 
motion,  but  still  not  at  all  con- 
fusing, and  ended  with  a  deflec- 
tion of  a  little  more  than  .001 
in.  from  the  starting  point. 

The  diagram  for  the  corre- 
sponding staybolt  of  the  Woot- 
ten boiler  is  a  mass  of  knots  and 
loops  and  back  doubling.  This 
is  especially  true  of  the  peri(xl 
prior  to  the  development  of  the 
first  steam  pressure.  This  ap- 
peared at  the  point  marked 
O-2H-10'  in  the  diagram  when 
steam  began  escaping  from  the 
whistle  valve.  Then  there  was 
a  rapid  upward  movement  for  20 
minutes  until  a  pressure  of  75  lb. 
was  reached  followed  by  an 
equally  rapid  forward  and  downward  movement  during  a 
quick  building  up  of  the  pressure  to  200  lb.  Then  came  a 
quick  recovery  horizontally  during  the  period  that  the  throt- 
tle was  open  with  only  a  very  slight  change  in  vertical 
position  between  the  beginning  and  the  end. 

This  movement  is  easily  explicable  if  the  tube  action  as 
indicated  by  other  tests  is  taken  into  consideration.  It  was 
found  that  during  the  early  period  of  raising  steam  the  tubes 
were  heated  more  rapidly  than  the  shell  with  the  result  that 
the  back  tube  sheet  and  with  it,  probably,  the  front  end  of  the 
firebox  was  pushed  to  the  rear.    This  explains  the  slight  rear- 
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ward  movement  of  the  stajbolt  at  the  starting  of  the  test. 
Then,  as  the  water  became  heated  there  was  a  tending 
toward  equalization  of  the  temperatures  of  the  tubes  and  the 
shell.  This  resulted  in  a  relative  forward  movement  of  the 
tube  sheet  permitting  the  tirebox  to  expand  normally.  Then, 
when  the  throttle  was  opened,  there  was  a  rapid  increase 
of  firebox  temperature  resulting  in  a  corresponding  increase 
in  the  temperature  of  the  gases  in  the  tubes  themselves,  which 
again  pushed  the  tubesheet  to  the  rear  carrying  the  front 
end  of  the  firebox  with  it.  Then  followed  the  looping  and 
doubling  of  the  movement  during  the  cooling  down,  end- 
ing with  the  staybolt  a  little  more  than  .002  in.  from  its 
original  position. 

In  the  rigidly  stayed  boiler  the  entanglement  of  the  line 
of  the  movement  is  equally  marked  and  is  of  the  same  gen- 
eral character,  but,  as  in  the  other  cases,  the  extent  of  the 
movement  is  much  less. 

This  condition  holds  throughout  the  whole  range  of  the 
work,  varying  in  extent  with  the  location  of  the  staybolt 
and  the  method  of  staging.  In  general  the  movement  was 
greater  at  the  ends  and  upper  portions  of  the  firebox  than 
at  the  center  and  lower  portions. 

There  is  another  matter  in  connection  with  the  rigidly 
stayed  boilers  that  does  not  fully  appear  in  the  diagrams: 
The  evident  reason  for  the  lesser  deflection  of  the  rigidly 
stayed  boiler  is  that  it  is  rigid.  The  staybolts  tend  to  hold 
the  sheets  in  one  position  and  resist  all  tendency  to  move, 
and  this  manifests  itself  in  the  jerky  character  of  such 
motion  as  takes  place.  That  is  to  say,  there  are  sudden 
variations  in  the  distance  from  the  original  position  which 
indicate  that  the  stays  resist  the  effect  of  the  expansion  of 
the  sheet  to  move  them,  possibly  buckling  the  sheet,  and 
then  when  the  pressure  becomes  more  than  they  can  carry, 
they  suddenly  yield. 

The  one  point  where  a  close  comparison  and  check  be^ 
tween  the  radially  stayed  and  Wootten  type  is  possible  is 
in  the  movement  of  the  staybolts  when  the  boiler  is  in  serv- 
ice. In  both  cases  it  was  found  that  the  sheets  were  in  con- 
stant motion  relativelv  to  each  other  from  the  instant  the 
fire  was  built  until  the  boiler  was  cold.     Also  the  extent 


Delaware    &    Hudson     Locomotive    No.    813    with    Flexibly    Stayed 
Wooten    Firebox 

of  the  movement  was  much  greater  in  the  flexibly  stayed 
boiler  than  in  the  rigidly  stayed. 

The  character  of  the  movement  was,  however,  apparently 
quite  different  in  the  two  types  of  boilers.  There  was  more 
bending  to  and  fro  in  the  Wootten  as  well  as  a  much  greater 
movement.  This  is  especially  manifest  in  staybolt  No.  1, 
where  the  maximum  deflection  of  the  flexible  bolt  in  the 
Wootten  type  was  about  nine  times  that  of  the  radially  stayed, 
and  this  amount  entirely  in  a  vertical  direction. 

There  may  have  been  several  reasons  for  this.  The  Woot- 
ten firebox  was  1  ft.  4i<  in.  longer  and  1  ft.  13-4  in.  deeper 
and  the  staybolt  was  S  in.  long  as  against  SJ4  in.  for  the 
radially  stayed  boiler.  Each  of  these  items  would  tend  to 
increase  the  deflection,  while  the  comparatively  small  amount 
of  horizontal  deflection  is  explicable  from  the  fact  that  there 


was  a  complete  installation  of  flexible  bolts  in  the  radially 
stayed  boiler,  while,  in  the  Wootten  type  there  was  a  line 
of  IS  rigid  bolts  in  the  central  section  that  tended  to  stiffen 
the  boiler  and  prevent  a  relative  movement  of  the  sheets. 
These  are  suggested  as  rea.sons,  not  as  demon.strated  proofs. 

The  main  fact,  however,  stands  out  very  prominently 
that  the  character  and  amount  of  the  staybolt  deflection  is 
quite  different  in  the  two  boilers.  As  yet,  there  is  not  suffi- 
cient data  accumulated  to  be  able  to  state  definitely  as  to 
just  why  this  is  so,  and  what  should  be  done  to  the  general 
design  of  one  or  both  of  the  boilers  to  put  the  least  possible 
strain  on  each. 

In  the  matter  of  the  buckling  of  the  sheets  caused  by  the 


/(?  -  /- 


Delaware     &     Hudson     Locomotive     No.     794     witli     Rigidly     Stayed 
Wooten    Firebox 


combined  action  of  sheet  expansion  and  resultant  staybolt 
deflection,  it  was  found  that  the  buckling  w-as  greater  with 
the  flexible  than  with  the  rigid  bolts;  but,  it  must  be  borne 
in  mind  that  the  deflection  was  also  greater,  and  a  study 
of  the  details  shows  that  the  ratio  of  the  buckling  of  the 
flexibly  stayed  to  the  rigidly  stayed  was  less  than  the  cor- 
responding ratio  of  deflection.  In  other  words,  given  a 
fixed  amount  of  staybolt  deflection  the  buckle  put  in  the  sheet 
would  be  less  with  a  flexible  than  with  a  rigid  sta)'bolt. 

While  at  work  on  the  rigidly  stayed  boiler  having  the 
Wootten  firebox  an  attachment  was  made  in  the  space  jusl 
ahead  of  the  No.  5  staybolt.  As  might  have  been  expected, 
the  actual  movement  of  the  sheet  was  about  the  same  as  at 
the  No.  5  staybolt  but  there  was  less  buckling.  This  de- 
veloped the  probability  that,  in  this  long  and  wide  firebox 
at  least,  the  whole  sheet,  while  under  steam  pressure,  assumes 
a  series  of  shallow  corrugations  that  hold  it  out  of  alinement 
with  its  original  shape,  and  which  are  sweeping  over  it  in 
waves,  as  it  were,  according  as  the  sheet  expands  or  con- 
tracts. The  depth  of  the  corrugations  is  slight  and  the  angle 
made  by  tlie  sides  of  the  same  with  the  original  line  of  the 
sheet  is  never  as  much  as  one  degree.  The  greatest  angle 
obtained  on  the  Wootten  type  was  48  minutes  52  seconds 
with  a  general  average  for  all  points  tested  on  the  flexibly 
stayed  boiler  of  7  minutes  29  seconds. 

It  is  also  possible  that  the  buckling  of  the  sheet  might 
be  appreciably  decreased  by  a  change  in  the  original  adjust- 
ment of  the  flexible  sta\-bolts.  and  also  that  there  might  be 
an  increase  in  the  deflection  of  the  bolts.  The  suggested 
methods  of  accomplishing  this  is  to  give  a  little  more  play 
in  the  head  of  the  bolt  and  the  allowing  of  a  little  slack 
under  the  heads  in  the  first  place.  This  would  permit  of  an 
easier  adjustment  to  the  movement  of  the  sheet  during  the 
period  of  raising  steam,  w-hen  there  is  no  load  on  the  bolt, 
and  the  allowance  of  a  little  freedom  of  angular  motion  when 
the  sheet  and  bolt  are  under  strain. 

Otlier  matters  were  taken  up  in  connection  with  this  in- 
vestigation for  which  there  is  no  space  to  deal  at  this  time. 
There  were  the  effects  of  cold  air  in  the  firebox  on  sheet  tem- 
perature and  the  lack  of  circulation  in  the  water  leg. 
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CONCLUSIONS 

The  fundamental  facts  fully  brought  out  were  that  the 
staybolt  deflection  is  much  greater  in  a  flexibly  stayed  boiler 
than  in  a  rigidly  stayed  boiler,  that  certainly  during  the 
whole  period  of  operation  and  probably  until  the  boiler  tem- 
perature had  reached  that  of  the  atmosphere  the  staybolt  is 
in  constant  motion  as  evidenced  by  the  fact  that,  out  of  the 
hundreds  of  measurements  taken,  there  were  no  two  consecu- 
tive measurements  alike;  that  the  two  types  of  boiler  con- 
struction (Wootten  and  radially  stayed)  have  quite  different 
effects  on  staybolt  deflection;  and  that  firebox  temperatures 
and  the  action  of  the  tubes  have  a  marked  influence  on  stay- 
bolt  deflection  at  the  front  end  of  the  firebox. 

These  tests  also  showed  in  a  marked  degree  the  extreme 
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by  the  test  is  that  the  Wootten  firebox  is  much  more  rigid 
than  the  wide  firebox  when  rigidly  stayed  with  the  radial 
stays,  and  that  if  it  were  given  a  complete  installation  of 
flexible  bolts  the  dift'erence  between  the  two  would  be  very 
much  greater  than  that  indicated  in  these  tests. 

In  every  case  the  extreme  sensitiveness  of  the  sheets  to 


sensitiveness  of  tlie  plates  to  changes  of  temperature.  For 
example,  a  cold  boiler  may  be  filled  with  water  of  any  tem- 
perature from  cold  to  boiling  and  there  will  be  no  relative 
motion  between  the  sheets.  But  let  the  fire  be  laid  and  a 
piece  of  lighted  waste  thrown  in  to  ignite  it,  and  it  has,  thus 
far,  been  impossible  to  get  a  reading  before  the  sheets  would 
show  a  movement,  though  this  has  been  done  within  ten  sec- 
onds from  the  time  of  the  ignition  of  the  waste. 

This  investigation  is  merely  indicative  and  not  conclusive. 
The  absence  of  any  data  upon  which  to  estimate  the  prob- 
able movement  and  buckling  of  the  sheets  made  a  redesign- 
ing of  the  apparatus  necessary,  and  the  use  of  boilers  with 
a  mixed  assortment  of  staybolts  in  the  second  case,  gave 
results  that  would  probably  be  greatly  modified  were  boilers 
with  complete  installations  to  be  used.  But  there  is  this 
indication,  that  the  boiler  will  expand  and  the  staybolts  de- 
flect if  they  have  a  chance,  and  that  this  chance  is  much 
greater  with  a  flexible  bolt  than  it  is  with  a  rigid  one. 

As  has  already  been  intimated,  the  difference  in  the  con- 
ditions of  operation  of  the  apparatus  makes  a  clean-cut  com- 
parison between  the  Wootten  type  and  the  wide  firebox 
radially  stayed  boiler  impossible.     But  the  impression  left 
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any  changes  of  firebox  temperature  was  noted.  This  fully 
explains  the  constant  bending  motion  to  which  the  bolts  are 
subjected  while  the  boiler  is  at  work. 

It  naturally   follows  from  this  that  a  boiler  which  is  so 
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built  as  to  permit  the  sheets  to  expand  under  the  influence 
of  temperature  changes,  will  put  less  stress  upon  the  stay- 
bolts  and  sheets  than  one  where  such  freedom  of  motion  does 
not  exist.  There  is  no  reason  to  think  that  there  was  any 
great  difference  in  the  temperatures  of  the  sheets  of  the 
two  boilers,  and  yet,  as  I  have  already  indicated,  there  was 
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a  marked  difference  in  the  movements  of  the  staybolts  and 
the  sheets.  If  a  given  change  of  temperature  produces  a 
definite  change  of  dimension  in  the  sheet,  anything  that  pre- 
vents this  change  must  itself  be  subjected  to  stress  and  must 
put  a  similar  stress  upon  the  sheets.  Hence,  so  far  as  these 
investigations  have  been  carried,  they  indicate  the  value 
of  using  the  flexible  in  preference  to  the  rigid  bolt  as  a  means 
of  reducing  stresses  in  the  firebox. 

There  is  one  point  that  cannot  be  expressed  in  cold  figures 


and  that  is  the  impression  that  this  work  makes  on  observers. 
After  watching  the  delicate  and  sensitive  movement  of  the 
sheets  and  staybolts  and  the  difference  in  the  action  of  the 
flexible  and  the  rigid  bolts,  everyone  was  greatly  impressed 
with  the  superiority  of  the  flexible  bolt  as  a  means  of  re- 
ducing the  probable  stresses  that  the  several  parts  of  the 
boiler  are  called  upon  to  sustain.  The  progress  of  this  work 
has  driven  home  in  a  convincing  manner  the  advantages  of 
flexibility  in  boiler  con.struction. 


Progress  and  Standardization 

Development    of    Brake    Beam    and    Air    Brake 
Illustrates  Need  for  Free  Play  of  Inventive  Genius 


DURING  the  hearings  before  the  House  Committee  on 
Interstate  and  Foreign  Commerce,  a  number  of  manu- 
facturers of  railway  equipment  presented  voluntary 
statements  as  to  certain  phases  of  the  question  of  the  dis- 
position of  the  railroads  at  the  expiration  of  federal  opera- 
tion. During  their  appearance  before  the  committee  these 
men  were  practically  all  asked  for  their  opinions  relative  to 
standardization  of  railway  equipment.  In  response  to  these 
questions  the  following  letter  was  addressed  to  Representa- 
tive Esch,  chairman  of  the  committee,  by  Alba  B.  Johnson, 
president  of  the  Railway  Business  Association.  The  letter, 
which  presents  a  concrete  illustration  of  the  part  competition 
and  initiative  have  played  in  the  rapid  development  and 
improvement  of  railway  facilities,  is  as  follows: 

Manufacturers  of  railway  equipment  upon  concluding 
voluntary  statements  before  your  committee  were  asked  by 
you  their  opinion  regarding  standardization.  They  replied 
that  they  favored  interchangeability  of  car  or  locomotive 
parts  through  standardization  of  dimensions,  but  regarded 
it  as  essential  to  progress  that  there  be  variety  of  design  and 
ocmpetition  among  inventors  and  developers  of  appliances. 

It  is  due  to  you  and  to  ourselves  that  a  fuller  explanation 
of  our  view  and  of  the  reasons  underlying  it  should  be  made. 
By  conference  and  correspondence  we  have  obtained  the 
knowledge  and  judgment  of  members  of  our  association  and 
others.  In  the  subjoined  statement  we  endeavor  to  demon- 
strate that  competition  is  essential  to  progress  in  service  and 
in  economy,  that  voluntary  standardization  by  the  railways 
acting  collectively  has  long  afforded  and  can  continue  to 
afford  all  desirable  interchangeability,  and  that  diversity  of 
design  is  the  indispensable  condition  for  exertions  by  in- 
ventors and  by  developers  of  appliances.  As  bearing  upon 
diversity  of  design,  a  description  is  given  of  a  typical  com- 
petitive appliance,  the  brake  beam  rigging.  Authorities 
quoted  in  the  statement  are  connected  with  the  several  con- 
cerns which  make  such  rigging,  and  speak  in  response  to 
our  request. 

As  a  factor  in  progress  what  is  at  stake  is  competition. 
If  Congress  adopts  the  principle  set  forth  in  Section  9  of  the 
Cummins  Bill  (S.  2906),  which  deals  with  consolidations, 
the  20  to  35  ultimate  systems  will  be  so  formed  that  "com- 
petition shall  be  preserved  as  fully  as  possible."  The  govern- 
ment determines  rates,  in  which  competition  has  therefore 
largely  ceased.  What  remains  is  competition  in  service  and 
economy. 

Such  competition  in  the  past  has  been  maintained  be- 
tween railways  and  between  makers  of  devices.  The 
makers'  occupational  motive  for  maintaining  competition  in 
both  directions  is  self-preservation;  but  the  public  has  a 
vital  interest  in  the  preservation  of  these  manufacturing 
enterprises   and    in   the   continuance   of   competing    railway 


systems,  since  upon  such  enterprises  and  such  railway  com- 
petition depends  quality  and  cheapness  of  transportation 
performance. 

From  economical  operation,  the  public  benefits  through 
larger  railway  income,  stronger  railway  credit,  more  vigor- 
ous improvements  of  and  additions  to  facilities  and  through 
a  tendency  to  keep  down  rates. 

Standardization  means  the  elimination  of  competition. 

Insofar  as  standardization  is  desirable  for  the  sake  of 
practical  stability  and  convenience  of  repairs,  the  railroads 
themselves,  with  the  co-operation  of  the  manufacturers,  have 
in  the  natural  course  of  business  adopted  and  employed  it. 
A  standard  specification  in  vogue  on  American  railways  is 
not  the  edict  of  a  potentate  or  board  of  potentates.  It  comes 
up  from  below.  It  must  make  its  way  into  general  approval 
before  it  can  have  the  force  of  a  regulation  which  the  mi- 
nority will  observe.  So  far  as  the  manufacturer  goes,  the 
matter  of  applicability,  of  usability,  which  is  the  same 
thing  as  interchangeability  is  out  of  his  hands  without 
action  of  government. 

For  several  decades  the  Master  Car  Builders'  Association 
and  the  Railway  Master  Mechanics'  Association  (locomo- 
tive), scientific  institutes  of  railway  officers,  have  armually 
added  to  the  appliances  whose  dimensions  and  requirements 
for  performance  are  "specified."  These  the  American  Rail- 
way Association,  as  it  existed  prior  to  government  control, 
recommended  to  all  the  roads.  Generally,  they  were  put 
into  effect  as  soon  as  announced. 

The  need  of  standardization  of  locomotives  is  almost 
wholly  imaginary.  A  locomotive  rarely  leaves  the  road  own- 
ing it  or  even  the  division  for  which  it  was  built;  hence  in 
time  of  peace  and  almost  entirely  in  time  of  war  all  loco- 
motive repairs  are  made  at  home. 

As  to  cars,  interchangeability  has  been  made  universal  in 
the  United  States.  Accompanying  this  statement  we  pre- 
sent to  your  committee  copies  of  two  dictionaries  issued  an- 
nually by  the  Simmons-Boardman  Company,  publishers  of 
the  Railway  Mechanical  Engineer,  one  dealing  with  locomo- 
tive appliances,  the  other  with  car  appliances.  The  latter 
part  of  each  book  contains  the  standards  referred  to,  with 
pictures  and  drawings.  From  these  books  your  committee 
can  derive  a  conception  of  the  extent  to  which  the  railroads 
when  occasion  required  have  standardized  voluntarily. 

To  grasp  the  significance  of  the  burden  which  a  develop- 
ing mechanical  practice  sustains  in  transportation  progress, 
it  is  necessarj'  to  bear  in  the  mind  the  fundamental  of  rail- 
road econom)'. 

In  freight,  the  problem  is  the  number  of  tons  that  can  be 
hauled  by  one  locomotive  with  one  crew — in  a  word,  the 
train-load.  Possibly  the  largest  single  factor  in  the  notable 
prosperity  of  such   a  road  as  the  Union  Pacific  has  been 
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the  success  of  the  management  iii  attaining  heavy  train- 
loading.  It  was  in  jiursuit  of  this  economy  that  the  late 
ISIr.  Harriman  gave  his  days  to  experiment  and  devoted 
hundreds  of  millions  to  capital  improvements.  For  aug- 
mentation of  train-load,  railroads  in  all  parts  of  the  country 
which  had  been  pemiitted  to  accumulate  the  investment  basis 
have  poured  out  e.\penditures.  They  have  built  larger  and 
stronger  cars.  The\-  have  constructed  more  powerful  engines 
to  haul  the  larger  cars  and  more  of  these  cars  to  the  train. 
They  have  provided  Iieavier  roadway,  rails,  and  bridges  to 
sustain  the  enormously  more  ponderous  train  and  cargo. 

These  expenditures,  by  reducing  the  cost  of  drawing 
freight  per  ton  per  mile,  not  only  paid  for  themeselves,  but 
so  far  offset  the  rising  cost  in  wages  and  material  as  to 
postpone  for  years  before  1910  the  necessity  for  asking  that 
freight  rates  be  raised.  The  trainload  as  a  foundation  basis 
of  railroading  explains  the  despair  of  managers  when  em- 
ployees proposed  extra  men  in  crews  and  a  limit  on  length 
of  trains. 

Passenger  trains  liave  been  made  heavier  also.  More 
persons  are  carried  to  the  car.  Steel  has  taken  the  place  of 
wood  for  safetw     Speed  has  been  increased  for  convenience. 

To  all  this  development  there  has  lieen  at  every  stage  and 
in  every  phase  a  mechanical  limit.  For  instance,  the  move- 
ment of  the  train  must  be  controlled.  The  engineer  must 
be  able  to  slow  down  or  stop  in  any  emergenc)'.  That  is 
to  say,  railways  can  progress  in  economy  of  operation  no 
faster  than  the  development  of  the  brake.  The  air  brake  of 
the  60's  replacing  for  more  exacting  uses  the  hand  brake, 
achieved  a  stupendous  advance;  hut  stopping  the  toy  trains 
of  that  era  was  to  the  stopping  of  the  100-car  train  of  125- 
ton  loaded  cars  of  today  what  the  air  brake  of  1870  was  to 
the  air  brake  of  1919.  Progress  in  the  trainload  and  in  the 
brake  has  gone  hand  in  hand. 

Even  in  the  years  when  because  of  patent  protection  there 
was  only  one  maker  of  air  brakes,  competition  was  an  ever- 
present  influence. 

First  there  was  the  competition  Ijetween  railways.  The 
most  progressive-minded  of  the  managers  were  perpetually 
engaged  in  rivalry  for  cheaper  operation.  If  practice  had 
been  standardized  for  all  lines  no  departure  could  have 
been  undertaken  on  any  of  them  until  the  whole  national 
system,  perhaps  a  central  omnipotent  board,  could  be  per- 
suaded. Cars  of  a  certain  capacity  would  have  been  obliga- 
tory until  all  new  cars  for  all  lines  contracted  for  after  a 
specified  date  might  be  built  larger.  Territorial  and  topo- 
graphical contrasts  in  conditions  confronting  the  .several 
lines  might  imperfectly  and  tardily  be  met.  The  working 
of  this  tendency  in  practice  can  be  ob.served  in  the  govern- 
ment standard  cars  allocated  to  some  roads  which  had  long 
since  adopted  larger  capacity  as  best  suited  to  their  special 
problems. 

Second  there  was  the  potential  comjietition  of  makers  who 
might  bring  out  competing  Ijrakes  sufficiently  original  to 
convince  the  patent  office.  A  rival  actually  established  it- 
self, though  it  now  in  part  covers  its  patent  situation  by  a 
license  arrangement.  What  kept  one  concern  so  long  alone 
in  the  field  was  that  it  diligently  developed  improvements — 
in  short,  it  acted  as  it  would  have  had  to  act  if  competition 
had  been  actual  in.stead  of  merely  potential.  A  vivid  fonn 
of  potential  competition  was  that  of  makers  ready  to  enter 
the  field  the  moment  patent  rights  expired.  To  maintain 
its  commercial  position  the  single  maker  long  before  each 
such  expiration  abandoned  the  air  brake  of  yesterday  and 
substituted  a  new  device,  protected  in  turn  by  new  patents. 
The  public  was  benefited  because  the  essential  advantage 
which  induced  progressive  railways  to  try  and  use  the  newer 
appliance  was  the  net  saving  in  cost  of  operation  through 
enlargement  of  the  trainload. 

A  significant  feature  of  the  standard  vehicles  built  by  the 
United   States   Railroad   Administration   was   the   effort,   in 


some  cases  successful,  to  use  an  appliance  upon  which 
patent  rights  had  run  out  and  thus  to  exclude  from  the 
bidding  more  recent  inventions  still  protected.  From  tlie 
point  of  view  of  the  public  this  is  penny  wise  and  pound 
foolish.  It  attains  a  little  immediate  cheapness.  In  doing 
so  it  exterminates  by  starvation  the  breed  of  inventors  whose 
work  is  to  promote  not  alone  little  economies  but  groat  ones. 

\n  illustration  more  typical  than  the  air  brake  is  its  ad- 
junct, the  brake  beam.  In  what  follows  it  has  been  thought 
convenient  to  employ  for  concrete  illustration  one  appliance 
rather  than  several.  For  this  purpose  the  device  selected 
is  the  brake  beam.  This  appliance  is  attached  both  to  loco- 
motives and  to  cars.  Rigid  standardization  of  its  dimen- 
sions and  of  its  strength  is  necessary  and  is  enforced.  From 
six  to  a  dozen  types  are  in  use,  while  unsolved  problems 
with  regard  to  it  are  today  the  object  of  stud>'  and  experi- 
ment. A  .somewhat  full  description  of  this  rigging  will 
facilitate  an  understanding  of  subsequent  references. 

The  air  brake  can  develop  no  faster  than  the  beam.  For 
between  the  air  cylinder,  whose  piston  is  operated  by  pres- 
sure initiated  in  the  locomotive  cab.  and  the  metal  shoe 
which  in  action  is  forced  against  the  wheel,  there  is  a 
mechanism  which  directly  applies  the  power  to  the  shoe. 
A  failure  of  that  mechanism  puts  the  brake  out  of  com- 
mission. 

The  c\dinder  piston  operates  a  rod  located  under  the 
vehicle  midway  laterally,  and  by  a  S)-stem  of  levers  moves 
the  two,  three  or  four  trussed  brake  beam  structures  toward 
the  pairs  of  wheels  which  they  are  to  brake. 

The  perfomiance  which  is  expected  of  the  beam  rigging 
is  this:  that  it  receive  the  cylinder  power;  that  it  move  so 
that  simultaneously  the  shoe,  w-hich  is  fastened  to  it,  will 
be  pressed  against  the  wheel;  and  that  it  stand  the  strain. 

It  is  in  standing  the  strain — that  is,  in  the  dependability 
and  durability — that  progress  has  been  made  and  is  still 
promised  in  the  brake  l^eam.  If  a  manufacturer  claims 
superiority  for  his  type  it  is  to  those  qualities  that  he  refers. 

The  Master  Car  Builders'  standards  tell  him  how  many 
inches  the  Ijeam  must  measure  from  tip  to  tip  and  through- 
out its  external  outline  in  order  to  fit  the  various  cars.  They 
prescrilje  the  height  at  which  the  lieam  must  hang  aljove 
the  rail.  They  require  specified  dimensions  and  locations 
for  certain  parts  of  trussed  structures.  Consequently  when 
a  car  off  the  rails  of  the  owning  road  is  found  with  a 
damaged  Ijrake  l^eam  and  the  road  on  whose  rails  it  is 
sojourning  is  addicted  to  a  beam  of  another  t_\']3e,  the  de- 
fective l^eam  can  be  replaced  by  one  carried  in  stock  by 
the  road  wliich   does  the  repairing. 

The  argument  in  favor  of  standardization  is  that  while 
interchangeability  of  beams  as  a  whole  is  maintained  with 
variety  of  detail,  each  several  part  of  the  beam  structure 
cannot  be  replaced  Ijy  a  part  from  another  type  of  beam, 
hut  tlie  whole  beam  must  be  substituted.  Another  view 
prevails.  This  is  that  serviceable  and  safe  brake  beam  re- 
pairs are  onl)-  made  when  the  parts  of  the  lieam  structure 
have  been  put  together  under  the  same  tests  and  conditions 
as  surround  the  manufacture,  inspection  and  acceptance  of 
new  beams;  whereas  such  conditions  are  not  and  cannot  be 
present  on  yard  repair  tracks.  The  discarded  beam  is  not 
wasted.  It  is  subsequently  carried  to  a  place  where  under 
rigid  conditions  qualified  mechanics  restore  it;  and  it  takes 
its  course  of  standard  inspection  like  a  new  beam  before  it 
can  again  be  placed  on  a  vehicle. 

In  their  requirements  the  Master  Car  Builders'  Associa- 
tion includes  loads  that  beams  shall  successfully  carry;  but 
the  means  by  which  the  maker  shall  impart  the  specified 
power  of  resistance  to  the  Ijeam  and  its  parts  is  within  his 
own  province.     That  is  the  field  in  which  progress  lies. 

The  original  brake  beam  was  wooden.  As  trainloads  lie- 
gan  to  enlarge  it  was  seen  that  a  wooden  beam  strong 
enough   for  the  new  conditions  would  be  a  monstrosity  in 
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size.  Mr.  C.  F.  Huntoon  writes  that  "the  best  design  of 
truss  metal  beam  IS  years  ago  weighing  approximately 
63  lb.,  carried  a  load  of  6,500  lb.  at  1/16-in.  deflection,  this 
deflection  being  the  ma.ximum  allowed  by  the  M.  C.  B.  As- 
sociation, while  today  a  beam  of  77  lb.  weight,  or  20  per 
cent  increase,  will  carry  a  load  of  15,000  lb.  at  1/16-in.  de- 
flection, an  increase  of  over  125  per  cent  in  strength  and 
efficiency."  Mr.  Huntoon  attributes  such  progress  "to  special- 
ists who  have  directed  their  efforts  to  some  one  device  or 
detail — each  vying  w'ith  the  other  to  produce  an  article  of 
superior  merit;"  and  he  says,  "without  this  competition  and 
the  protection  afforded  by  letters  patent,  there  would  be  no 
fast  schedule  trains  and  boats,  no  telephones  on  the  desk 
or  automobiles  for  convenience  or  pleasure;  in  fact,  the  in- 
dustrial progress  of  this  country  has  been  stimulated  by  and 
is  largely  due  to  these  very  factors." 

The  adxance  proceeded  through  various  forms  in  metal. 
At  first  light  metal  beams  met  the  situation,  beginning  witli 
a  trussed  structure  of  pipe.  Further  increase  in  train 
weights  led  from  year  to  year  to  development  of  more  ade- 
quate trussed  brake  beam  structures  by  various  manu- 
facturers, differing  in  the  various  parts,  most  notably  in  the 
"beam"  or  "compression"  part  jjroper — for  example,  the 
"U,"  the  solid  bar,  the  "channel,"  the  angle,  the  "T"  and 
so  on.  Each  of  these  types  taken  in  cross  section  has  a  dis- 
tinctive value  within  itself  and  within  its  relation  to  other 
parts  of  the  brake  beam  structure.  Each  of  them  represents 
the  means  by  which  inventive  genius  competes  for  supe- 
riority in  meeting  conditions  as  tliey  evolve.  Tests  of  these 
types  and  features  are  continually  going  on  in  the  railway 
shops. 

There  have  been  strong  and  eminent  advocates  of  a  stand- 
ard beam.  The  railway  men  as  a  wliole  liave  preferred  to 
leave  the  opportunity  open  for  continued  improvement.  Since 
the  proposal  for  a  standard  beam  was  made  seriously  in 
1910,  substantial  improvement  has  been  made. 

Mr.  A.  H.  Pe}-cke  writes :  "The  brake  beam  manufac- 
turers have  conferred  with  the  Brake  Shoe  and  Brake  Beam 
Committee"  (of  the  Master  Car  Builders'  Association)  "this 
last  year  with  a  view  to  straightening  out  a  good  many 
points  in  relation  to  interchange  dimensions,  clearance  con- 
ditions, etc.,"  and  cites  a  report  delivered  before  the  M. 
C,  B.  convention  in  Atlantic  City  in  1919  Ijy  Mr.  B.  B. 
Milner,  of  the  New  York  Central,  suggesting  changes  which 
are  necessary;  also  giving  a  complete  synopsis  of  the  brake 
beam  situation  since  about  1905.  Mr.  Peycke's  opinion  is 
that  "The  standardization  of  brake  beams  would  be  de- 
cidedly disadvantageous  to  the  railroads  and  people  of  the 
country,  and  any  attempt  to  adopt  a  standard  beam  would 
suppress  initiative,  invention,  genius  and  progress." 

Mr.  .Albert  Waycott  observes:  "Seven  or  eight  different 
types  of  brake  beams,  all  interchangeable  on  equipment  in 
service  and  all  meeting  the  il.  C.  B.  tests,  will  surely  illus- 
trate how  both  improvement  and  competition  might  easily 
have  been  greatly  reduced  had  any  one  'type'  been  insisted 
upon." 

The  manifest  need  today,  according  to  Mr.  C.  Haines 
Williams,  "is  a  more  strict  enforcement  of  existing  M.  C.  B. 
rules  and  more  rigid  application  of  test  and  manufacturing 
requirements.  ,  .  .  No  single  design  of  beam  has  ad- 
vantages sufficient  to  compensate  for  the  penalty  of  having 
Ijrake  beams  stand  still  for  years.  .  .  .  The  initiative 
and  unhampered  genius  that  produced  the  brake  beam  and 
brake  transmission  rigging  that  has  always  satisfactorily 
controlled  our  high  speed  trains  cannot  with  safety  be  de- 
stroyed. .  .  .  The  success  of  past  practice  guarantees 
proper  care  of  future  problems  if  not  interfered  with  by 
standardization,  which  would  unquestionably  develop  indif- 
ference on  the  part  of  the  interested  brake  beam  manufac- 
turers of  today.  All  the  present  M.  C.  B.  rules,  specifica- 
tions, requirements  and  safeguards  have  come,  without  ex- 


ception, from  the  recommendations  and  practices  of  brake 
beam  manufacturers." 

Whatever  may  be  the  future  of  voluntary  standardization, 
it  is  our  conviction  that  the  best  interest  of  the  public  lies 
in  leaving  the  railways  free  without  any  government  par- 
ticipation in  the  process. 

An  important  consideration  cognate  to  this  view  in  ever)' 
line  of  railway  requirements  is  that  of  centralized  buying. 
Standardization  would,  we  fear,  do  more  than  put  a  stop  to 
the  maintenance  of  vigorous  departments  of  the  manufac- 
turing establishments  for  the  testing  and  development  of 
new  devices  and  features.  Not  only  would  all  the  companies 
be  reduced,  so  to  speak,  to  automata  filling  orders  to  speci- 
fications, but  there  would  be  the  further  tendency  to  con- 
centration of  purchasing  in  some  central  bureau.  Its  re- 
s[)onsible  lieads  would  probably  not  get  and  keep  personal 
knowledge  of  the  reliability  and  resources  of  individual 
makers.  Bidding  would  tend  to  be  controlled  more  and 
more  by  the  element  of  price,  and  less  and  less  liy  the  ele- 
ment of  quality  and  durability.  The  Ijureau  would  tend  to 
leave  in  the  hands  of  subordinates  the  designation  of  those 
makers  permitted  to  l;id.  Inevitably  this  would  degenerate 
mto  a  stereotj'ped  process  Ijereft  of  commercial  enterprise 
and  intelligence  on  both  sides  of  the  counter. 

\Miat  demands  the  future  will  make,  wlio  can  prophesy? 
Mr.  Charles  J.  Graham  remarks:  "Had  the  thought  of 
standardization  of  parts  Ijeen  put  into  effect  some  years  ago, 
we  would  still  be  using  wooden  brake  lieams.  .  .  .  The 
same  is  true  today.  There  remains  ample  field  for  further 
improvements  if  they  are  not  stifled  by  the  fixing  of  stand- 
ard details  for  parts." 

We  are  told  that  locomotives  and  cars  have  reached  nearl_\' 
if  not  quite  their  maximum  capacity;  that  they  already  crowd 
the  overhead  clearance  of  Ijridges  and  tunnels ;  that  to  widen 
the  traffic  gage  would  involve  expenditures  of  appalling  mag- 
nitude not  only  in  acfiuirements  of  wider  rights  of  way  but 
in  shifting  and  relaying  existing  tracks  while  traffic  was 
carried  on;  that  to  lengthen  the  vehicles  would  involve  us 
in  costly  track  problems  and  complications  involving  station 
platforms  and  the  like. 

Such  pessimism  is  a  counsel  of  sloth.  For  freight  trans- 
|iortation  at  least  higher  actual  speeds  may  be  a  possibility 
contained  in  the  now  rapid  elimination  of  grade  crossings. 
To  what  extent  will  this  and  other  tendencies  tow-ard  fuller 
use  of  cars  affect  the  stresses  placed  upon  every  part  of  the 
rolling  stock.?  Is  it  certain  that  electric  propulsion  will 
liring  no  new  conditions  in  this  respect,  or  that  fuel  or  other 
source  of  motive  energy  in  the  future  is  even  yet  identified? 
Who  can  affirm  that  the  controlling  factor  in  future  trans- 
portation development  is  yet  dreamed  of  in  our  phvsics  and 
chemistry  or  other  branch  of  scientific  pioneering? 

The  manufacturer  has  always  anticipated  each  new  de- 
mand. When  it  came  he  w-as  ready  for  it.  He  can  exist 
and  perform  that  function  only  if  experimentation  is  free 
on  the  several  railway  systems  and  if  achievements  for  the 
welfare  of  mankind  promise  reward  to  the  inventor  of  ap- 
pliances and  profit  to  the  developer. 


J.AP.\NESE  Larorers'  Wages. — The  average  wage  for  an 
unskilled  Japanese  male  laborer  today  is  48  cents  and  for 
a  female  laliorer  j2  cents  a  daw  A  skilled  laliorer  earns 
from  $1.10  to  $1.68  a  day.  These  rates  are  about  70  per 
cent  above  pre-war  rates.  Besides  the  daily  rates,  however, 
>early  bonuses  are  given  of  a  month's  wages,  and  often 
considerable  more.  The  working  hours  may  be  given  gen- 
erally as  70  hours  per  week,  and  the  amount  of  work  pro- 
duced per  hour  by  a  Japanese  workman  is  about  one-half 
tiiat  produced  by  an  average  British  workman  where  large 
jobs  and  lieavy  machinery  are  concerned. — The  Engineer. 
(London.) 
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RAILROAD  ADMINISTRATION  NEWS 

The  number  of  passengers  carried  one  mile  in  August  was 
4,375,694,522,  according  to  the  monthly  report  of  the  Oper- 
ating Statistics  Section.  This  was  an  increae  of  8.8  per 
cent  over  August,  1918.  For  the  eight  montlis  ending  with 
August  31  the  number  of  passengers  carried  one  mile  was 
28,793,142,453,  an  increase  of  6.3  per  cent. 

RAILRO.AD  FACILITIES  BELOW  DEMAND  OF  TR.4FFIC 

The  railroads  of  the  country  are  now  doing  a  heavier 
business  for  the  present  season  of  the  year  than  was  ever 
done  in  the  history  of  the  railroads  in  normal  years,  and 
practically  as  heavy  business  as  was  done  at  this  season  in 

1918,  which  exceeded  all  previous  records,  according  to  a 
statement  authorized  by  the  director  general  on  October  12. 
They  have  more  cars  in  actual  service,  after  excluding  cars 
held  out  of  service  for  repairs,  than  in  1917  or  1918.  While 
the  bad-order  car  situation  was  greatly  embarrassed  by  the 
extensive  strikes  among  shopmen  in  August,  the  percentage 
of  bad-order  cars  is  now  rapidly  improving.  There  was  an 
increase  of  52,456  cars  in  serviceable  condition  betw-een 
August  16  and  October  4,  of  which  12,110  were  added  in 
the  one  week  ending  October  4. 

MILES  PER  C.1R  PER  DAY  INCREASING 

As  indicative  of  increased  efficiency  in  the  use  of  freight 
cars,  the  average  mileage  per  freight  car  per  day  in  October, 

1919,  was  27.3,  as  compared  with  26.7  in  September,  1919, 
according  to  a  statement  authorized  Ijy  the  director  general. 
The  comparison  with  October  of  the  two  preceding  years  is 
as  follows: 

October,    19!9     27.3 

October,    1918     26.0 

October,    1917    25.9 

The  comparative  progress  thus  made  in  October  is  even 
lietter  than  that  made  in  September,  as  is  shown  by  the  fol- 
lowing comparison  with  September  of  the  two  preceding 
years : 

September.    1919    26.7 

September.    1918    26.5 

September.     1917     26.4 

NUMBER    OF    BAD    ORDER   CARS   BEING   REDUCED 

Steadv  and  gratifying  progress  continues  to  be  made  in 
connection  with  the  bad-order  car  situation,  according  to  a 
statement  recently  authorized  by  the  director  general  of  rail- 
roads. 

Excluding  cars  held  out  of  service  as  not  worth  repairing, 
bad-order  cars  had  fallen  on  November  15  to  130,833,  or 
5.2  per  cent.  The  figures  since  October  4  have  been  listed 
as  follows: 

No.  Per  Cent 

October     4    ■ 172,210  6.9 

October   11    169,343  6.7 

October   18    163,986  6.5 

October   25    156,372  6.3 

November     1    146,702  5.8 

November     8    136,238  S.4 

November  15    130,833  5.2 

Including  cars  held  out  of  service  as  not  worth  repairing, 
the  number  of  bad-order  cars  has  decreased  to  150.133,  or 
5.9  per  cent  on  November  IS.  The  figures  since  October  4 
follow: 

No.  Per  Cent 

October     4    191.656  7.6 

October  11    ". 188.308  7.4 

October  18   183,070  7.2 

October  25    175,348  7.0 

November     1    166.514  6.5 

November     8   155,564  6.1 

November    15    150.133  S.9 


•ikaix:men  seek  interpretation  or  overtime  proposal 

A  committee  representing  the  four  brotherhoods  of  train 
service  employees  was  to  confer  with  Director  General  Mines 
on  Tuesday,  December  2,  to  ask  a  more  specific  interpreta- 
tion of  his  recent  proposal  to  allow  time  and  one-half  for 
overtime  in  freight  service,  contingent  upon  the  elimination 
of  all  arbitraries  and  special  allowances.  The  committee, 
which  has  full  power  to  accept  or  reject  the  overtime  pro- 
posal, was  appointed  at  a  conference  of  the  general  chair- 
men of  the  four  brotherhoods  at  Cleveland,  called  to  con- 
sider Mr.  Hincs'  proposal,  after  the  conference  had  voted 
to  accept  his  offer  of  a  held-away-from-home  terminal  rule 
providing  for  payment  of  wages  for  time  held  at  other  than 
the  home  terminal  after  16  hours.  This  was  as  a  substi- 
tute for  rules  proposed  by  the  trainmen  and  firemen  provid- 
ing for  pay  after  10  hours.  About  180  general  chairmen  of 
the  firemen's  brotherhood  held  a  conference  to  consider  what 
should  be  done  in  connection  with  their  demand  for  a  gen- 
eral wage  increase,  which  has  not  been  acted  upon  by  the 
Railroad  Administration. 


ORDERS  OF  THE  REGIONAL  DIRECTORS 

American  Red  Cross. — The  Northwestern  regional  direc- 
tor, file  33-1-17,  urges  that  even,-  officer  and  employee  be 
given  an  opportunity  to  take  a  Red  Cross  membership  for  the 
coming  year  in  view  of  the  great  humanitarian  work  the 
American  Red  Cross  has  performed. 

Empl-oyment  of  Men  in  Train  and  Engine  Service. — The 
Northwestern  regional  director,  file  42-1-87,  requires  that 
men  entering  the  service  to  fill  the  position  of  brakemen, 
flagmen,  baggagemen,  switchmen  and  firemen  must  be  able 
to  read  and  WTite;  will  be  required  to  pass  uniform  exam- 
ination and  will  comply  with  the  regulations  governing  the 
use  of  standard  watches. 

Incomplete  Brakes  on  Gondola  Cars. — Supplement  2  to 
Circular  201  of  the  Southwestern  regional  director  states  that 
500  U.  S.  Standard  hopper  cars,  allocated  to  the  Pere  Mar- 
quette, built  by  the  Ralston  Steel  Car  Company  and  num- 
bered 13,000  to  13,499,  were  placed  in  service  without  sheave 
wheels  on  brake  and  hand  brake  pull  rod.  The  circular 
instructs  that  where  these  cars  are  found  with  sheave  wheels 
omitted  on  the  end  of  the  hand  brake  rod  changes  should  be 
made  at  once,  regardless  of  owTiership. 

Improved  Car  Handling. — Circular  86  of  the  Northwest- 
ern regional  director  calls  attention  to  the  necessity  for  the 
improving  of  car  handling,  especially  in  view  of  the  present 
acute  situation  in  connection  with  car  supply.  In  addition 
to  this,  particular  attention  should  be  paid  to  the  prompt 
delivery  of  cars  to  connections,  early  arrivals  at  freight  houses 
and  team  track  deliveries,  prompt  unloading  of  equipment 
and  movement  of  "company"  material  utilizing  the  full  ca- 
pacity for  loading,  which  will  result  in  saving  of  much  equip- 
ment for  revenue  loading. 


Substitute  for  Pneumatic  Tires. — From  Christiania, 
Norway,  Consul  General  Marion  Letcher  reports  that  Lieut. 
Col.  Fridtjof  Andersen,  a  retired  Norwegian  army  officer, 
has  just  perfected  an  invention  which  he  claims  will  serve 
a  sa  substitute  for  pneumatic  tires  now  used  on  motor  ve- 
hicles. The  invention  involves  the  use  of  steel  springs  tan- 
gentially  applied  to  the  wheels,  with  an  outer  rim  of  solid 
rubber,  steel,  wood  or  other  material.  The  inventor  claims 
that  spring  wheels,  manufactured  according  to  his  designs, 
may  be  used  on  street  cars  and  railway  trains,  as  well  as  on 
lighter  vehicles.  No  arrangements  have  as  yet  been  made 
for  the  manufacture  of  spring  wheels. — Manufacturers  News. 
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INSULATING  TRAIN  STEAM  PIPES 

BY  W.  N.  ALLMAN 

THE  subject  of  fuel  conservation  has  been  one  of  con- 
siderable discussion  during  the  past  few  years  and  at 
the  present  time  is  a  matter  of  paramount  importance. 
The  conservation  of  fuel  should  therefore  not  be  treated 
lightly  and  every  phase  of  the  subject  should  be  carefully 
studied  and  investigated.  There  has  been  much  literature 
published  by  the  various  departments  of  the  government, 
treating  the  subject  in  a  most  complete  manner  and  it  is  now 
acknowledged  by  all  to  be  a  vital  factor  and  therefore  must 
not  be  neglected  even  to  the  smallest  detail. 

In  the  operation  of  passenger  train  equipment  there  is 
considera.ble  exposure  of  the  train  steam  heat  line.  The 
radiating  surface  on  an  80-ft.  line  for  a  10-car  train  would 
be  500  sq.  ft.,  and  there  would  be  a  large  loss  in  heat  units 
if  this  surface  was  not  adequately  protected  by  some  efficient 
form  of  insulation. 

There  are  a  number  of  types  of  insulation  on  the  market 
to-day  which  may  be  generally  grouped  under  the  laminated 
type,  the  moulded  type  and  the  cellular  type.  Primarily,  the 
load  is  placed  on  the  locomotive  and  by  reducing  the  amount 
of  steam  required  to  a  minimum  the  saving  in  dollars  and 
cents  is  realized. 

The  problem  is  to  carry  the  heat  to  destination — interior 
of  the  cars — with  the  least  amount  of  loss,  and  this  can  only 
be  done  by  properly  insulating  the  train  steam  pipes.  It 
should  also  be  understood  that  the  efficiency  of  all  insula- 
tions varies  according  to  the  size  of  the  pipe  to  which  it  is 
applied;  according  to  the  temperature  of  steam  in  the  pipes 
and  the  temperature  of  the  surrounding  air;  another  factor 
is  the  thickness  of  the  insulation. 

The  efficiency  of  pipe  covering  is  the  per  cent  saving 
which  would  be  obtained  by  insulating  that  pipe  with  a  cer- 
tain material  over  what  would  be  lost  if  the  pipe  were  left 
bare  or  uninsulated. 

This  per  cent  is  obtained   by  subtracting   die  heat  loss 
of  the  insulated  pipe  from  that  of  the  bare  pipe  and  divid- 
ing the  difference  by  the  heat  loss  from  the  bare  pipe.     Ex- 
pressed as  a  formula  this  would  then  be: 
A  — B 

E  =  

A 
where 

E  :=  Efficiency 

A  =  Heat  loss  through  bare  pipe. 

B   =  Heat  loss  through  insulated  pipe. 

The  heat  losses  may  therefore  be  compared  directly  as 
follows : 

Bare  pipes 100  per  cent 

Efficiency percent  saving 

100   per  cent — per  cent  efficiency  =  loss 
through  insulation  expressed  as  a  percentage 
of  bare  pipes. 
For  example,  an  insulation  having  an  efficiency  of  86  per 
cent  allows  a  loss  of  only  14  per  cent  of  the  loss  from  liare 
pipes. 


TYPES  OF   COVERINGS 

Not  all  pipe  coverings  can  be  termed  good  insulation, 
some  being  efficient  at  low  pressures,  but  very  inefficient  at 
higher  pressures.  Some  coverings  are  fairly  efficient  when 
first  applied  but  soon  deteriorate  and  do  not  maintain  their 
efficiency,  while  others  maintain  their  initial  efficiency  in- 
definitely. The  underlying  principle  of  efficient  insulation 
is  confined  to  dead  air  cells,  and  perhaps  one  of  the  best 
forms  of  pipe  covering  is  that  of  the  laminated  type,  which 
consists  of  a  number  of  layers  of  felt  composed  of  asbestos 
fibre  and  particles  of  finely  ground  spongy  material,  this 
combination  forming  an  extremely  cellular  felt.  These  lay- 
ers of  felt,  being  built  up  in  laminated  form,  confine  a  large 
volume  of  minute  dead  air  cells  between  the  layers,  and  the 
general  construction  makes  it  a  highly  efficient  covering 
and  one  that  is  most  durable  as  well  as  maintaining  its 
efficiency  indefinitely. 

The  next  best  form,  perhaps,  is  the  moulded  type  of  in- 
sulation, known  as  magnesia,  and  which  is  a  light  highly 
efficient  insulation.  In  this  type  of  covering  there  is  also  a 
large  number  of  miscroscopically  small  dead  air  cells. 
These  dead  air  cells  cause  the  air  to  become  stagnant,  and 
thus  a  very  poor  conductor,  thereby  increasing  the  efficiency. 
This  form  of  covering,  however,  is  not  as  adaptable  to  serv- 
ice on  train  pipes  as  is  the  laminated  form,  because  of  the 
constant  vibration  which  is  more  or  less  detrimental  to  this 
form  of  covering.  The  cellular  type  would  then  be  con- 
sidered the  next  best  class  of  covering  for  train  service  and 
it  may  be  of  interest  to  note  the  saving  that  may  be  realized 
from  the  following  analysis,  which  is  based  on  pipe  cover- 
ing one  inch  thick  in  each  instance,  this  being  the  thickness 
now  generally  recognized  to  be  the  most  efiicient  for  train 
service. 

SAVING  DUE  TO  INSULATION 

In  making  this  comparison  three  types  of  pipe  insulation 
are  used,  having  a  known  efficiency,  and  for  the  sake  of 
convenience  they  will  be  designated  as  A,  B  and  C  coverings 
— all  one  inch  thick. 

A  =  Laminated  form. 

B  =  Cellular  type,  corrugations  running  around  the  pipe, 
not  parallel  with  pipe. 

C  ~  Larger  form  with  indentations  in  layers. 

The  efficiency  of  these  coverings  for  a  t\vo-inch  pipe  and 
for  the  temperature  difference  dealt  with  hereafter,  are  as 
follows : 

-4  =  85.84  per  cent. 

B  =  82.00  per  cent. 

C=  78.60  per  cent. 

For  our  investigation  we  will  consider  a  10-car  train, 
each  car  having  80  ft.  of  two-inch  pipe,  which  is  equivalent 
to  500  sq.  ft.  of  radiating  surface.  Train  line  pressure  50 
lb.,  outside  temperature  20  deg.  F.  above  zero.  The  results 
are  calculated  as  follows: 

Temperature  of  steam  in  train  line  at  50  lb. 

pressure    .534  3  jeg. 

Outside  temperature   2O.O  de<». 

Temperature  diltcrencc 314.3  de". 
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Loss  in  B.t.u.'s  per  hour,  per  sq.  ft.  bare  pipe.  . .  1,070.0 

Total  radiating  surface,  sq.  ft 500 

Total  loss  in  B.t.u.'s  per  hour 535,000 

Hours  of  service  per  day 16 

Total  loss  in  B.t.u.'s  per  day 8,560,000 

Assuming  coal  to  have  a  thermal  content  of  10,000  B.t.u.'s, 
this  would  be  equivalent  to  856  lb.  of  coal  per  dav  loss,  or 
4.00 

at  four  dollars  per  ton  =^  .002  .\  856  =  Sl,712  loss 

2,000 
per  day  from  bare  pipes. 

The  saving  per  day  effected  by  using  the  three  t\-pes  of 
covering  which  have  been  described  would  be  as  follows: 

Type    of    covering  Kificiency  Saving  per  day 

■\     85.8-)  per  cent  $1.47 

U     Si.OO  per  cent  1.40 

C     78.60  per  cent  1.35 

The  initial  cost  of  the  covering  would  soon  pay  for  itself 
and  the  saving  of  wasted  heat  units  and  ultimate  dollars 
and  cents  would  soon  amount  to  a  considerable  item.  The 
temperature  of  steam  in  irain  line  of  .5.34..1  deg.  F.  as  covered 
in  the  above  analysis,  is  oljtained  from  the  following 
formula : 
Temperature   of   steam    (saturated)    at   Ijoiler 

pressure  of  200  lb.  per  sq.  in 388  deg.   F. 

Total  heat  in  saturated  steam  at  200  lb.  per 

sq.   in 1,199.2   B.t.u. 

Total  heat  in  satuiated  steam  at  50  lb.  per 

sq.   in 1,178.5  B.t.u. 


Since  change  through  reducing  valve  has  been  a  constant 
heat  change,  that  is,  no  work  done  and  no  heat  gained  or 
lost,  the  heat  in  steam  at  50  lb.  per  sq.  in.  above  normal 
saturation  content  must  be  in  the  form  of  superheat.  There- 
fore: 


W'here : 


H,   =   S   <T,  —  Td) 


Hr  =  Total  heat  above  saturation  heat  content 

S     =:  Specilic  heat  of  superheated  steam 

Ts  =  Highest  temperature  of  superheat 

Tu  =  Normal  temperature  of  steam  at  pressure  given. 

Therefore : 


H 

t   - 

=  20.7 

S 

=   .57 

20.7 

= 

.57  (T 

.  —  T. 

) 

- 

-  T»)   = 

20.7 

- 

=  36.: 

.57 

T»  = 

29S.0 

or  T. 

= 

298.0 

+  36.3 

= 

334.3 

20.7  B.t.u. 


The  above  conditions  and  analysis  may  be  considered  nor- 
mal, and  results  would  vary  with  temperature  conditions. 
For  example,  in  certain  sections  of  the  country  during  the 
winter  the  temperature  would  be  much  lower  than  that 
considered  aljove,  also,  as  the  velocity  of  train  increases  the 
loss  is  greater  and  as  the  foregoing  is  Ijased  entirelv  on  still 
air  conditions,  the  saving  would  be  even  greater  and  more  so 
by  using  the  liest  in.suhition  or  that  having  the  highest  ef- 
ficiency. 

The  following  table  will  Ije  convenient  for  determining 
the  heat  loss  in  B.t.u.'s  from  bare  pipes: 


TOTAL  HEAT  LOSS   IN  B.  T.  U.'S   PER  HOUR  PER  LINEAL  FOOT  OF    BASE    PIPE    OF    DIFFERENT    SIZES    AND    AT    WVRIOr- 

TEMPKRATfRE    DIFFERENCES   AS    GIVEN    BELOW 

.Area  ot 
Pipe  Pipe  riur- 

Size                                                             face  per  50  Deg.     100  Deg.  150  Deg.  200  Deg.  250  Deg.    300  Deg.  350  Deg.  400  Deg.  450  Den.  5O0 
lin.  ft.                                                                                                                                      % 

}^-inch  .220  21.5             47.3             79.2  117.3  162.3  215.2  279.1  355.1  451.4  569.8 

ji-inch  .274  26.8            59.0            98.6  146.S  202.1  268.5  347.6  442.2  562.2  709.7 

1  -inch   .344  33.6             74.0           1SJ.8  1S3.4  253.7  337.4  436.5  555.2  705.4  891 

l^i-inch   .435  42.5            93.6           156.6  131.9  320.8  425.4  551.9  702.1  892.6  1126.7 

IJ^.inch   .498  48.7           107.2           179.3  265.4  367.3  4S7  631.8  803.8  1021.9  1289.8 

2  -inch   .622  60.9           133.9          331.5  331.5  458.7  608.3  789.2  1003.9  1276.3  1611 

2>4-inch  7.51  73.4           161.6          270.4  400.3  553.9  734.5  952.8  1212.1  1541.1  1945.1 

3  -inch   .917  S9.6           197.3           330.1  488.8  676.3  896.8  1163.4  1480  1881.7  2375 

3}4-inch   1.047  102.3           225.3          376.9  558.1  772.2  1024  1328.4  1689.9  2148.4  2711.7 

4  -inch   ..                         1.178  115.1           253.5          424.2  6X7.9  868.8  1152.1  1494.6  1901.3  2417.3  3051 

4'.4-iiich  .                          1.3<J8  127.9           2KI.5          470.9  697.2  964.7  1279.2  1659.5  2111.1  2684  3387.7 

5  -inch   1.455  142.2           313.1           523.S  775.5  1073  1423  1846  2348.4  2985.7  3768.5 

6  -inch   1.733  169.4           371.9           623.9  923.7  1278.1  1694.9  2198.7  2797.1  3556.2  4488.5 

8    -inch    2.257  22C.6          485.7           812.5  1203  1664.5  2207.3  2863.6  3642.8  4631.4  5845.6 

10     -inch   2.817  275.4           606.2        1014.1  1501.5  2077.5  2755  3574.1  4546.6  5780.5  7296 

The  following  losses  at>pty  to  flat  as  well  as  ciin-ed  cylindrical  surfaces: 

B    t.  u.     Loss  per  sq.  ft.  per  hour 97.5            215.2            360.0  533.0  737.8  978.0  1269.4  1614.0  2050.6  2590.0 

Ditto   per   degree   temp,    difference 1.950            2.152           2.400  2.665  2.951  3.260  3.627  4.035  4.557  5.180 

NOTE:  For  other  temperatures  thanj  those  shown  in  the  table,  the  heat  losses  can  be  determined  by  interpolation. 


LocoTRACTORS  IN  SouTH  AFRICA. — A  Contemporary  states 
that  owing  to  the  high  cost  of  operating  the  usual  forms  of 
motor  truck  in  South  Africa,  a  modification  of  the  truck 
tractor  is  being  used.  Roads  are  verj-  poor  and  during  the 
rainy  season  are  often  impassable.  The  light  railway  is 
advocated  as  the  solution  and  suitable  motive  power  is 
believed  to  have  been  definitely  discovered  in  a  gasoline  loco- 
tractor,  a  special  form  of  machine  intended  to  take  the  place 
of  the  locomotive  on  pioneer  light  railways.  The  locotraction 
system  uses  load-carrying  cars  running  wholly  upon  rails. 
The  guiding  portion  of  the  locotractor  also  runs  on  the  rails, 
but  the  driving  wheels,  shod  with  solid  ruljber  tires,  run  on 
prepared  strips  of  road  metal  on  each  side  of  the  railway  track 
and  have  greater  traction.  For  a  given  horsepower  and  weight 
the  hauling  power  is  stated  to  be  four  times  as  great  as  with 


ordinary-    locomotives    having    driving    wheels    running    on 
tracks. 

WiiDD  Fuel  ox  Swiss  Railw  ays. — The  Times  Trade  Sup- 
plement states  that  the  results  obtained  from  the  use  of  wood 
fuel  in  Switzerland  are  of  considerable  interest.  The  tech- 
nical difficulties  were  not  so  great  as  was  anticipated.  On 
lighting  the  fires  with  one  cubic  meter  of  wood  a  steam  pres- 
sure of  from  five  to  six  atmospheres  was  obtained  in  IJ/2 
hours,  for  which  otherwise  300  kilos  of  coal  would  have 
been  required.  The  cost  was  approximately  $13  (pre-war 
rate),  as  against  approximately  $15  (pre-war  rate)  with 
coal.  The  same  maximum  driving  rates  were  obtained  as 
with  coal.  The  difficulty  of  storing  fuel  for  long  journeys 
was  met  by  running  a  special  truck  behind  the  engine. 


Refrigerator  Cars  For  The  C.  P.  R. 

Steel  Underfrattie  Construction,  41  ft.   Long,  Fitted 
with  Tank   Bunkers,   Meat  Racks   and  Ventilators 


The  Canadian  Pacific  has  recently  buiU  at  its  Angus 
shops,  IMontreal,  an  order  of  steel  underframe  refrigerator 
c»rs,  which  embody  a  number  of  interesting  features,  both 
in  the  underframe  and  body  construction  as  well  as  in  the 
refrigerating  equipment.  The  cars  are  designed  for  satis- 
factory service  when  handling  any  of  the  several  different 
commodities  which  rec|uire  transportation  in  insulated  cars 
because  of  the  need  of  protection  from  heat  or  frost,  and  also 
for  other  miscellaneous  freight  which  may  properly  be 
loaded  in  refrigerator  cars  when  they  are  not  required  for 
the  transportation  of  perishables. 

j-Vs  packing  house  products  are  regularly  handled  in  Can- 
ada l>y  railroad  owned  refrigerators,  these  cars  are  equipped 
with  galvanized  iron  tank  bunkers  which  permit  the  u'c  of 


tion  which  may  be  varied  to  suit  the  seasons,  conditions  of 
the  load,  and  the  distance  to  be  moved.  Fruit  fresh  from 
the  field  is  a  very  difficult  commodity  to  transport,  as  the 
field  heat  and  heat  generated  by  the  ripening  process  produces 
a  condition  that  is  difficult  to  handle.  However,  the  Ijrine 
tank  ventilator  car  when  equipped  with  suitable  floor  racks 
arranged  so  that  free  circulation  will  take  place  around  the 
ice  and  out  under  the  racks,  is  particularly  suited  to  this 
traffic,  as  the  use  of  salt  on  the  initial  icing  lowers  the  tem- 
perature of  the  car  rapidly,  absorbing  the  field  heat  and 
checking  the  process  of  ripening.  For  fruit  shipments  it  is 
well  to  apply  temporary  slats  along  the  sides  of  the  car  to 
provide  space  for  circulation  at  the  sides  as  well  as  under- 
neath.     .\11   olhcr   |K'rishalilcs     may    easily    Ije    transported 


steel  Underframe   Refrigerator  Car  with  Brine  Tanl<s   and    Ventilators,  for   the   Canadian   Pacific 


salt  as  required  to  obtain  the  proper  degree  of  temperature. 
To  prevent  the  e.xchange  of  air  through  the  hatch  openings 
at  any  time,  and  especially  when  the  hatches  are  opened  for 
re-icing,  the  tanks  fit  well  around  the  ceiling.  Regulation 
meat  racks  are  included  as  part  of  the  roof  and  ceiling  con- 
struction. 

For  berry  and  fruit  traffic  it  is  necessary  to  provide  a 
means  of  ventilation.  This  has  been  taken  care  of  by  pro- 
viding openings  in  the  fronts  of  the  ice  tanks  near  the  top,  so 
that  when  the  hatch  covers  and  plugs  are  opened,  air  will 
circulate  freely  into  and  through  the  car.  The  ventilator 
openings  are  fitted  with  malleable  iron  frames  and  close- 
fitting  plate  slides,  which  are  secured  in  a  closed  ])Osition  at 
all  times  except  when  the  cars  are  operating  under  ventila- 
tion. 

'i  he  use  of  ice  or  ice  and  salt  when  operating  under  ven- 
tilation, is  O])tional,  thus  providing  a  wide  range  of  regula- 


safely  in  these  cars,  provided  reasonable  care  is  used  in  lead- 
ing so  that  the  air  within  the  car  may  circulate  freely. 

Whenever  the  lading  requires  protection  from  frost,  char- 
coal heaters  are  placed  in  the  corner  ice  tanks,  two  or  more 
per  car,  as  required. 

THE  REFRIGERATING  EQUIPMENT 

Permanent  floor  racks  made  of  l;'4-in.  by  3}^-\b.  fir  are 
installed  in  sections,  five  sections  on  each  side  of  the  car. 
They  are  .secured  with  hinges,  similar  to  those  used  on  side 
doors,  to  the  lining  liase  plank,  and  when  propped  up  against 
the  car  sides,  the  racks  are  entirely  clear  of  the  floor,  thus 
permitting  the  floor  to  be  thoroughly  and  easily  cleaned  and 
swept  out  through  the  side  door  openings.  The  racks  are 
made  of  relatively  heavy  material  to  insure  durability, 
especially  when  the  car  is  loaded  with  general  freight. 

The  ice  bunkers  consist  of  four  rectangular  galvanized  iron 
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tanks  at  each  end  of  the  car;  tha  tank  bottoms  are  Ji-in. 
pressed  steel,  galvanized  after  pressing,  and  tlie  sides  are 
16-gage  galvanized  iron.  Substantial  lugs  are  riveted  near 
the  top.  These  lugs  bear  against  the  underside  of  tlie  hatch 
frame  and  prevent  the  tanks  from  jumping  when  the  cars 
are  being  switched.  The  tank  supports  consist  of  angle  irons 
which  are  arranged  so  that  the  front  supporting  angle  may 
be  removed  without  disturbing  any  tank.  After  the  removal 
of  this  angle  one  or  more  tanks  may  be  removed  and  reap- 
plied w'ithout  disturbing  the  others. 

The  drip  pan  under  the  tank  is  sloped  from  the  rear  end 
towards  the  front  of  the  tank,  so  as  to  be  as  nearly  self- 
clearing  as  possible.  The  front  edge  of  the  drip  pan  is 
made  of  J^-in.  pressed  steel  plate,  galvanized.  This  arrange- 
ment avoids,  to  a  considerable  degree,  the  obstruction  of  free 
circulation  of  air  down  around  the  tanks  and  out  under  the 
floor  racks. 

Only  the  center  tanks  at  the  ladder  comers  are  equipped 


to  the  edge  of  the  center  sill  cover  plate,  while  the  interme- 
diate stringers  rest  on  and  are  bolted  to  the  bolsters,  cross- 
bearers  and  floor  beams.  Between  the  stringers  four  layers 
of  y^-'m.  insulation  are  appHed  in  strips,  continuous  from 
end  to  end  of  the  car.  Each  layer  consists  of  hair  or  fibre 
felt  stitched  between  two  courses  of  90-lb.  waterproof  insula- 
tion paper.  The  four  layers  are  applied  in  two  courses  of 
double  layers,  with  nailing  strips  and  ^s-i°-  tongued  and 
grooved  boards  between. 

The  floor  consists  of  two  courses  of  tongued  and  grooved 
boards,  the  under  course  ?$  in.  thick,  over  which  is  spread 
a  heavy  coating  of  hot,  waterproof  asphalt,  and  over  this  one 
layer  of  two-ply  asphaltum  roofing  paper.  The  top  course 
boards  are  1 3^  in  thick. 

The  side  and  end  walls  are  insulated  with  three  layers  of 
Yz-ia.  insulating  material,  each  layer  stitched  between  two 
layers  of  90-lb.  waterproof  insulation  paper.  Side  and  end 
walls  insulation  extends  continuously  from  floor  to  ceiling 
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with  a  drain  valve.  The  remaining  three  tanks  at  each  end 
of  the  car  are  coupled  to  this  tank  by  hose  connections  located 
two  feet  above  the  tank  bottom.  The  drain  valve  is  connected 
to  a  pipe  e.xtending  directly  through  the  car  floor. 

Insulated  bulkheads  are  provided  in  front  of  the  ice 
bunkers.  These  bulkheads  are  hinged  at  one  side  of  the 
car  so  that  they  may  easily  be  swung  open  for  inspection, 
cleaning  or  repairing  the  tanks.  These  bulkheads  have  an 
extension  at  the  bottom  with  horizontal  slats  to  prevent  small 
crates  or  bo.xes  from  sliding  under  the  bulkhead. 

The  ice  hatches  are  of  U.  S.  R.  A.  design,  modified  only 
as  absolutely  necessary  to  suit  conditions. 

INSin-ATION 

The  floor  insulation  consists  of  one  layer  of  90-lb.  water- 
proof insulation  paper  applied  in  one  piece  from  side  to 
side  and  end  to  end  of  the  car,  thereby  covering  the  entire 
underframe  and  sub-floor.  On  top  of  this  are  placed  the 
floor  stringers.     The  center  stringers  rest  on  and  are  bolted 


and  from  the  door  opening  to  the  end  of  the  car,  across  the 
end  and  to  the  door  post  opposite  the  starting  point.  One 
layer  of  the  insulation  is  applied  on  the  outside  of  the  super- 
structure frame,  overlapping  and  fastened  to  the  sills  and 
plates.  Two  courses  are  applied  on  the  inside  of  the  fram- 
ing, against  the  J^-in.  tongued  and  grooved  sheathing.  The 
outside  sheathing  consists  of  standard  13/16-in.  tongued  and 
grooved  car  sheathing  and  the  inside  lining  is  lo/16-in. 
tongued  and  grooved  basswood  or  spruce.  The  total  thick- 
ness through  the  side  walls  is  63/2  in. 

The  roof  insulation  consists  of  si.x  layers  of  J/j-in.  insulat- 
ing material,  each  layer  stitched  between  two  courses  of 
90-lb.  waterproof  insulation  paper.  The  insulation  is  applied 
in  one  piece  between  the  carlines  from  side  plate  to  side 
plate.  It  is  applied  in  three  double  layers,  each  double  layer 
supported  on  -"s-in.  tongued  and  grooved  boards. 

On  the  top  side  of  the  ceiling  boards  one  layer  of  90-lb. 
waterproof  insulation  paper  is  applied  in  one  piece  from 
side  to  side  and  end  to  end  of  the  car. 
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SUPERSTRUCTURE   FRAME 

The  principal  framing  members  of  the  car  body  are  iir, 
excepting  end  sills,  end  posts  and  end  braces,  which  are  of 
oak  or  maple.  All  of  the  posts  and  braces  are  set  in  cast 
iron  pockets  with  the  exception  of  the  end  post  and  braces, 
which  are  set  in  special  cast  steel  pockets,  each  having  a 
high  flange  on  the  outside  to  prevent  the  lower  ends  of  the 
posts  and  braces  from  springing  over  the  top  of  the  casting. 
Each  casting  is  bolted  directly  through  the  steel  end  sill 
flange  with  two  ^-in.  bolts.  This  is  to  prevent  the  pocket 
from  tipping  out  and  also  to  avoid  trouble  caused  by  dowels 
splitting  the  wood  end  sill. 

Diagonal  brace  rods  are  employed  at  each  side  frame  panel 
to  reduce  racking  to  a  minimum. 

The  spacing  of  the  carlines  coincides  with  the  spacing  of 


carlines  is  governed  by  the  spacing  of  the  meat  rack  supports 
and  on  account  of  the  roof  insulation  the  roof  mullions  and 
running  board  saddles  are  spaced  to  coincide  with  the  carline 
centers;  this  provides  a  solid  construction  for  nailing  the 
mullions. 

The  roof  sheet  pivot  saddles  are  secured  by  carriage  bolts 
applied  through  a  special  washer  nailed  on  the  underside  of 
the  ridge  pole;  this  washer  when  applied  is  L-shaped  and  is 
secured  by  two  nails.  After  the  carriage  bolt  has  been 
applied  the  projecting  end  of  the  washer  is  bent  back  under 
the  bolt  head  to  prevent  the  bolt  from  dropping  down.  The 
hole  in  the  washer  is  square,  to  suit  the  shank  in  the  bolt 
head. 

The  side  doors  are  equipped  with  W.  H.  Miner  fasteners. 
The  threshold  plates  are  of  pressed    steel    with    a    shallow 
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the  meat  rack  cross  supports,  and  the  supporting  bolts  pass 
through  the  car-lines,  thus  avoiding  longitudinal  blocking, 
which  is  undesirable,  particularly  on  account  of  interference 
with  insulation.  At  alternate  carlines  ?4-in.  cross  tie  rods 
are  applied. 

The  framing  and  insulation  of  this  car  are  so  arranged 
that  the  roof  frame  may  be  assembled  on  the  shop  floor  and 
then  placed  on  edge,  while  the  ceiling  boards  are  applied. 
This  enables  the  builders  to  work  at  all  times  to  the  best 
advantage,  which  results  in  good  work  rapidly  done. 

The  roof  is  galvanized  iron,  type  XLA,  flexible,  applied 
over  a  single  course  of  boards  and  one  layer  of  two-ply 
asphaltum  roof  paper.     As  already  noted,  the  spacing  of  the 


shoulder  at  the  inside  edge  for  the  stripping  on  the  lower 
inside  edge  of  the  door  to  close  against.  The  open  door 
fastener  consists  of  a  link  and  bolt  arrangement  that  cannot 
become  unfastened  accidentally. 

Side  door  tliresholds  and  all  metal  work  on  tlie  interior  of 
the  cars  are  heavily  galvanized  by  the  most  reliable  known 
process. 

THE   UNDERTR.AilE 

The  underframe  is  of  the  center  carrying  type.  The  center 
sills  are  30  in.  deep  at  the  center  portion,  composed  of  web 
plates  j4-'°-  thick,  a  J's-in.  by  26J/2-in.  top  cover  plate  con- 
tinuous one  piece  from  end  to  end  of  the  car,  top  flange 
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angles  of  J'/j-in.  by  S'/i-in.  by  J^-in.  section,  and  3>^-in. 
by  J'l-in.  by  5/16-in.  bottom  flange  angles.  The  center  sill 
bottom  cover  is  of  ■'".s-in.  by  21 '4 -in.  plate. 

The  bolsters  are  of  the  box  girder  type,  composed  of  '4 -in. 
pressed  steel  diaphragms,  with  a  Jg-in.  top  cover  plate,  18 
in.  wide,  and  a  9/16-in.  bottom  cover  plate,  15  in.  wide. 
The  crossbearers  are  of  single  web  girder  construction,  con- 
sisting of  ?4-in.  pressed  steel  diaphragms,  with  a  7/16-in. 
by  7-}4-in.  top  cover  and  a  9/16-in.  by  7-^4-in-  bottom  cover. 
The  floor  beams  are  4-in.,  8.2-lb.  Z-bars,  and  the  side  sills 
are  6-in.  by  4-in.  by  -H-in.  angles.  The  end  sill  angles  are 
of  6-in.  by  4-in.  by  7/16-in.  section. 

The  draft  arms  are  of  'n-in.  pressed  steel.  The  rear  draft 
lugs  are  secured  to  the  draft  arm  and  center  sill  splice,  and 
are  also  riveted  to  the  center  sill  bottom  cover.  The  front 
draft  lugs  are  designed  to  receive  a  cast  steel  coupler  striking 
plate  and  cast  steel  carry  iron;  the  latter  is  secured  by  a 
l-''-^-in.  bolt  passing  through  the  lower  front  corners  of  the 
draft  lugs.     The  cast  steel  striking  plate  has  an  extension 


SOME  CAUSES  OF  HOT  BOXES* 

BY  S.  W.  CRAWFORD 
PresiJcnt,  More  Jonei  Brass  Corapaay,  Si.  Louia,  Mo. 

The  M.  C.  B.  type  of  journal  bearing  used  in  railroad 
cars  has  been  standard  for  a  great  many  years,  although 
there  have  been  many  efforts  to  develop  other  types  to  sub- 
stitute it.  The  first  bearings  were  made  of  solid  bronze, 
and  the  first  linings  used  in  bearings  were  made  by  sweat- 
ing in  a  sheet  of  lead,  which  was  done  to  overcome  the 
variation  in  size  of  journals  due  to  wear.  The  solid  bronze 
bearing,  when  applied,  would  not  fi^  the  journal  and  con- 
seijuentlv,  it  would  frequently  cause  trouble  until  it  was 
worn  down  to  a  journal  fit.  The  thin  sheet  lead  lining 
was  a  decided  improvement  on  the  solid  Ijronze,  as  it  would 
give  under  the  load  and  fit  the  journal,  but  as  it  was  very 
thin,  it  only  provided  a  starter  for  the  bearing,  following 
which  the  lining  was  increased  in  thickness,  by  making  the 
lining  of  Ixibbitt  metal,  until  we  finally  developed  the  filled 
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arm  for  tlie  angle  cock  bracket,  so  arranged  that  the  bracket 
may  be  located  correctly  for  9>;4-in,  or  12-in.  coupler  heads. 
The  cars  are  equipped  with  friction  draft  gear,  cast  steel 
yokes  and  S-in.  Ijy  1  '^-in.  coupler  yoke  keys. 

TRUCKS 

The  cars  are  e(|ui]iped  with  C.  P.  R.  .standard  40-ton  arch 
bar  type  trucks,  having  Simplex  bolsters  designed  to  support 
the  center  pin  in  the  truck  bolster.  The  truck  columns  are  of 
the  Harrigan  pinless  Ijrake  hanger  bracket  type.  Side  bear- 
ings are  of  the  roller  ty])e  located  27-in.  from  the  car  center. 

Adjustment  of  brake  piston  travel  is  provided  for  on  the 
floating  lever  fulcrum,  making  it  unnecessary  to  change  the 
adjustment  on  the  trucks  after  they  have  been  correctl\- 
adjusted  when  the  car  is  built,  except  that  variations  in  the 
dimensions  of  Ijrake  Ijeams  and  rods  applied  in  renewals 
mav  require  the  truck  levers  to  be  readjusted. 

The  brake  mast  is  l'4-in.  square  and  is  fitted  with  a 
snow  and  ice  proof  ratchet  and  dog. 

The  tare  weights  of  these  cars  average  between  59,000  and 
60,000  11).,  resulting  in  a  limit  load  capacity,  including  ice, 
of  7  2,000  to  7,1,000  lb. 


type  of  Ijcaring,  which  was  a  bronze  shell,  filled  with 
babbitt. 

As  the  lining  thickness  was  increased  the  babbitt  was 
made  comparatively  harder,  so  it  would  withstand  the  load. 
This  provided  a  cheaper  bearing,  but  they  have  been  uni- 
versally discarded  for  the  reason  they  were  not  capable  of 
with.standing  the  same  load  or  strain  as  the  solid  bearing 
and  as  a  result,  caused  a  great  many  hot  boxes. 

A  classification  of  bearings  was  provided  by  the  M.  C.  B. 
Association  for  filled  journal  bearing  linings  i/^  in.  or  over 
in  thickness;  solid  bearings  having  lining  less  than  Yt,  in. 
thickness. 

A  reaction  took  place.  As  the  use  of  hard  babbitt  had 
been  developed,  and  the  thickness  of  the  lining  gradually 
reduced  without  reducing  the  hardness  of  lining,  many 
hot  boxes  were  the  result.  Bearings  would  not  fit  them- 
selves to  the  journals  with  the  bearing  area  so  small.  If 
the  load  is  too  great  for  the  surface  area  of  bearing,  the  fila- 
ment of  lubrication  will  break,  and  a  hot  bearing  will  be 
the  result. 

I  had  a  case  on  a  road,  where  they  had  been  using  filled 

'From  a  paper  read  lielorc  the  St.   Louis  Car   Foremen's  .Associ.ition. 
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journals  bearings  for  years,  and  decided,  due  to  the  fact 
that  they  had  very  carefully  figured  over  the  cost  on  solid 
bearings,  as  compared  to  filled  bearings,  to  adopt  the  use 
of  solid  bearings,  with  J4  in-  thickness  of  lining.  The  road 
had  specifications,  and  the  lining  metal  they  had  been  using 
was  what  we  call  an  18  per  cent  lining,  a  good  one  in  a 
filled  bearing.  But  as  the  thickness  of  lining  had  been 
reduced,  the  lining  metal  proved  to  be  too  hard  and  resulted 
in  a  great  many  hot  boxes.  I  was  called  on  to  investigate 
these  conditions,  and  found  in  some  cases  as  many  as  a 
dozen  bearings  to  have  been  applied  to  one  pair  of  wheels, 
all  of  which  were  removed  before  they  had  fitted  them- 
selves to  the  journal.  A  conference  was  called  of  the  car 
men,  and  as  the  universal  opinion  was  that  the  lining  was 
too  hard,  we  suggested  a  change,  reducing  to  10  per  cent. 
As  this  was  quite  a  big  reduction  in  the  degree  of  hardness, 
it  raised  the  question  as  to  whether  we  would  shorten  the 
life  of  the  bearing  from  a  wearing  standpoint.  Quite  the 
opposite  proved  to  be  the  case,  as  the  bearings  lasted  longer, 
and  as  a  result,  we  today  exercise  as  a  standard,  the  10  per 
cent  lining,  unless  the  specification  of  the  railroad  is  other- 
wise. 

I  believe  our  hot  box  troubles  are  less  than  at  any  time 
I  have  ever  known,  but  there  is  no  doubt  room  for  further 
improvement.  We  can  build  up  better  efficiency  in  l)earings 
as  we  do  in  everything  else,  by  close  co-operation.  We  are 
doing  in  the  brass  business  now  what  we  did  not  think  of 
years  ago,  and  that  is  to  get  out  on  the  road  with  the  men 
using  these  bearings,  studying  their  side  of  the  situation,  and 
studying  conditions  under  which  they  are  operating. 

If  we  are  going  to  get  best  results,  we  must  establish  the 
best  practice,  not  at  one  point,  but  at  all  points.  Men  must 
be  made  familiar  with  the  material  they  are  using — not 
only  the  bearings,  to  see  that  they  properly  fit  the  wedge 
and  journal,  but  they  must  know  that  the  waste,  etc.,  which 
they  are  using  is  of  a  quality  to  furnish  the  lubrication  for 
that  bearing.  I  have  found  cases,  which  showed,  upon  ex- 
amination, that  the  oil  from  the  waste  in  the  oil  box  would 
only  feed  out  of  the  packing  one-half  to  one  inch  in  depth. 
The  remainder  of  the  packing  in  the  box  had  a  great 
quantity  of  oil,  sufficient  to  lubricate  for  a  long  time,  but 
it  could  not  get  to  the  journal.  That  was  due  to  the  fact 
that  the  waste  was  not  of  a  quality  to  feed  the  lubrication. 
You  can  have  a  lamp  full  of  oil,  but  produce  a  poor  light, 
because  the  wick  is  not  of  a  quality  that  will  feed  the 
proper  amount  of  oil  to  produce  the  light.  The  same  applies 
in  the  oil  box  with  the  waste,  which  is  the  wick. 

Generally,  wherever  you  find  cracked  linings  in  journal 
bearings,  you  will  find  very  careful  inspection.  The  cracked 
lining  is  caused  where  the  bearing  is  not  getting  enough 
lubrication.  The  temperature  reaches  a  point  where  it 
fuses  the  solder  which  holds  the  lining  in  the  bearing  at 
about  400  deg.  F.  The  fusing  temperature  of  the  lining 
is  about  500  deg.  As  there  is  100  deg.  difference  between 
the  fusing  point  of  the  solder,  which  holds  the  lining  in 
the  bearing,  when  the  temperature  reaches  the  fusing  point 
of  the  solder,  it  will  loosen  the  lining.  Then,  if  the  bearing 
is  given  attention,  and  you  re-establish  the  proper  lubrica- 
tion, the  bearing  will  cool  down,  and  when  it  is  cooled 
down,  that  portion  unsoldered  remains  loose.  The  result 
is,  the  vibration  of  the  loose  lining  running  over  frogs  and 
crossings,  causes  it  to  crack.  That  is  why  I  say,  wherever 
you  find  cracked  linings,  the  road  is  giving  close  inspection 
to  the  cars.  If  it  did  not,  instead  of  having  cracked  linings, 
the  babbitt  would  have  been  melted  out. 

A  great  many  hot  boxes  are  brought  about  through  some 
carelessness  in  applying  bearings,  such  as  allowing  waste 
or  dirt  to  get  between  the  journal  and  the  bearing.  If  it 
does,  it  will  almost  always  produce  a  hot  box,  because  it 
will  stop  the  flow  of  lubricant,  and  cause  the  bearings  to 
pinch.      The    waste    between    the   bearing    and    joynnl    w'l' 


burn  and  carbonize,  in  which  case  it  will  make  a  very  hard 
spot,  and  cut  the  journal.  We  have  a  great  many  times 
received  complaints  regarding  hard  spots  in  the  lining. 
The  hard  spots  are  usually  caused  by  the  filament  of  lubrica- 
tion being  broken,  and  allowing  the  lining  metal  to  come  in 
contact  with  the  axle,  which  will  burnish  it,  and  make  a 
bright  spot  in  the  bearing.  That  spot  is  no  harder  under 
the  polished  surface  than  the  other  metal,  because  we  cannot 
produce  a  lining  metal  harder  in  one  part  of  a  bearing 
than  in  the  other.  If  a  spot  is  burnished  in  a  journal 
bearing,  it  takes  on  a  ver}'  bright,  smooth  surface,  like  glass, 
and  the  oil  will  not  lubricate  under  the  poli.shed  surface. 
If  the  spot  is  removed  by  scraping,  the  bearing  can  safely 
be  reapplied. 

I  have  found  a  lot  of  cases  where  journal  bearing  wedges 
did  not  have  the  proper  clearance  on  the  bevels  of  the  brass, 
and  in  some  cases  the  wedges  extended  down  so  that  they 
formed  a  bearing  on  the  lower  edge  or  lugs  of  the  brass. 
This  W'Ould  cause  the  lirass  to  pinch  on  the  journal,  result- 
ing in  hot  boxes.  Under  no  circumstances  should  wedges 
be  a  tight  fit  on  journal  bearings. 

If  we  get  together  and  work  for  a  standard  practice,  we 
can  get  results  that  w-ould  probably  mean  eliminating  the 
necessity  of  sending  men  along  with  a  pair  of  wheels  when 
applying  new  bearings,  which  is  the  practice  on  some  rail- 
roads, and  not  on  others.  I  can  see  no  good  reason  why  it 
should  be  necessary  to  send  men  along  with  a  pair  of 
wheels,  to  see  that  bearings  will  run,  if  the  care  is  e.\ercised 
to  see  that  the  bearings  fit  properly  in  wedges,  box  and 
journal,  and  the  proper  packing  and  lubrication  is  applied. 


METHOD   OF    DETERMINING  THE    MOIS- 
TURE CONTENT  OF  WOOD 

The  moisture  content  of  lumlier  gives  a  good  indication 
of  the  amount  of  shrinkage  which  may  be  expected  to  take 
place  during  seasoning.  For  that  reason  many  railroads 
specify  the  maximum  percentage  of  moisture  permissible  in 
lumber  for  freight  cars,  particularly  in  single  sheathed  cars. 
The  following  directions  for  determining  the  moisture  con- 
tent of  wood,  issued  by  the  Forest  Products  Laboratory  of 
the  United  States  Forest  Service,  are  therefore  of  interest. 

FIVE    STEPS   I^f   MAKING   A   MOISTtJRE  DETERMINATION 

(1)  Select  a  representative  sample  of  die  material.  (2) 
Immediately  after  sawing,  remove  all  loose  splinters  and 
weigh  the  sample.  ( .5 )  Put  the  sample  in  an  oven  main- 
tained at  a  temperature  of  212  deg.  F.  (100  deg.  C.)  and 
dry  until  constant  weight  is  attained.  (4)  Reweigh  the 
sample  to  obtain  the  oven-dn,'  weight.  (5)  Divide  the  loss 
in  weight  by  the  oven-dry  weight  and  multiply  the  result  by 
100  to  get  the  percentage  of  moisture  in  the  original  sample. 
Thus, 

(W-D) 

Percentage  moisture  3=   100 

D 
where 

W  =:  Original  weight  as  found  under  2  above 
D  =  Oven-dry  weight  as  found  under  4  above. 
Selection  of  the  Sample. — If  possible,  the  sample  should 
be  taken  from  near  the  center  of  the  piece.  Wood  gives  off 
or  takes  on  moisture  more  rapidly  from  the  end  grain  than 
from  the  side  grain  and  as  a  result  there  may  be  consider- 
able difference  between  the  moisture  content  of  the  ends  and 
center  of  a  stick.  For  this  reason  a  sample  from  within 
aljout  a  foot  of  the  end  of  a  long  board  may  not  Ije  repre- 
sentative. Short  pieces  of  wood  dry  out  much  more  rapidlx' 
than  longer  ones.  In  order  to  reduce  the  time  required  for 
dn'ing,  therefore,  the  length  of  the  sample  in  the  direction 
of  the  grain  should  usually  be  about  one  inch.     With  mn- 
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terial  one  square  inch  or  less  in  cross-sectional  area,  how- 
ever, a  sample  over  one  inch  long  is  generally  desirable  and 
the  length  in  this  case  may  be  chosen  so  as  to  give  the  sam- 
ple a  volume  of  two  or  more  cubic  indies.  The  other  di- 
mensions may  be  equal  to  the  cross  section  of  the  board 
from  which  the  sample  is  taken. 

Weighing. — It  is  important  that  the  weight  be  taken  im- 
mediately after  the  sample  is  cut,  for  the  material  is  subject 
to  moisture  changes  on  exposure  to  the  air.  The  degree  and 
rapidit)'  of  change  are  dependent  on  the  moisture  content  of 
the  piece  and  the  air  conditions  to  which  it  is  exposed.  In 
order  to  insure  good  results  the  weights  should  be  correct 
to  within  sit  least  one-half  of  one  per  cent 

Drying. — When  placed  in  the  oven  for  drying,  the  samples 
should  be  open  piled  to  allow  free  access  of  air  to  each 
piece.  The  oven  should  have  some  ventilation,  thus  allow- 
ing the  evaporated  moisture  to  escape.  A  thermometer  should 
be  provided  by  which  the  temperature  can  be  ascertained  at 
any  time.  The  temperature  should  at  no  time  exceed  the 
boiling  point  of  water  (212  deg.  F. )  or  distillation  of  the 
wood  may  take  place,  and  erroneous  results  be  secured. 
From  24  to  96  hrs.  of  oven  drj'ing  may  be  required  for  the 
sample  to  reach  a  constant  weight,  depending  on  the  size 
and  kind  of  wood  and  the  amount  of  moisture  it  contains. 

Reweighing. — As  in  the  case  of  the  first  weight  taken,  it 
is  essential  that  the  sample  be  weighed  soon  after  being  re- 
moved from  the  oven. 

A  typical  example  of  the  computation  necessar)'  for  deter- 
mining the  percentage  of  moisture  is  given  below:  A  2-in. 
by  2-in.  by  1-in.  sample  of  air-dry  Sitka  spruce  weighed 
30.8  grams.  The  sample  alter  oven-drying  weighed  27.5 
grams.  Find  the  moisture  content  of  the  sample. 
(30.S  — 27.5)  330 

Percentage  moisture  =  100  =  =  12. 

27.5  27.5 


HANDLING  EQUIPMENT  WITH   DEFECT- 
IVE SAFETY  APPLIANCES 

BY    .M.   J.    LACOURT 
District  Geacral  Car  Foreman,  Chicaito.   .Milwaukee  &  St.   Paul 

Railroad  officers  often  place  wrong  interpretations  on  the 
handling  of  equipment  having  penalty  safety  appliance  de- 
fects. Reportable  safety  appliance  defects  should  not  be 
confused  with  penalty  defects.  A  car  having  a  reportable 
defect  may  be  moved  in  trains;  a  car  having  a  penalty  de- 
fect cannot  be  moved  except  for  the  purpose  of  repairs  when 
repairs  cannot  be  made  where  the  car  is  found  defective, 
and  the  movement  must  be  to  the  nearest  point  where 
repairs  can  be  made.  The  car  must  not  be  othenvise  used 
between  stations  or  yards. 

Any  movement  of  a  car  having  a  penalty  defect  was  held 
to  be  a  violation  of  the  law  as  originally  passed.  However, 
it  was  practically  impossible  to  enforce  this  act  and  Con- 
gress in  adopting  the  amendment  of  1910  undoubtedly  had 
this  in  mind.  The  following  is  a  verbatim  extract  of  the 
section  of  the  Safety  Appliance  Act  bearing  on  this  subject: 

Section  A. — That  any  common  carrier  subject  to  this  Act  usins.  hauling 
or  permitting  to  be  used  or  hauled  on  its  line  any  car  subject  to  the  re- 
quirements of  this  Act  not  equipped  as  provided  in  this  Act  shall  he  liable 
to  a  penalty  of  one  hundred  dollars  for  each  and  every  such  violation,  to 
be  recovered  as  provided  in  Section  .>-ix  of  the  Act  of  March  second, 
eighteen  hundred  and  ninety-three:  as  amended  .^pril  first,  eighteen  hun- 
dred ninetv-six;  Provided:  That  where  any  car  shall  have  been  properly 
equipped,  as  provided  in  this  Act  and  the  other  Acts  mentioned  herein, 
and  such  equipment  shall  have  become  defective  or  insecure  while  such  car 
was  being  used  bv  such  carrier  upon  its  line  of  railroad,  such  car  may  be 
hauled  from  thepLtce  where  such  equipment  was  first  discovered  to  be 
defective  or  insecure  to  the  nearest  available  point  where  such  car  can  be 
repaired,  without  liability  for  the  penalties  imposed  by  Section  four  of 
this  Act  or  Section  six  of  the  Act  of  March  second,  eighteen  hundred  and 
ninety-three,  as  amended  by  the  Act  nf  .'\prit  first,  eighteen  hundred  and 
ninety-six.  if  such  movement  is  necessary  to  make  such  repairs  and  such 
hauling  of  such  car  shall  be  at  the  sole  risk  of  the  carrier,  and  nothiilg 
in  this  section  shall  be  construed  to  relieve  such  carrier  from  liability  in 
any  remedial  action  for  the  death  or  injury  of  any  railroad  employee, 
caused  to  such  emplo-^ee  by  reason  of  or  in  connection  with  the  movement 
or  hauling  of  such  car  with   equipment  which  is  defective  or  insecure,  or 


which  is  not  maintained  in  accordance  with  the  requirements  of  this  Act 
and  the  other  Acts  herein  referred  to;  and  nothing  in  this  proviso  shall  be 
construed  to  permit  the  hauling  of  defective  cars  by  means  of  chains  instead 
of  drawbars,  in  revenue  trains  or  in  association  with  other  cars  that  are 
commercially  used,  unless  such  defective  cars  contain  live  stock  or 
"perishable    freight." 

In  appl\ing  the  act  care  and  good  judgment  must  be  used 
in  interpreting  it  as  to  the  nature  or  extent  of  the  damage 
which  a  car  must  carry  in  order  to  permit  of  moving  it  to 
a  shop.  The  place  where  the  car  is  located  should  be  con- 
sidered as  well  as  the  nature  of  the  defect  By  moving  the 
necessaPi'  facilities  and  material  to  the  car  any  defect  could 
be  repaired.  If  necessary,  a  car  could  be  built  at  any  out- 
lying point,  but  that  is  not  the  intent  of  the  law.  The  law 
should  be  interpreted  to  mean  that  a  car  found  defective  at 
a  point  where  the  road  does  not  maintain  the  necessary  facili- 
ties and  men,  undoubtedly  could  be  moved  for  the  purpose 
of  repairs  to  the  nearest  available  point  where  that  class  of 
repairs  is  ordinarily  made.  In  choosing  between  two  points 
where  the  class  of  work  intended  might  be  handled,  one  point 
may  be  a  little  nearer,  but  the  other  point  more  readily  avail- 
able, due  to  the  fact  that  the  car  could  be  moved  to  this 
point  by  one  train  movement,  whereas  the  nearest  point 
may  require  the  switching  of  the  car  at  some  terminal  point 
In  such  cases  the  most  available  point  would  be  the  proper 
point  to  which  to  haul  the  car  for  repairs. 

The  law  requires  that  a  car  which  becomes  defective  while 
being  used  by  the  railroad  should  be  repaired  where  the  car 
is  first  discovered,  thus  avoiding  injur\-  to  switchmen  and 
others  who  are  required  to  move  the  car  in  case  it  is  to  be 
moved  for  the  purpose  of  repairs.  The  law  is  for  the  pro- 
tection of  all  employees.  The  lives  of  carmen  should  not  be 
endangered  by  requiring  them  to  take  unnecessary  chances 
in  a  yard  where  switching  is  going  on  constantly  to  make 
repairs  which  might  require  considerable  work  between  or 
underneath  cars.  In  endeavoring  to  make  repairs  to  a  car 
on  a  yard  track  there  is  danger  of  tying  up  the  terminals  or 
seriously  interfering  with  the  operation  of  trains,  all  of  which 
should  be  taken  into  consideration. 

The  Safety  Appliance  Act  applies  to  equipment  used  on 
side  tracks  and  yard  tracks,  as  well  as  on  main  lines.  .\  car 
having  a  penalty  defect  must  under  no  circumstances  be 
offered  in  interchange,  nor  must  a  car  in  this  condition  be 
received  in  interchange,  as  under  the  amendments  above 
mentioned  onh'  the  railroad  on  which  the  car  becomes  de- 
fective has  a  right  to  move  a  car  for  repairs  on  its  own 
line. 

The  hauling  of  cars  by  means  of  chains  in  revenue  trains 
or  in  connection  with  cars  commercially  used,  except  cars 
containing  live  stock  or  perishable  freight  is  prohibited,  un- 
less such  cars,  when  hauled,  are  not  in  revenue  trains  or  in 
association  with  cars  commercially  used.  It  would  be  per- 
missible to  send  a  locomotive  to  haul  in  chained  up  cars  to 
the  nearest  available  point  where  the  cars  can  be  repaired. 
It  would  be  a  violation  of  the  law-  to  haul  such  cars  even 
in  a  non-revenue  train  out  of  or  through  a  point  where  the 
requisite  repairs  can  be  made;  further  the  hauling  of  the 
car  must  be  for  the  purpose  of  repairs  and  not  for  the  pur- 
pose of  disposing  of  the  contents. 

It  might  be  well  to  sum  up  the  Safet\-  Appliance  defects 
involving  various  parts  of  the  car. 

Combinations 
of  defects 

Air   brakes    J4  Ladders    

Hand  brakes      101  Height  of  couplers. 

Hand    holds    7  Sill  steps  8 

Uncoupling  attachments 28  Safety    railing    3 

Coupler  and  parts 20  Hand    railing    ■* 

Running  boards    16 

It  may  be  noted  by  the  above  list  of  safet>-  appliances  that 
each  becomes  defective  in  numerous  ways,  many  cases  con- 
stituting reportable  defects  only,  but  all  of  sufficient  impor- 
tance to  require  close  attention  to  avoid  injury  to  employees 
and  the  traveling  public. 


Combinations 
of  defects 

9 
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Car  Wheels  and  Their  Defects^ 

A  History  ol  fhe  Chilled  Iron  Wheel  With  a  Dis- 
cussion of  Methods  for  Securing  Maximum  Service 

BY  W.  F.  TIDSWBLL 
Michigan  Central,  Detroit,  Mich. 


The  first  wheels  designed  to  run  on  rails  were  made  of 
wood,  with  the  flange  built  up  about  an  inch.  These  were 
introduced  in  1649  and  were  used  in  all  classes  of  service. 
They  continued  in  general  use  until  about  1753,  at  which 
time  the  cast  iron  wheel  came  into  use.  It  took  about  fifteen 
years  to  convince  people  that  the  iron  wheel  had  come  to 
stay  and  in  1767  the  cast  iron  wheel  came  into  general  use. 
The  wheel  hub  was  split  and  clamped  on  the  a.xle  with  bolts 
through  the  hub  and  was  also  keyed  to  the  axle. 

In  the  years  from  1767  to  184o  many  different  forms  of 
wheels  were  brought  out,  the  principal  one  of  which  was  the 
double  plate  wheel.  The  general  tread  outline  was  the  same 
as  that  in  use  at  the  present  time.  The  tread  was  narrower, 
being  3-54  in.  wide,  the  flange  about  1J4  '"•  high  and  the 
standard  wheel  was  24  in.  in  diameter.  The  inside  and  out- 
side plates  extended  from  tread  to  tread,  in  a  conve.x  form. 


Vertical  Flange 


Slid    Flat   Spots   Causing 
Comby  Tread 


with  a  hollow  space  between  the  plates.  The  hub  between 
the  plates  was  separated  about  Yz  in.  The  wheel  was  either 
shrunk  on  the  axle  or  pressed  on. 

In  1849  a  patent  was  granted  to  I.  Van  Kurran  for  a  new 
design  of  wheel,  and  it  became  popular  for  a  while.  This 
was  quite  a  departure  from  the  wheel  of  1843.  It  was  a 
double  plate  wheel,  but  the  plates  met  about  half-way  be- 
tween the  tread  and  hub,  with  a  cored  space  between  the 
tread  and  the  center  of  the  plate,  and  another  cored  space 
between  the  hub  and  the  center,  making  two  separate  cores 
between  the  hub  and  tread.  The  tread  was  about  4  in.  wide, 
28  in.  in  diameter,  and  had  a  chilled  tread.  Chilled  iron 
tires  were  used  on  locomotive  drivers  until  1865. 

On  October  S,  1850,  N.  Washburn  was  granted  a  pat- 

•From  a  paper  presented  before  the  Car  Foremen's  Association  of 
Chicago. 


ent  for  a  double  plate  wheel,  the  two  plates  merging  into  one, 
and  reinforced  on  the  back  by  brackets  or  ribs.  This  style 
of  wheel  has  been  in  general  use  since  that  time. 

Previous  to  1843,  wheels  were  made  of  soft  iron,  the 
method  of  chilling  the  tread  not  being  in  use.  The  discovery 
of  this,  like  many  other  important  improvements  was  said 
to  be  accidental.  About  1804,  or  1805,  a  foundry  man  in 
England  accidentally  spilled  some  molten  iron  on  a  cold  iron 
plate,  and  on  examination,  found  it  to  be  very  much  harder 
than  iron  poured  into  a  sand  mould,  and  from  this  simple 
beginning,  the  chilled  iron  car  wheel  was  evolved. 

The  Washburn  wheel  weighed  about  500  lb.  The  tread 
widths  had  been  a  subject  which  each  railroad  settled  to  suit 
its  own  particular  ideas,  there  being  no  interchange  of  cars 
on  different  roads.  Each  car  was  rim  to  the  exchange  point 
and  the  freight  transferred  to  other  roads.  Another  thing 
which  prevented  exchange  of  cars  was  the  track  widths.  Each 
railroad  established  its  own  track  gauge  without  any  con- 
sideration for  the  other. 

After  the  Master  Car  Builders  Association  was  organized 
in  1866,  many  of  the  differences  between  different  railroads 
were  ironed  out,  and  some  agreement  arrived  upon,  looking 
toward  a  standard  system  not  only  of  car  wheels,  but  many 
other  car  parts. 

kX  that  time  cast  iron  wheels  were  in  use  under  both  freight 
and  passenger  cars.  The  design  of  the  wheel  and  the  method 
of  manufacture  had  been  left  to  the  wheel  makers,  and  it 
was  not  until  1893  a  standard  wheel  was  adopted. 

In  the  early  70's,  steel  wheels  came  into  use  imder  pas- 
senger equipment,  and  in  1872  Mr.  Adams,  of  the  Boston  & 
Albany,  stated  in  the  M.  C.  B.  Convention,  that  the  B.  &  A. 
was  equipped  with  steel  wheels  under  their  entire  passenger 
equipment.  In  1868,  a  resolution  was  offered  in  the  M.  C. 
B.  Convention,  to  make  the  standard  track  gage  4  ft.  8^ 
in.,  and  the  wheel  tread  5  in.  wide. 

The  standard  axle  also  adopted  at  this  time  had  journals 
i'\  in.  by  SJ-^  in.  It  was  not  long  after  this,  that  a  car  of 
greater  capacity  was  designed,  with  an  axle  with  journal  3^4 
in.  by  6  in.  This  was  known  as  an  E.  L.  L.  Cextra  long  and 
large).  It  is  a  wide  step  from  this  size  to  the  6  in.  by  11 
in.  journal  of  the  present. 

WHEEL    FAILUEES 

Briefly,  the  wheel  failures  or  defects. which  justify  renewal 
are  as  follows:  Sharp  flange  or  worn  flange,  shelled  out, 
burnt  chill,  either  from  sliding  or  from  brake  application, 
worn  tread,  worn  through  the  chill,  chipped  flange,  chipped 
rim.  etc.  The  most  common  cause  for  removal  is  worn 
flanges,  next  worn  tread,  tread  worn  hollow,  then  brake  bum, 
brake  slid,  shelled  out,  worn  through  tread  and  cracked 
flanges.  If  there  are  no  inherent  defects  which  would  cause 
their  early  removal,  and  if  they  are  not  subjected  to  ahuses, 
such  as  wheels  .sliding,  truck  out  of  true,  air  brake  not 
properlv  repaired,  etc.,  etc.,  will  last  out  their  alloted  time 
and  mileage  barring  accidents. 

WOItN  OR  SH.«P  FLANGES 

The  first  defect  of  car  wheels  to  be  considered  is  worn 
flanges.     There  are  several  reasons  for  worn  flanges.     One 
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is  the  mismating  of  wheels  when  first  mounted.  When  c;ist 
wheels  are  first  made  at  the  foundry,  one  of  the  first  things 
done  after  the  wheel  is  cleaned  is  to  measure  the  circumfer- 
ence and  mark  the  wheel  accordingly.  This  is  called  "tap- 
ping" and  the  sizes  marked  on  the  plate  of  the  wheel  are 
called  tape  sizes.  Wheels  whose  tape  sizes  do  not  correspond 
should  not  be  mounted  on  the  same  axle. 

.Another  reason  for  flange  wear  is  that  the  truck  may  be 
out  of  square.  When  this  is  a  fact,  the  wheels  do  not  track 
properly.  One  wheel  is  ahead  of  its  mate,  consequently  the 
flange  hugs  the  rail,  making  an  undue  amount  of  wear  on 
the  flange  of  one  wheel. 

.\nother  cause  for  sharp  flanges  that  car  repairers  can  do 
much  to  rectify  is  improper  clearance  of  side  bearings.  If 
the  car  rests  heavily  on  the  side  bearings,  the  truck  is  not 
able  to  adjust  it.self  readily  to  the  tracks.  Too  much  spivce 
between  the  car  body  and  side  bearings  will  cause  the  car 
to  sway.  This  swaying  is  very  bad  on  the  trucks,  axles,  wheels 
and  rails. 

WORN  TRE.\D 

Worn  tread  is  fir.st  cousin  to  sharp  flange.  Worn  treads 
may  occur  from  the  same  causes  as  sharp  flanges.  If  a  pair 
of  wheels,  one  of  which  has  a  sharp  flange,  is  examined,  it 
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Chilled    Iron    Wheels    with    Treads    Destroyed    by    Brake    Burns 


is  very  liable  that  the  companion 
a  worn  tread,  because  the  wheel  h 
sition  grinds  out  the  tread  either 
being  larger  than  the  other  or  the 
There  is  one  other  cause  which 
and  that  is  the  wheels  not  being 
the  ends  of  the  axle.  This  not 
crowd  again.st  the  rail,  but  it  also 
wear  on  the  journal  collars. 

BRAKE  BVRX  OR  HIRNT  CHILL 
A   wheel   that   is   brake   burnt   is   easily   distinguished   by 
cracks  across  the  tread  of  the  wheel.     Sometimes  these  cracks 


wheel  will  be  found  with 
aving  been  run  in  one  po- 
on  account  of  one  wheel 
truck  out  of  square, 
will  produce  these  defects, 
mounted  equidistant  from 
only  causes  the  wheels  to 
Ijrings  an  extra  amount  of 


are  only  hairlines,  and  in  other  cases  there  is  a  separation 
of  the  metal,  a  sixteenth  of  an  inch  or  more  in  width,  and 
coxering  the  entire  periphen,-  of  the  wheel.  This  is  caused 
by  the  brake  application  continuing  for  a  long  period, 
heating  the  tread  of  the  wheel,  and  causing  the  iron  to  sepa- 
rate on  account  of  the  expansion  of  the  metal. 

Brake  burns  occur  in  some  classes  of  equipment  more  fre- 
quently than  in  others,  for  instance,  fast  refrigerator  line 
cars.  These  cars  are  designed  for  60,000  lb.  capacity,  and 
are  ctjuipped  with  4%  in.  by  S  in.  a.xles  and  625  lb.  wheels. 
This  cla.ss  of  car  is  not  in  the  same  kind  of  service  as  a  30 
ton  merchandise  car,  but  on  fast  freight  service.  The  speed 
at  wliich  these  trains  move  is  much  faster  than  the  ordinary 
freight  train,  consequently  when  it  is  necessary  to  stop  the 
train  there  is  a  longer  application  of  the  Ijrake.  This  natur- 
ally generates  heat  on  the  tread  of  the  wheel,  and  as  a  result 
brake  burns  and  broken  ])lates  occur  more  frequently  in  this 
service. 

The  design  of  the  wheel  does  not  provide  sufficient  metal 
to  take  up  the  heat.  This  causes  the  tread  to  expand,  and  as 
the  tread  expands  the  hairlines  or  separation  of  the  metal  oc- 
curs on  the  tread,  or  a  crack  in  the  plate  of  the  wheel,  re- 
sulting in  either  brake  bums,  cracked  plates,  cracked  flanges 
or  brake  slides. 

CHIPPED    RIM 

This  occurs  from  the  wheel  tread  being  worn  hollow,  the 
high  part  of  the  rim  striking  on  the  switch  frogs  or  switch 
points,  breaking  off  the  rim  of  the  wheels.  The  heating  of 
the  treads  is  also  responsible  for  cracks  occurring  in  flanges, 
particularly  so  if  the  brake  shoe  crowds  against  the  flange 
of  the  wheel.  The  flange  not  being  large  enough  to  carry 
awa_\'  the  heat,  the  expansion  causes  the  flange  to  crack  at  the 
throat  or  fillet  of  the  flange. 

SHELLED   OUT 

.\  shelled-out  wheel  is  one  where  the  metal  of  the  tread 
has  shelled  awav  from  the  center,  leaving  the  center  higher 
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Cross-section  of  a  Shelled   Spot.  Showing   the   Raised   Centre 

than  the  surrounding  spots.  Many  times  a  burnt  chill  is 
passed,  and  reported  as  a  shell-out,  but  there  is  a  decided  dif- 
ference in  appearance,  likewise  a  decided  difference  in  the 
cause.  Wheel  makers  argue  that  a  shell-out  comes  from  a 
small  brake  slide  leaving  a  small  flat  spot  on  the  tread  of  the 
wheel,  the  subsequent  pounding  of  the  edges  of  the  flat  spot 
causing  the  metal  to  break  away  all  around  the  spot,  produc- 
ing a  shell-out  spot.  A  shell-out  is  considered  a  makers'  de- 
fect, and  subject  to  replacement  by  them. 

I  have  been  told  by  some  wheel  makers  that  brake  slides 
have  been  found  on  engine  truck  wheels.  I  have  never  seen 
this,  but  I  have  seen  a  tjfpical  shell-out  on  wheels  in  this 
service. 

Greater  care  should  be  taken  in  reporting  the  defects  for 
which  wheels  are  removed.  If  the  inspector  calls  a  brake 
burn  a  shell-out,  and  the  next  man  who  sees  the  defect  re- 
ports it  something  else,  there  is  bound  to  be  confusion.  It 
is  this  report  that  guides  the  man  in  the  office  in  making  up 
his  records  and  charges. 

CRACKED    PLATES 

.\nother  frequent  cause  for  wheel  removals  is  cracked 
plates.     Cracked  plates  are  caused  by  the  expansion  of  the 
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tread  through  heat  generated  b}-  the  brake  shoe.  The  heat- 
ing of  the  tread  produces  a  strain  on  the  wheel,  at  the  junc- 
ture of  the  front  and  back  plates, 

BRAKE    SLIDE 

A  brake  slid  wheel  can  do  more  damage  to  equipment  and 
rails  than  any  other  wheel  defect.  The  continual  pounding 
of  the  flat  spots  on  the  rails  will  loosen  even.-  bolt  in  the 
truck,  and  broken  rails  are  very  often  traced  back  to  brake 
slid  wlieels.  Spots  where  the  wheel  has  worn  through  the 
chill  have  a  close  resemblance  to  brake  slides,  but  are  easily 
distinguished.  The  brake  slide  will  have  a  flat  spot  with 
more  or  less  sharp  edges,  whereas,  a  spot  worn  through  the 
chill  will  have  the  edges  worn  over  or  rounded,  leaving  no 


Shelled    Out    Spots    on    Wheel    Tread 

well  defined  flat  spot.  .\  wheel  w-orn  through  the  chill  is 
clearly  a  maker's  defect,  and  one  that  cannot  be  told  by  in- 
spection of  the  wheel  when  new.  The  wheel  when  made  may 
have  a  much  thinner  chill  on  one  side  of  the  wheel  than  on 
the  other,  and  there  is  no  way  of  telling  this  except  by  break- 
ing the  wheel. 

A  very  common  cause  for  brake  slides,  and  the  causes 
are  numerous,  is  defective  brake  rigging,  due  largely  to 
lack  of  inspection  to  the  air  brakes.  Another  is  the  angle 
at  which  the  brake  shoe  is  hung  from  the  truck.  If  the  angle 
of  the  brake  hanger  in  relation  to  the  wheel  is  too  great,  the 
shoe  on  one  pair  of  wheels  in  the  truck  will  lock  against  the 
tread  of  the  wheel  producing  tremendous  leverage,  while  the 
other  pair  in  the  same  truck  will  have  but  little  leverage  de- 
pending on  the  direction  the  wheel  is  revolving.  This  can 
be  remedied  in  nearly  all  cases  by  bringing  the  point  of  sus- 
pension of  the  han.ger  closer  to  the  wheel. 

The  numljer  of  accidents,  the  safety  of  the  traveling  ])ub- 
lic,  and  the  .successful  transportation  of  freight  depends 
largelv  on  the  careful  inspection  of  each  wheel  under  every 
car,  so  that  defective  wheels  may  he  discovered  and  removed 
before  there  is  a  possibility  of  accident.  The  inspector  should 
take  no  chances  on  a  defective  wheel,  nor  at  the  same  time 


cause  the  removal  of  a  wheel  which  is  in  the  safe  limits  of 
.good  practice. 

DISCUSSION 

F.  K.  Vial  (Association  of  Manufacturers  of  Chilled  Car 
Wheels,  emphasized  the  importance  of  the  co.rect  mating  of 
car  wlieels  when  mounted  on  a.\les,  and  illustrated  his  re- 
marks by  figures  showing  that  one  wheel  would  slide  a  con- 
siderable distance  even  though  tape  figures  are  within  >»  in. 
of  each  other.  He  also  spoke  of  the  difficulty  of  deciding 
the  cause  of  shell-outs. 

In  answer  to  a  question  Mr.  Tidswell  stated  that  in  many 
cases  the  breaking  of  flanges  in  the  throat  or  fillet  of  the 
flange  is  caused  by  the  Ijrake  shoe  crowding  against  the  flange 
of  the  wheel,  which,  w^hen  the  brake  is  applied  heats  the 
flange  of  the  wheel,  which  is  not  big  enough  to  carry  off  the 
heat.  He  recommended  that  the  brake  beam  and  brake  shoes 
be  hung  as  nearly  central  with  the  a.xle  as  jxissible,  which, 
if  the  beams  are  properly  made,  will  bring  the  brake  shoe 
s(iuare  against  the  tread  of  the  wheel. 

It  was  brought  out  that  a  large  part  of  the  damage  done 
to  wheels  was  caused  through  neglect  or  improper  inspection 
of  the  air  brake  equipment.  Particularly  Lawrence  \\'ilcox 
(Wcstinghouse  Air  Brake  Company)  stated  that  four  points 
which  cover  some  of  the  more  important  features  of  air  brake 
maintenance  in  which  car  foremen  are  directlv  interested 
and  which  are  important  factors  in  wheel  damage  are  im- 
proper levers,  proper  maintenance  of  triple  valves,  a  suffi- 
cient piston  travel  to  eliminate  e.xcessive  brake  cylinder  pres- 
sure for  a  given  brake  pipe  reduction,  and  failure  to  make 
certain  that  the  small  exhaust  port  in  the  retaining  valve  is 
open  when  cars  are  on  repair  tracks,  the  percentage  of  these 
cases  running  as  high  as  ,55  per  cent. 

E.  H.  Mattingly  (B.  &  O.)  stated  that  the  relationship 
of  the  triple  valve  with  the  brake  burned  wheel  or  the  heated 
wheel  is  a  very  serious  one  and  that  it  is  the  duty  of  the  own- 
ers of  cars  to  see  that  the  triple  valve  is  put  in  the  best  con- 
dition possible.  Mr.  Mattingly  also  laid  stress  on  the  im- 
portance of  having  minimum  and  maximum  standards  of  ad- 
justment of  side  bearing  clearance. 

Representatives  of  private  car  lines  stated  that  the  625-lb. 
wheel  w^as  too  light  for  refrigerator  service,  which  includes 
high  speed  work  with  heavx-  breaking  wear,  but  as  the  il. 
C.  B.  standards  specified  this  weight  for  the  type  of  car  used, 
the  private  owners  had  no  protection  on  the  exchange  of 
wheels  should  they  adopt  a  heavier  standard.  It  wasoen- 
erally  agreed  that  a  heavier  wheel,  weighing  about  74o''lb.. 
would  give  increased  efficiency  in  high  speed  freight  cars  of 
this  type. 

E.  S.  Way  (General  American  Tank  Car  Company) 
stated  that  many  wheels  are  removed  for  brake  burns  and 
chipped  rims  which  are  not  at  all  dangerous  and  have  a  great 
deal  of  mileage  left  in  them.  He  advocated  closer  pergonal 
instruction  of  shop  and  yard  inspectors  as  to  what  consti- 
tutes a  dangerous  wheel. 

A  committee  was  appointed  to  look  into  the  cause  of  wheel 
defects  and  report  their  finding,  together  with  a  recommen- 
dation for  heavier  wheels  on  refrigerator  cars,  to  the  Amer- 
ican Railroad  Association. 


The  Aeroplane  Engine  ix  Industry. — That  the  air- 
plane engine  is  not  above  ordinary  humdrum  work  is  shown 
liy  the  fact  that  one  has  recently  been  installed  in  a  London 
factory  as  a  .stand-by  power  unit.  It  burns  gas  instead  of 
petrol  and  the  cooling  water  is  circulated  through  a  common 
cast-iron  radiator.  It  is  an  eight-cylinder  engine,  surplus 
from  the  war,  and  at  the  aerial  rate  of  living  would  develop 
200  hp.,  but  has  been  rated  at  75  hp,  on  earth  to  give  it  a 
reasonable  length  of  life. — Compressed  Air  Magazine. 


Inspecting  Cars  in  Interchange 


Methods  to  be  Followed  to  Comply  Fully  with  the 
M.  C.  B.  Rules  and  to  Locate  All  Important  Defects 


The  following  suggestions  are  for  the  purpose  of  educat- 
ing and  impressing  upon  tlie  minds  of  all  inspectors  and  fol- 
low-up men  the  practices  to  be  observed  in  their  everyday  du- 
ties and  to  bring  about  uniformity  of  inspection. 

The  first  duty  of  the  inspectors  is  to  be  in  the  yard  when 
the  train  pulls  in,  to  see  if  they  can  detect,  as  the  train  passes, 
by  sound  or  sight,  any  defect,  especially  of  the  truck  and 
wheels,  which  would  not  be  detected  when  car  is  not  in  mo- 
tion, and  checking  such  equipment  with  a  mark  so  that  it  will 
immediately  come  to  their  attention  when  they  reach  the  car 
in  their  regular  duties.  Contrary  to  this,  many  inspectors  re- 
main in  their  buildings  until  the  road  engine  cuts  off,  which 
indicates  that  the  inspector  does  not  have  the  proper  spirit 
nor  take  the  lively  interest  in  the  work  that  he  should. 

Before  going  over  the  train,  as  he  reaches  the  end  of  the 
string  of  cars  the  inspector  should  be  absolutely  certain  that 
the  blue  flag  or  blue  light  is  on  each  end  of  the  string. 

The  method  of  inspecting  a  car  should  be  as  follows:  On 
reaching  the  end  of  the  car,  the  two  ground  inspectors  must 
view  all  parts  on  the  end  of  the  car,  including  the  couplers, 
carrier  irons  and  outward  parts  up  to  the  roof.  They  should 
then  look  beneath  the  car  at  the  outer  pair  of  wheels  to  in- 
spect the  brake  beam,  connections,  bolster,  draft  rigging,  sills, 
etc.  They  should  next  advance  to  the  inner  wheel,  making 
a  similar  inspection  of  all  parts  under  the  car  and  before  ad- 
vancing to  the  center  of  the  car  for  door  inspection,  etc., 
should  cover  the  complete  side  of  the  car  including  side  lad- 
ders, raising  all  box  covers  to  see  that  the  packing,  brasses 
and  wedges  are  in  good  condition  and,  above  all,  be  extremely 
careful  in  inspecting  the  truck  sides,  arch  bars,  etc.  The 
inspectors  should  then  pass  on  to  the  center  of  the  car,  stoop- 
ing to  examine  all  truss  rods,  cross  tie  beams,  vital  parts  of 
the  air  brakes  and  brake  connections  and  repeat  the  same 
performance  on  the  other  end  of  the  car. 

OVERHEAD   INSPECTION 

The  overhead  inspection  is  usually  covered  as  a  whole,  by 
a  special  man  going  over  the  top  of  the  string  in  advance  of 
the  ground  men  in  some  yards,  but  the  most  thorough  in- 
spection, with  the  best  results,  is  secured  by  having  the  over- 
head inspection  made  in  the  presence  of  the  ground  men,  so 
that  the  hand  brake  can  be  set  up  and  tried  by  the  overhead 
inspector,  and  the  two  ground  men  can  observe  that  every- 
thing is  in  good  condition.  It  is  strongly  recommended  that 
this  practice  be  carried  out  to  give  a  more  perfect  overhead 
inspection,  not  neglecting  the  lateral  and  longitudinal  run- 
ning boards  and  all  parts  of  the  brake  staff,  including  the 
brake  step-board,  ratchet  and  other  parts,  and  the  usual  care- 
ful attention  of  the  roof  handholds. 

On  open-top  loaded  cars  special  attention  must  be  given 
to  the  condition  of  the  load;  where  it  is  loaded  with  bulk 
commodities,  such  as  coal,  etc.,  it  must  be  observed  and  de- 
pressions recorded  that  would  indicate  loss.  On  cars  loaded 
with  boxes,  cases  or  other  parts,  the  overhead  inspection 
should  include  the  condition  of  bracing  and  blocking  and 
general  method  of  securing  the  load  and  damage  and  break- 
ing that  may  be  observed  on  the  parts. 

On  open-top,  empty  cars,  special  attention  must  be  given 
to  the  inside  cross  braces,  the  condition  of  the  floor,  and 
where  any  refuse  is  left  in  the  car  it  should  be  had  ordered 
for  cleaning. 

On  empty  box  or  other  closed  cars,  before  classifying  for 
loading,  an  interior  inspection  must  be  made  for  leaks  through 


rhe  roof,  floor  and  siding,  stains  or  odors  of  oil,  fertilizer  and 
other  objectionable  matter;  refuse  of  material  that  will  leave 
such  stains  or  odors  injurious  to  grain  or  flour.  Cars  with 
such  defects  and  otherwise  physically  fit  should  be  classed 
for  rough  freight  or  merchandise  loading. 

INSPECTING    THE    BODY    OF    THE    CAR 

The  center  sills  or  channels,  extending  from  end  to  end  in 
tlie  center  of  the  car,  to  which  the  draft  gear  is  attached, 
should  be  in  perfect  condition  to  withstand  the  pulling  and 
buffing  stresses.  The  draft  timbers  are  attached  to  the  cen- 
ter sills  by  bolts  to  support  the  coupler  and  attachments,  and 
it  is  necessary  that  these  timbers  be  tightly  drawn  up  to  the 
center  sills  to  prevent  movement  back  and  forward  thereby 
elongating  the  draft  bolt  holes  in  the  center  sills  and  conse- 
quently weakening  the  sills. 

In  wooden  cars  the  end  sill  extends  across  the  end  of  the 
longitudinal  sills,  retaining  the  longitudinal  sills  in  position. 
The  end  sill  also  holds  the  body  truss  rods  and  distributes 
buffing  shocks  of  all  the  sills. 

The  body  bolster,  commonly  called  body  transom,  connects 
and  retains  in  position  the  longitudinal  sills  over  which  the 
weight  of  the  load  is  distributed.  Fractures  in  this  member 
usually  develop  in  the  center,  near  or  at  the  center  plate, 
rendering  the  bolster  liable  to  collapse,  causing  contact  of  the 
side  sills  with  the  truck  sides  or  frames  and  severe  binding 
at  the  side  bearings,  and  also  causing  the  possibility  of  de- 
railment. 

The  cross  tie  timbers,  and  body  truss  rods  support  the  car 
at  the  center  and  should  be  kept  in  good  condition,  insofar 
as  retaining  the  truss  rod  castings  in  place  is  concerned.  The 
rods  should  at  all  times  be  tight  to  prevent  sagging  of  the 
car  in  the  center  when  loaded. 

The  coupler  should  at  all  times  be  maintained  in  first  class 
condition  and  should,  therefore,  receive  careful  inspection 
and  attention  with  respect  to  the  proper  contour  of  the  coupler 
head  and  knuckle,  also  to  see  that  the  lock 'and  parts,  knuckle 
pin,  uncoupling  lever  and  parts  are  in  good  condition  and 
always  operative.  A  test  should  be  made  by  inspectors  of 
the  uncoupling  device  to  determine  its  condition,  also  of  the 
knuckle  pins,  defect  in  which  are  usually  easily  discernible. 

The  coupler  yoke  rivets,  by  which  the  coupler  is  secured 
to  the  yoke,  must  receive  careful  attention,  as  these  are  very 
essential  parts.  When  found  defective  they  should  be  con- 
demned for  immediate  repairs,  depending  upon  the  number 
remaining  effective  and  the  coupler  yoke  having  a  gib.  Fail- 
ure of  these  parts  causes  considerable  damage  to  sills  and 
draft  gear. 

The  carrier  iron  is  attached  to  the  front  end  of  the  draft 
timbers  supporting  the  coupler  and  allowing  lateral  motion, 
also  preventing  the  spreading  of  draft  timbers.  The  bolts 
holding  it  in  place  are  very  essential  in  order  to  maintain 
proper  coupler  height. 

DEFECTS   OF    TRUCKS 

Trucksides  and  arch  bars  are  the  foundation  of  the  car 
and  are  designed  of  sufficient  strength  to  support  the  weight 
of  the  car,  plus  the  weight  of  lading  the  car  is  supposed  to 
carry.  A  fracture  or  crack  reduces  the  margin  of  safety  to 
such  an  extent  that  the  part  is  liable  to  break  off  with  added 
strain  or  motion.  The  fracture  usually  occurs  at  the  lower 
web  of  the  arch,  as  the  greatest  weight  is  distributed  to  that 
point  by  its  construction.     This  should  not  confine  the  ex- 
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amination  to  this  point,  however,  as  the  arch  bar  or  truck 
side  is  frequently  broken  at  the  top  or  other  points. 

The  bolster  is  the  key  to  the  truck,  distributing  the  mo- 
tion in  curving,  binding  the  two  sides,  and  absorbing  the 
greatest  shocks  of  irregular  track.  A  broken  bolster  may 
cause  the  truck  to  collapse  or  the  body  to  fall  down  on  the 
truck  sides.  The  fracture  usually  occurs  at  the  center  or 
near  the  spring  seat. 

The  spring  plank  is  a  secondary  binder  of  the  two  sides 
and  a  fracture  may  cause  the  collapse  of  the  truck.  Fracture 
occurs  mostly  at  the  spring  seat,  in  modem  type  of  truck. 

Broken  journal  boxes  should  not  be  allowed  to  run  as  they 
cause  loss  of  lubrication,  misplacement  of  the  journal  bear- 
ing and  con.sequent  cut  journals. 

The  truck  column  and  journal  box  bolts  and  nuts  are  used 
to  tie  tlie  various  parts  into  one  piece.  The  loss  or  looseness 
of  the  nuts  of  such  parts  may  cause  the  bars  to  spread,  by 
taking  away  the  strength  of  the  arch,  tie  scraps  to  fall  down 
on  the  track,  or  the  journal  box  to  slide  out  of  the  arch, 
causing  derailment.  Special  attention  must  be  paid  to  these 
parts  on  all  repair  tracks  and  in  all  yards. 

DEPECTS   OF   WHEELS  AND  .\XLES 

Flat  sliding  (Rule  68) :     A  wheel  slid  2J4  in.  or  over  in 

length,  or  one  with  adjoining  spots  2  in.  in  length,  produces 
a  continuous  pound  with  each  revolution  of  the  wheel.  This 
pound  is  destructive  to  the  rail  as  well  as  to  the  wheel  itself 
and  may  cause  either  or  both  to  break.  This  defect  can  best 
be  detected  when  the  car  is  in  motion  and  should  be  looked 
for  on  incoming  trains. 

Broken  flange,  chipped  flange  (Rule  78);  A  wheel  hav- 
ing a  broken  or  chipped  flange  may  mount  the  rail  in  mo- 
tion and  cause  derailment.  Measurements  may  be  made  with 
the  wheel  gage;  the  lengths  from  the  journal  collar  notch 
to  the  second  notch  measures  lyi  in. 

Broken  rim  (Rule  70):  A  broken  rim  if  inside  the  0^4 
in.  limit  reduces  the  surface  of  tread  so  much  that  the  wheel 
may  leave  the  rail.  Measurements  are  made  by  placing  the 
gage  horizontally  on  the  tread.  When  the  break  occurs  in- 
side tile  semi-circular  slot,  it  is  condemnable. 

Shelled  out  wheels  and  brake  burn  (Rule  71):  Shelled 
out  wheels  are  distinguishable  by  comby  spots  on  the  tread. 
When  such  a  single  spot  is  25/^  in.  or  over  in  diameter,  it 
will  pound  similar  to  a  shd  flat  wheel  with  the  same  danger 
to  the  wheel  and  the  rail.  Brake  bum  is  the  first  symptom 
of  shelled  out  wheels.  Hard  and  prolonged  applications  of 
the  brakes  having  destroyed  the  chill,  or  hardened  outer  sur- 
face renders  it  subject  to  breakage. 

Seamed  wheel  (Rule  72):  A  seam  J4  in.  long  in  the 
tread  y-  in.  from  throat  of  the  flange  or  3  in.  long,  within 
334  in-  from  the  flange  may  cause  either  the  flange  or  rim 
to  break  off  and  derail  the  car,  by  mounting  or  leaving  the 
rail. 

Worn  through  chill  (Rule  73) :  Many  inspectors  call  this 
"worn  flat  wheel."  It  shows  up  by  a  spot  2yi  in.  long  or 
over,  wom  smoothly  flat.  This  is  caused  by  the  liardened 
surface  in  the  tread,  known  as  the  "chilF'  wearing  through 
into  the  inner,  softer  metal  of  the  wheel.  This  condition  de- 
stroys the  bearing  surface  of  the  wheel  and  renders  it  sub- 
ject to  breakage. 

Worn  flange  (Rule  74):  Wheels  under  cars  of  less  than 
80,000  11).  capacity  15/16  in.  or  less  in  thickness  and  wheels 
under  cars  of  more  than  80,000  lb.  capacity  1  in.  or  less  in 
thickness,  3/x  in.  from  the  tread  are  condemnable.  A  ver- 
tical flange  may  not  take  this  gage,  but  when  the  wheel  is 
less  than  80,000  lb.  capacity,  with  a  vertical  flange  extend- 
ing 1  in.  or  more  from  the  tread  or  on  wheels  of  80,000  II5. 
capacity  or  over  extend  ^i  in.  or  more  from  the  tread,  the 
flange  and  tread  contour  are  worn  out  to  such  an  extent  that 
the  wheel  ma)'  moimt  switch  points  or  cause  the  flange  to 


break  oft'.  Great  care  must  be  shown  in  the  use  of  the  gage 
in  order  to  condemn  wheels  only  when  actually  defective. 

Tread  worn  hollow  (Rule  76) :  A  hollow  tread  may  be 
Ijrought  about  by  an  irregularity  in  the  truck,  or  the  improper 
mounting  of  wheels,  or  in  other  cases  by  long  wear.  The 
tread  becomes  concave,  making  the  rim  liable  to  break  off. 

Burst  plate,  hub  or  brackets  (Rule  77-78) :  Wheels  cracked 
outward  by  axle  pressure  and  wheel  plates  and  brackets 
cracked  by  expansion  from  severe  brake  heating  are  very 
dangerous,  more  especially  so  because  of  the  difficulty  in  de- 
tection. Both  the  outside  and  inside  plates  must  be  most 
carefully  examined. 

Loose  wheel  (Rule  81):  A  wheel  loose  on  the  axle  is 
usually  caused  by  imperfect  mounting.  It  is  a  most  difficult 
defect  at  all  times  to  define  with  certainty,  but  good  and 
general  indications  are  grease  on  the  axle,  hub  or  seat  inside 
the  wheel.  Care  must  be  exercised  not  to  confuse  grease  with 
the  paint  used  for  mounting  the  wheel  on  the  axle.  This 
defect  is  most  easily  seen  from  the  opposite  side  of  the  car. 

Bent  axle.  An  axle  bent  to  any  extent  will  shorten.  The 
distance  between  the  wheels,  at  one  point  of  its  revolution, 
and  the  tread  of  the  wheel  will  not  bear  fully  on  the  rail  at 
this  point,  which  may  cause  a  derailment.  This  is  a  very 
dangerous  defect  and  can  best  be  detected  while  the  car  is  in 
motion,  when  it  is  indicated  by  a  jumping  movement.  If  a 
car  shows  evidence  of  having  been  derailed  the  inspector 
should  gage  the  wheels  to  test  for  bent  axles. 

Cut  journals,  hot  journals  and  associated  defects  may  lead 
to  crystalization  of  the  journal  and  breaking  off,  twisting  off 
by  burning  and  severe  heating.  This  is  one  of  the  defects 
that  causes  greater  delay  to  freight  than  any  other  item.  De- 
fective journals  can  most  readily  be  detected  immediately 
after  the  train  comes  to  a  stop  by  indications  of  heat  and 
burning  of  packing.  When  this  is  not  possible,  or  the  journal 
has  been  cooled  off  and  repacked,  the  face  of  the  journal  will 
show  a  blackened  surface  or  the  wheel  plate  will  be  smeared 
with  oil.  Such  journals  must  be  tested  with  the  inspectors' 
liook,  and  if  they  show  ridges,  they  should  be  cut  out  for 
truing  up  at  the  shops. 

Brake  beams,  levers,  hangers,  connections,  lever  pins  and 
cotters,  brake  shoes  and  keys,  in  order  to  perform  the  function 
for  which  they  are  put  on  the  car,  must  be  in  place  and 
properly  secured.  No  part  of  the  truck  or  brake  rigging 
should  be  below  ZjA  in.  from  the  rail.  Wom  cut  pins,  brake 
hangers,  brake  beam  eyes,  etc.,  should  be  renewed  or  shopped 
for  repairs.  Cotters  should  be  spread  to  prevent  dropping 
out.  Owing  to  the  fact  that  these  parts  are  all  connected 
with  each  other,  the  loss  of  one  item  may  mean  a  further  loss 
and  many  times  may  cause  derailment;  or  the  inability  of 
the  brakeman  to  stop  the  car  may  result  in  its  entire  destruc- 
tion and  loss  of  life. 

S.^FETY    .-iPPLMNCE    INSPECTION 

It  is  very  important  that  close  and  careful  inspection  be 
made  of  all  safety  appliances  to  see  that  they  are  perfect  in 
all  details,  as  such  parts  are  in  constant  use  and  must  of  ne- 
cessity be  free  from  defects  both  in  parts  themselves  and 
parts  that  are  used  in  application,  having  in  mind  at  all  times 
the  requirements  of  the  government  insofar  as  proper  size 
of  material  and  location  is  concerned,  regarding  handholds, 
sill  steps,  ladder  treads,  etc.  The  in.spection  should  be  thor- 
ough in  order  to  detect  defects,  particularly  in  the  offset  of 
handholds,  ladder  treads  and  sillsteps,  to  see  that  the  brake 
pawl  and  parts  are  secure  a-nd  engage  the  ratchet  wheel. 

Interchange  and  industrial  inspection  is  a  distinct  and 
absolute  necessity  and  so  realized  by  all  branches  of  the  serv- 
ice, and  the  object  of  these  suggestions  is  to  concentrate  our 
very  best  effort  on  keeping  the  inspection  forces  ali^e  to  their 
duties  and  thereby  imjirove  the  service  and  overcome  anv  neg- 
ligence tending  to  lower  the  standard  and  warrant  criticism. 
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STANDARD    FREIGHT   CARS    PRACTI- 
CALLY   COMPLETED 

The  orders  for  standard  freight  cars,  placed  by  the  United 
States  Railroad  .Administration,  have  been  completed,  ex- 
cept for  a  very  small  number  and  have  been  allocated  to  the 
various  railroads  under  Federal  control. 

The  orders  for  the  building  of  these  cars  were  distributed, 


However,  business  conditions  improved  considerably  in  the 
latter  half  of  the  year  1919,  and  practically  all  of  these  cars 
have  now  been  distributed. 

Of  the  total  of  100,000  freight  cars  ordered  by  the 
Railroad  ."Administration  on  May  1,  1918,  but  16,636  re- 
mained to  be  built  on  Novemljer  8.  and  these  were  being 
constructed  and  put  into  service  at  the  rate  of  over  two  hun- 
dred a  day.     By  November  1  all  the  cars  which  had  been 


Tables  of  equipment  purchased  hj  Railroad  Administration  for  the  railway  cornpaniis,  shoeing  contract  cost,  character,  and  allocation  to  the  various 

railroads  and  attitude  of  railroads  touchinfj  its  acceptance. 


FREIGHT  CARS. 


Name  of  railroad. 

50-ton 
single- 
sheathed 
bo.x. 

40-ton 
double- 
sheathed 
bo.x. 

50-lon 
composite 
gondola. 

.■SS-ton 
hopper. 

70-ton 
low-side 
gondola. 

Total. 

Total  cost. 

Corporation  action. 

Accept. 

Object. 

Ann  ArbarR.  R 

300 

300 
2,700 

3.')0 
1,260 
5.600 

S91.5.000 
7,6,69,300 
1,014.550 
3.5H2.1.',0 
16,018,000 

Yes 

/^  Atchison,  Topeka  &  Santa  Fe  Ry 

1,700 

1,000 
ISO 
300 

1,000 

200 

Yes 

Yes 

1    Atlantic  Coa-itLinp 

950 

Baltiraor?  A  Ohio  R.  R 

2,000 

2,000 

500 

•^  Bangar  &  Arocstook  R.  R 

500 

600 
2,000 

'soo 

1,0.60 
1,.600 

300 
3,000 

500 
l.OOO 
3.250 
l,.50O 

300 
2,000 
2,000 

700 

1,408,600 
5,50.6,000 
2,2.63,600 
3.027.760 
4, 620,  .600 

875,700 
8,684,000 
1,318,600 
2.808.000 
9,395.760 
4,156,500 

S75,700 
6,100,000 
5,616.000 
1,998,900 

Yes 

Yes 

500 

1,500 

Buffalo,  Rochester  &  Pittsbnr"h  Ry 

800 
7.60 
600 

Yes 

CaroHna.  ClincWiBld  *  Ohio  Ry 

300 
500 

Yes 

Central  R.  R.  o(  New  Jersey.  

500 

Yes 

Charleston  &  Western  Carolina  Ry 

300 

Yes 

Chesapeake  A  OhiT  Rv 

1,000 

2,000 

Chi'-ajti)  &  .Mton  R.  R 

500 

.500 

1,000 

1,000 

Chicago  A  Fastem  Illinois  R.  R 

500 

1,250 

500 

300 

Chicago  4  North  Western  Rv 

1,000 

Yes 

Yes 

Chiragn.  BiirlinRton  &  Qiiincv  R.  R 

Chicago.  Indianap^iis  &  Louisville  Ry 

Yes 

2,666 

Yes 

Chicago  Rock  Island  &  Paciiic  Rv 

i,666 

500 

1,000 
200 

Yes 

Chicago.  St.  Paul.  Minneapolis  A  Omaha  Ry 

Cincinnati,  Indianapolis  A  Western  R.  R 

Cle .eland,  Cincinnati,  Chicago  A  St.  Louis  Ry 

1,000 

1,000 
300 

1,000 
700 

2,000 

300 

1,500 

1,700 

30O 

6,7S«,000 

815,100 

4.342,000 

4,907,400 

809,100 

Yes 

Yes 

Colorado  A  Southern  Rv ,            

Delaware  A  Hudson  R.  R 

500 

Yes 

Delaware  Lackawanna  A  Western  R.  R 

500 
300 

500 

Yes 

Detroit.  Toledo  A  Ironton  R.  R 

Dululh  South  Shore  A  Atlantic  Ry 

Elgin.  Jolict  A  Eastern  Rv 

500 

500 
250 

2,500 
500 
400 
300 

1,000 

1,500 
500 

2,000 
600 

1,459,600 
674, 250 
7,179,500 
1,525,000 
1,181,700 
897,350 
2,919,000 
4,378,600 
1,348,500 
5,514,000 
1,408,500 

Yes 

El  Paso  it  Southwestern  R.  R 

260 

800 

ErieR.R 

1,000 
500 
300 
250 

700 

Florida  East  Coast  Rv 

Georgia  R.  R 

lOO 
60 

Yes 

Grand  Rapids  A  Indiana  R.  R 

Grand  Trunk  Western  Ry 

1,000 
1,600 

Yes 

Great  Northern  Ry 

Yes 

Hocking  Valley  Ry 

500 
1,000 

Illinois  Central  R.  R 

1,000 
500 

Yes 

Yes 

Kanawha  A  Michigan  By 

300 
1.300 

300 
1,000 

300 
2,300 

500 
2,000 

300 
2,000 

300 
2,600 

100 

200 
4,500 

.600 
1,600 

800 

200 

845,100 
6,597,600 
1,381,600 
5,614,000 

916,000 
5,747,000 

876,700 
7,076,500 

281,-00 

639,400 
13,070,000 
1.459,500 
4,225,500 
2,440,000 

610,000 

Yes. 

500 

200 

1,000 

500 

Yes 

Yes 

Yes 

Yes 

300 
1,000 

Michigan  Central  R.  R 

1,000 

300 
1,500 

Yes. 

Missouri  Pacific  R   R 

1,000 

Yes 

Mobile  A  Ohio  R  R 

100 

Yes. 

200 
1,000 

Yes 

Yes 

New  York  Central  R.  R.,          .                                                                .  .                 . 

1,000 

1,000 
600 

1,000 

500 

1,500 

Yes 

Yes 

Norfolk  A'  Western  Rv 

800 
200 

Norfolk  Southern  R   R 

Yes. 

100 

100 

7,000 
4.600 
1.000 
3,500 
1,000 

500 
2,500 

500 
1,000 
2,000 

300 

291,900 
22.297.500 
14,287,000 
2.8i«.000 
10,271,000 
3.112.000 
1. 525.000 
7,075,500 
1,525.000 
3,060,000 
5,8)8,000 
876,700 

3,500 
3,000 

500 

2.666 

1,000 

1,000 
500 

Yes 

Yes 

600 

500 

Yes. 

1,000 
600 
600 

2,000 

500 
500 

Pittsburgh  A  Lake  Erie  R.  R 

Yes 

Yes 

1,500 

1,000 

Yes. 

600 
1,000 

Yes. 

Soutiit-D  Pacific  Co 

Yes 

2,000 
300 

Texas  A  Pacific  ity 

Toledo  A  Oliio  Central  Ry                                            .... 

250 

600 
350 

750 
350 

2,138,250 
985,950 

Yes 

Yes 

Toledo.  St  Louis  A  Western  ia  R                           ... 

Wabash  Rv                                                        

1,600 

1,000 

2,500 

300 

1,000 

7,075.500 

915,000 

2,817,000 

Yes. 

300 

1,000 

23,460 
1,550 
25,000 

20,950 
4,050 
25,000 

19,560 

450 

20,000 

24,100 

900 

25,000 

6,000 

93,060 

6, 950 

100,000 

271, 360,  COO 
20,298,400 
291,659,000 

Ordered 

5,000 

by  the  Railroad  Administration,  to  the  car  building  compan- 
ies throughout  the  United  States  and  were  constructed  with 
a  speed  and  in  a  manner  to  reflect  credit  on  the  builders. 

After  the  signing  of  the  armistice  many  of  the  railroads 
were  reluctant  to  accept  allottments  of  these  standard  cars 
because  of  a  falling  oil  in  railroad  business  and  a  consider- 
able number  of  cars  were  held  in  storage  for  some  months. 


completed  and  placed  in  storage  on  accoimt  of  some  of  the 

railroad  corporations  refusing  to  accept  the  cars  allocated  to 
them  had  been  stenciled  and  put  into  service,  so  that,  from 
August  1  to  November  8,  53,305  new  freight  cars  had  been 
added  to  the  rolling  stock  of  the  railroads.  Only  168  of 
those  completed  remained  to  be  lettered,  numbered  and  placed 
in  service  on  November  6. 
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Shop  Practice 
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JIGS    AND    SPECIAL    DEVICES    IN   LOGO- 
MOTIVE  REPAIR  SHOPS 

By  J.  C.   BEVELLE 
Tool  Foreman,  El  Paso  &  Southwestern,  EI  Paso,  Tex. 

In  Figure  1  there  are  shown  two  flue  sheet  cutters,  one 
for  small  boiler  flue  holes  and  the  other  for  large  super- 
heater flue  holes.  The  advantages  in  the  small  cutter  is  that 
the  maintenance  cost  is  very  small  on  account  of  the  cutter 
blade  being  made  of  flat  bar  stock  and  not  requiring  much 
machining.  The  blade  is  made  of  high  speed  steel  similar 
to  a  counterbore  and  the  cutter  holder  is  made  of  a  low  car- 


bon steel,  hardened  and  tempered.  The  cutting  edge  of  the 
blade  is  ground  with  a  lip  which  makes  it  free  cutting  and 
curls  the  clips.  This  tool  drills  the  hole  in  40  sec.  and 
stands  up  well  under  all  conditions. 

The  superheater  flue  sheet  cutter  is  made  so  that  it  will 
cut  all  sizes  required  for  superheater  flues  with  one  set  of 
blades.  With  the  milled  places  in  the  cutter  body  as  shown 
in   Fig.    1,   it  is  only  necessary  to  remove   the  blades  and 
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Instructions- 
BoltJigHol  foPkjner  Btd^ 

Boltasthp ofMild3te«t  jts'rjt/i^/ft  af  Guide  t  s'mJigno 2. 
Secfre  j/g  m  s  ,n  j/gNa  I  niih  o  tvtdge  ha^/ngj^  Taper 
perftagamsttoper^dsideofJigf^i     Ptana  ovf'x' 
on  straight  side  of  Jtnp 

Ifemoye  Viedge  and  insert  on  opposite  side  of  Jig /to  2 
and  Plane  oof  Van  the  taperad  side  of  strip. 
Mal<e  Strips  Pti  and  I  it 

Set  Ouide  On  Ptaner  and  Ptane  oafs/desh  fitttn  Sfn'ps. 
Dfife  Strip  into  ttje  Qroora  ,n  tJuide. 
Ptane  Z  from  Stnp  after  dri/ing Strip  into  Orr^ntinijoide 
Cut  offejtta  metal  fivm  ends  ofSfnps  after  driitittg. 

Fig.  2 

place  them  in  the  desired  set  of  slots,  which  have  the  diame- 
ters stencilled  on  them.  This  cutter  is  made  to  cut  two  sizes 
but  has  space  for  one  more  set  of  slots.  The  cutter  so  de- 
signed eliminates  the  many  difterent  kinds  of  blades  and 
different  sizes  to  be  carried  on  hand  as  the  one  set  of  blades 
will  cut  any  size  wanted  by  transferring  to  the  proper  slots. 
The  blades  are  made  of  high  speed  steel  and  the  cutter  body 
is  made  of  machine  steel. 


The  construction  of  jigs  used  in  reclaiming  locomotive 
guide  bars,  is  illustrated  in  Fig.  2,  which  is  self  explanatory. 
These  bars  are  reclaimed  by  planing  a  dove-tailed  slot  on 
each  edge  of  the  bar  and  applying  an  iron  strip  planed  to 
suit  the  slot,  then  planing  it  off  to  size,  bringing  the  guide 
bar  back  to  standard  size.  This  has  proved  to  be  a  great 
success  and  all  guide  bars  are  being  so  reclaimed.  After  the 
bar  has  been  planed  out,  if  the  strips  are  worn  out,  new 
strips  can  be  applied  and  the  life  of  the  bar  is  prolonged 
indefinitely. 

Fig.  3  illustrates  the  method  of  milling  throttle  lever 
quadrants  on  a  universal  milling  machine.  The  quadrants 
are  placed  on  a  jig  as  shown,  and  held  in  place  by  the  di- 
viding head,  the  length  of  the  jig  giving  the  proper  radius 
for  the  quadrant.  The  cutter  is  made  with  the  proper  pitch 
and  the  same  radius  as  the  quadrant  and  has  20  teeth.     The 


Fig.  3 

quadrants  are  placed  on  the  jig,  six  at  one  time,  clamped 
down  and  the  cutter  put  to  work.  The  cutter  finishes  the 
quadrant  teeth  on  the  face  as  well  as  at  the  bottom  of  the 
tooth,  making  it  unnecessary  to  turn  the  outside  radius  as 
it  was  when  a  single  cutter  was  used.  There  being  six 
quadrants  on  the  jig  at  one  time  and  twenty  teeth  in  the 
milling  cutter,  120  teeth  are  finished  per  traverse  of  the 
table  of  the  machine.  Six  quadrants  can  be  milled  in  one 
and  one-half  hours,  or  15  rain,  per  quadrant.  The  cutter 
is  made  of  carbon  steel  and  the  dimensions  are  3'^  in.  by 
3>2  in.  with  1,'4-in-  arbor  hole. 

Fig.  4  shows  a  method  of  milling  throttle  quadrant  latches 
with  a  cutter  similar  to  that  shown  in  Fig.  3.  The  latches 
arc  Iield  in  a  vise,  two  rows,  six  latches  in  a  row,  makine 
12  latches  completed  in  one  setting  of  the  machine  and  with 
two  traverses  of  the  table.  The  time  for  this  operation  mill- 
mg  the  teeth  in  12  latches  is  40  min.  or  about  3  min.  per 
latch.  The  cutter  is  3  in,  in  diameter,  1  >4  in.  wide,  with 
a  lJ4-in.  arbor  hole  and  is  of  carbon  steel.  '  The 
face  of  the  cutter  is  formed,  on  the  segment  of  a  circle  having 
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"the  same  center  as  that  of  the  cutter  for  cjuadrants,  giving 
the  latch  the  proper  radius  on  the  face,  allowing  the  teeth 
to  fit  each  other  and  making  a  much  better  job  than  when 
the  latch  was  milled  straight. 

A  set  of  forging  machine  dies  used  for  manufacturing 
superheater  element  tubes  is  shown  in  Fig.  5.  This  is 
done  on  a  2-in.  Ajax  forging  machine.  The  tubes  are  of 
steel  tubing  and  tlie  end   is  upset  with  these  dies  in  two 


Fig.  4 

operations  and  two  heats.  The  first  operation  does  about 
half  the  upsetting  and  the  second  operation  completes  the 
upsetting  and  forms  the  end  to  its  proper  shape.  The  tubes 
are  then  taken  to  a  turret  lathe  and  the  ball  joint  is  finished. 
They  are  then  taken  to  the  pipe  shop  where  they  are  bent, 
threaded  elbows  applied,  and  bands  applied.  This  shop 
manufactures  all  superheater  unit  tubes  for  renewals,  and 
they  have  proved  to  be  just  as  good  or  better  than  those 


Fig.  5 

bought  and  very  much  cheaper.  These  dies  are  made  of 
anachine  steel  and  the  heading  tools  are  made  of  tool  steel. 
The  dies  have  been  in  service  for  four  years  and  have  made 
a  large  number  of  tubes. 

A  special  prepared  lubrication  for  air  drills  has  recently 
been  adopted  on  the  E.  P.  &  S.  W.  This  consists  of  No.  2 
compression  cup  grease  and  valve  oil.  The  proportions  are 
two-thirds  cup  grease  and  one-third  valve  oil  thoroughly 
mixed  together  which  gives  a  splendid  mixture  for  air 
motors.  The  grease  and  oil  are  mixed  with  a  butterfly  pad- 
dle driven  with  an  air  motor.  Air  hammers  are  lubricated  in 
a  bath  of  coal  oil  and  lard  oil.  The  proportions  are  one-third 
lard  oil  and  two-thirds  coal  oil.    This  is  done  at  night  when 


all  air  hammers  are  turned  in  to  the  tool  room.     They  are 
allowed  to  remain  in  the  oil  all  night,  and  if  there  is  any 
dirt  collected  in  the  hammer  or  strainer  it  is  dissolved  by 
the  oil  which  eliminates  many  repairs  of  the  hammer. 
Fig.  6  shows  a  method  of  machining  the  key-way  in  vvrist 


Fig.  6 

pins  on  a  universal  milling  machine,  which  is  the  same 
method  used  on  piston  rod  key-ways.  The  key  is  milled 
with  a  radius  cutter.  The  knuckle  pin  or  wrist  pin  is  first 
drilled  with  one  hold  and  then  milled,  finishing  the  job. 
It  is  not  necessari'  to  touch  the  key-way  by  hand.  Knuckle 
pins  and  wrist  pins  are  milled  in  10  min.  each.     The  adop- 


tion  of  the  key  is  so  far  Ijetter  than  the  old  method  that  we 
never  apply  a  threaded  pin. 

It  is  the  practice  on  this  road  to  apply  hardened  steel 
bushings  and  pins  on  all  link  motion  work.  This  has  been 
our  practice  for  many  years  and  is  very  successful.  The 
bushings  are  not  groimd  on  the  inside  after  they  have  been 
hardened  but  are  lapped  out,  making  the  hole  as  good  as 
possiUc  for  the  fitting  of  the  pin.  The  pins  are  ground  on 
a  Brown  &  Sharpe  grinding  machine  to  fit  the  bushing. 
We  don't  know  what  it  is  to  find  a  galled  pin  and  our  run- 
ning repairs  on  this  work  are  verj'  light.  It  is  rightly  be- 
lieved that  after  the  bushings  have  been  applied  to  the  va- 
rious rods,  etc.,  that  they  should  be  placed  on  an  internal 
grinding  machine  and  the  hole  ground  out  to  a  standard 
size. 

The  pin  can  then  be  ground  to  have  a  more  perfect  bear- 
ing, giving  the  job  a  much  higher  effectiveness.  Internal 
grinding  in  loeomotive  repair  shops  is  somewhat  new  out- 
side of  the  tool  work  but  has  a  large  field  in  the  shop,  and 
the  sooner  we  admit  this  to  ourselves  the  sooner  we  will 
overcome  some  of  our  troubles. 

Fig.  7  shows  the  application  of  a  floating  hub  liner.   This 
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liner  is  applied  to  a  number  of  our  Pacific  and  Mikado  type 
engines.  With  tliis  floating  liner  it  is  not  necessary  to  shop 
the  engine  for  lateral  before  it  has  made  the  required  mile- 
age which  is  80,000  miles.  On  a  recent  date  one  of  our 
Pacific  type  engines  which  has  made  80,000  miles  was  put 
in  the  back  shop  for  a  classified  repair,  and  on  examining 
the  hub  liners  and  checking  the  lateral  it  was  found  that 
the  lateral  was  }i  in.  less  than  the  limit,  which  is  ^4  '"■ 
A  Mikado  engine  which  made  65,000  miles  was  given  the 
same  inspection  and  found  to  be  3/16  in.  less  than  the  limit 
for  lateral.  The  liners  were  scarcely  worn  at  all  and  it  was 
not  necessary  to  renew  them.  This  is  becoming  a  standard 
liner  on  our  system. 

We  must  not  forget  that  while  manufacturing  new  de- 
vices and  tools  that  in  each  case  we  should  keep  in  mind 
the  need  of  safety.  The  prevention  of  injuries  should  be 
considered  even  more  than  the  efficiency  of  the  tool  or  de- 


vice. Do  you  ever  inspect  the  tools  that  are  in  daily  use  in 
your  shop  to  see  that  they  are  in  a  safe  condition?  The 
tool  foreman  should  make  this  his  business  as  he  is  more 
capable  of  determining  the  safety  of  tools.  Our  shop  safety 
committee  demands  a  report  from  the  tool  foreman  on  tools 
in  all  departments  and  this  has  brought  about  wonderful 
results  in  a  decrease  of  injuries.  The  blacksmith  shop, 
boiler  shop,  and  even  the  different  tool  rooms  are  good 
places  to  find  defective  tools.  Handle  tools,  chisel  bars  and 
chisels  are  very  dangerous  and  are  as  a  rule  given  very 
little  attention.  Safeguards  on  machines  should  be  watched, 
grinding  wheels  should  be  daily  inspected,  the  tool  rests 
should  be  up  in  place  at  all  times,  the  mounting  of  wheels 
should  be  watched  very  closely.  There  are  numerous  things 
in  the  shops  and  engine  houses  that  are  unsafe  at  their  best 
and  we  must  see  that  they  are  kept  at  their  best  and  in  a  safe 
condition. 


Efficiency  in  Railroad  Shops' 

The   Importance    with    Increased    Labor  Costs   of 
Improved  Shop  Facilities  and  New  Machine  Tools 

BY  FRANK  McMANAMY 

Assistant  Director,  Division  of  Operation 


SHOP  efficiency  is  a  subject  that  is  usually  very  closely 
associated  in  the  minds  of  most  of  us  with  intensive  pro- 
duction and  stop-watch  studies  of  the  different  operations 
in  connection  with  shop  output,  and  from  that  viewpoint 
it  is  a  subject  which  can  never  be  exhausted.  There  is 
no  doubt  but  that  a  great  deal  has  been  and  can  be  ac- 
complished in  that  way  in  the  matter  of  increasing  produc- 
tion, although  it  is  usually  done  at  the  expense  of  a  more 
or  less  serious  dispute  with  the  workmen.  I  have  some- 
times found  that  while  making  time  studies  of  shop  opera- 
tions with  split-second  stop-watches,  we  were  overlooking 
conditions  and  methods  where  the  time  that  might  be  saved 
could  be  measured  witli  the  hour-glass,  and  that  we  are, 
in  many  of  our  shops,  using  machines  and  methods  that 
are  as  far  behind  the  most  modem  and  up-to-date  practices 
as  the  hour-glass  is  behind  the  split-second  stop-watch. 

The  transportation  machine  has,  perhaps,  been  left  by  the 
war  in  more  nearly  a  normal  condition  than  any  other  in- 
dustry for  the  reason  that  while  it  was  worked  to  capacity 
during  the  war — in  fact,  most  of  the  time  was  overworked — 
yet,  owing  to  the  limited  facilities,  it  was  not  possible  to 
greatly  enlarge  the  plant  and  there  are  no  greatly  increased 
forces  because  both  were  impossible  to  olitain  during  the 
war.  The  increased  transportation  furnished  represented  al- 
most wholly  increased  effort  on  the  part  of  those  producing 
transportation  and  increased  output  of  existing  railroad 
facilities. 

The  change  which  appears  to  be  most  important  and  far- 
reaching  so  far  as  the  railroad  shops  are  concerned,  is  the 
change  in  working  conditions  and  the  increase  in  the  rates 
of  pay  of  railroad  shop  labor  both  skilled  and  unskilled,  and 
to  my  mind,  this  is  a  change  whicli  is  permanent:  therefore, 
it  must  be  reckoned  with  in  all  calculations  relating  to  the 
purchase  or  maintenance  of  shop  equipment.  These  changes 
have  made  it  essential  to  see  that  our  men  are  provided 
w-ith  modem  tools  and  improved  facilities,  because  in  no 
other  way  can  operating  costs  l)e  reduced  and  kept  at  a 
reasonable  figure. 

"Abstract  of  a  paper  reai  before  the  New   Rngland  Railway   Club. 


The  use  of  out-of-date  tools  and  machinery  in  railroad 
shops — although  never  satisfactory — may  have  been  in  the 
interests  of  economy  at  the  rates  paid  for  labor  before  the 
war,  but  under  the  rates  now  paid  the  use  of  inefficient 
machinery  is  not  only  unsatisfactory  but  decidedly  expensive. 

It  is  a  well-known  fact  that  many  railroad  shops,  to- 
gether with  their  equipment,  were  at  the  time  the  railroads 
were  taken  over  by  the  government,  and  are  today  almost 
hopelessly  out  of  date,  and  that  the  methods  which  this 
lack  of  facilities  makes  necessary  are  such  that  no  manu- 
facturing industry  operated  on  a  competitive  basis  could 
practice  and  exist.  In  fact,  it  has  been  stated  that  $10,000,- 
000  spent  for  shops  and  shop  machinery  prior  to  1917  would 
have  made  it  unnecessary  for  the  government  to  have  as- 
sumed control  of  the  railroads.  Whether  or  not  this  state- 
ment is  true,  it  is  a  fact  that  one  of  the  principal  reasons 
for  taking  over  the  railroads  was  the  condition  of  locomo- 
tives and  cars  in  certain  sections  of  the  country  which,  to- 
gether with  insufficient  terminal  facilities  and  the  effort 
of  many  shippers  to  use  the  cars  as  storehouses,  caused 
such  a  congestion  that  nothing  short  of  centralized  control 
with  complete  authority  could  have  met  the  situation. 

A  survey  of  the  situation  immediately  following  federal 
control  showed  many  railroads  hopelessly  behind  in  the 
matter  of  repairs  to  equipment,  due  to  their  limited  shop 
capacity,  although  it  was  proved  that  the  total  shop  capacity 
of  the  country-,  if  properly  distributed,  was  sufficient  to 
maintain  the  equipment.  The  inadequacy  of  existing  shops 
and  the  character  and  quantity  of  shop  madiinery  was  one  of 
the  things  that  received  immediate  consideration  from  the 
Railroad  Administration,  and  while  it  was  impossible  in 
the  time  at  hand  and  under  war  conditions  to  start  and 
complete  large,  new  projects,  the  matter  of  providing  addi- 
tional equipment  and  facilities  at  existing  shops  received 
earnest  consideration  and  vigorous  handling. 

Investigations  of  shops  and  shop  facilities  during  this 
period  confirmed  a  belief  that  many  of  us  had  that  the 
importance  of  having  shop  facilities  on  any  railroad  keep 
pace  with  other  improvements  is  usually  neglected  and  fre- 
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quently  entirely  overlooked.  To  promote  efficient  operation, 
grades  are  cut  down,  curvature  reduced,  terminal  facilities 
are  added,  bridges  and  roadbed  improved  and  strengthened 
to  meet  the  requirements  of  new  and  heavier  equipment, 
but  the  last  thing  that  is  given  consideration — if,  in  fact, 
it  receives  any  consideration  at  all  until  it  is  forced  by 
the  condition  of  power  and  terminal  delays — is  the  question 
of  providing  shop  and  roundhouse  facilities  for  the  new  and 
heavier  equipment. 

The  general  rule  in  the  matter  of  making  improvements 
is  tliat  if  the  saving  to  be  brought  aliout  by  the  improved 
facility  will  pay  the  carrying  charge  on  the  investment,  the 
improvement  is  a  justifiable  one,  and  under  this  rule,  we 
have  all  seen  locomotives  and  other  equipment  scrapped 
because  of  obsclescence — that  is  because  the  work  performed 
by  the  more  modern  equipment  was  sufficient  to  pay  the 
carrj-ing  charge  on  the  investment,  and  therefore,  the  addi- 
tional investment  was  justifiable.  Locomotives  from  15  to 
20  years  old  are  either  modernized  by  rebuilding  or  scrapped 
to  make  room  for  modem  power,  yet  a  trip  through  the 
shops  on  practically  any  railroad  will  show  that  we  are 
trying  to  maintain  this  modern  power  with  shop  tools  and 
machinery,  much  of  which  is  more  than  50  years  old  and 
which  should  have  been  replaced  by  modern  equipment  years 
ago. 

I  am  familiar  with  the  statements  which  will  probably 
be  made  that  the  reason  for  failure  to  provide  proper 
equipment  in  the  shops  is  because  of  the  difficult)'  of  financ- 
ing, but  this  does  not  cover  the  case  because  a  check  of  the 
seri'ice  performed  by  locomotives  and  the  time  lost  at  termi- 
nals will  show  that  in  many  cases  it  would  have  been 
profitable  to  have  spent  the  money  that  was  spent  for  the 
last  order  of  locomotives  in  providing  shop  facilities  to 
maintain  locomotives  already  on  the  line,  and  that  if  this 
had  been  done,  the  additional  locomotives  would  not  have 
been  needed. 

EFrlCIENCV 

Efficiency,  as  applied  to  railroad  shops,  is,  therefore,  the 
ratio  of  the  shop  output  to  the  time,  labor,  material  and 
rapital  expended.  In  order  that  a  railroad  shop  may  be 
efficient,  it  is  necessar)-  to  have:  first,  suitable  .shop  build- 
ings with  proper  equipment  and  lay-out;  second,  an  effec- 
tive shop  organization;  third,  necessary  schedules  so  that 
the  various  departments  of  the  railroad  in  any  way  re- 
lated to  the  shop  organization  may  be  able  to  coordinate  their 
efforts. 

The  efficient  railroad  shop  must  have  as  its  fundamentals 
proper  equipment  suitably  disposed  and  properly  housed. 
It  is  difficult  to  understand,  in  view  of  the  saving  to  be 
effected  thereby,  why  we  have  so  long  failed  to  erect  suit- 
able buildings  for  shop  purposes,  and  this  not  only  applies 
to  the  car  department  where  suitable  buildings  do  not  exist, 
but  also  to  the  locomotive  department  wliere  the  loss  of 
output  in  decreased  efficiency  due  to  placing  machines  in 
badly  lighted,  poorly  arranged  buildings  where  unusual  ef- 
fort is  required  to  deliver  material  to  and  from  machines 
which  are  not  accessible  even  to  an  ordinary  w-arehouse 
truck,  is  really  a  verv-  serious  question.  So  far  as  possible, 
the  travel  of  material  through  the  shop  should  be  arranged 
to  eliminate  back-hauls.  The  material  should  move  in  as 
nearly  a  straight  line  as  possible  from  the  foundry  or 
=mith  shop  to  the  locomotive  or  car.  I  have  seen  shops  where 
driWng  box  brasses  were  machined  at  one  end  of  the  shop 
and  pressed  into  the  box  at  the  other  end  of  the  shop  several 
hundred  feet  distant;  then  returned  for  boring. 

When  anv  new  shop  machinen,'  is  requisitioned  at  the 
present  time,  the  purchase  is  objected  to  on  the  grounds 
of  its  high  cost,  and  this  argument  has  been  very  effectively 
used.  We  must  now,  however,  consider  this  in  the  light  of 
the  comparative  cost  for  machinery  and  labor,   and  when 


we  consider  the  rate  paid  to  shop  labor  at  the  present  time, 
we  will  realize  that  in  the  life  of  the  average  machine,  its 
cost  will  be  paid  many  times  by  the  saving  in  the  time 
of  the  workmen,  to  say  nothing  of  the  increase  in  efficiency 
and  shop  output  and  the  additional  service  obtained  from 
locomotives  and  cars,  which  are  often  sorely  needed. 

A  very  costly  part  of  shop  operation  is  the  handling  of 
material  in  the  shop.  For  that  reason,  crane  transporta- 
tion, where  it  can  be  installed,  is  desirable,  and  in  any 
event,  wide  aisles  for  the  trucking  of  materials  should  be 
provided. 

Shop  machinery  should  be  located  with  a  view  to  the 
use  to  be  made  of  it,  with  machines  or  appliances  for  each 
particular  kind  of  work  in  one  group.  For  example,  all 
the  work  belonging  to  the  valve  motion  should  be  handled 
in  one  place.  Similarly,  driving  box  work  and  brake  rig- 
ging work  should  be  located  in  one  particular  portion  of 
the  shop. 

Someone  has  said,  "Information  is  the  essence  of  efficient 
operation."  Nowhere  is  this  more  true  than  in  the  proper 
conduct  of  a  railroad  shop,  and  generally  speaking,  in  few 
places  is  information  as  to  probable  requirements  so  spar- 
inglv  furnished.  Locomotives  sent  to  the  shop  for  repairs 
which  are  said  to  require  the  removal  of  a  set  of  flues  are 
found  to  require  fireboxes,  and  locomotives  sent  to  the  shop 
for  fireboxes  are  found  to  need  only  a  set  of  flues.  It  is 
of  great  importance  that  proper  record  of  the  condition  of 
locomotives  and  cars  be  kept  and  the  shops  furnished  as 
much  in  advance  as  possible  with  information  as  to  the 
repairs  which  will  be  required  on  equipment  destined  for 
the  shop  within  the  next  two  or  three  months  in  order  that 
the  shops  can  provide  the  necessar)-  material  when  the 
locomotive  or  car  is  placed  in  the  shop,  thereli)-  avoiding 
the  too  common  practice  of  having  them  occup\-  valuable 
space  while  waiting  on  material. 

ORGANIZATION 

Organization  is  defined  as,  "A  systematic  union  of  indi- 
viduals in  a  liody  whose  officers,  agents  and  members  work 
together  for  a  common  end.''  This  is  especially  applicable 
to  railroad  shops  where  the  ends  sought  are  efficient  produc- 
tion and  minimum  costs.  While  to  some  it  may  seem  un- 
fair that  brilliant,  individual  performances  should  be  sub- 
merged in  an  average,  at  the  same  time,  whether  in  base- 
liall  or  business,  team  work  is  essentially  the  thing  that 
counts. 

Without  an  organization  embodying  as  well  as  implying 
co-operation,  little,  if  anything,  will  be  gained,  and  this 
is  entirelv  up  to  the  supervision.  Each  investigation  made  of 
points  where  shop  output  is  unsatisfactor}-  confirms  the 
belief  which  I  have  long  had  that  effective  and  constant 
supervision  is  necessary  in  order  to  obtain  a  satisfactory 
output,  (duality  as  well  as  quantity  in  production  comes 
from  the  top  downward.  The  average  workman  will  give 
>ou.  in  the  matter  of  output,  exactly  what  you  are  willing 
to  take.  If  the  supervision  is  satisfied  with  a  minimum 
performance  and  low-grade  work,  that  is  exactly  what  they 
will  get. 

If  we  are  to  have  efficient  operation  in  any  .'^hop,  we 
must  have  supervision  that  is  constantly  on  the  job.  and  will 
show  that  the  officials  and  foremen  are  as  much  interested 
in  lioth  the  quantity  and  qualit)-  of  output  as  they  expect 
the  workmen  to  be,  and  that  they  are  willing  to  aid  in  pro- 
moting efficiency  by  seeing  that  the  workmen  have:  first, 
a  suitable  place  to  work;  second,  necessary  tools  that  are 
as  well  maintained  as  they  can  be;  and  third,  material  and 
supplies  promptly  delivered  so  that  the  workmen  will  not 
be  required  to  lose  time  waiting  for  their  helpers  to  obtain 
material  from  a  storehouse  inconveniently  located,  or  have 
to  hunt  it  themselves  from  the  scrap  pile,  or  roll  other 
locomotives  or  cars  in  order  to  obtain  it. 
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An  important  factor  in  oljtaining  shop  output  is  properly 
scheduling  the  work  through  the  shop  so  that  the  work 
of  the  various  departments  may  be  properly  co-ordinated  and 
in  harmony.  Scheduling  will  have  a  decided  influence  to 
keep  everything  moving  and  avoid  delays  due  to  one  de- 
partment waiting  on  another,  and  these  schedules  should  not 
be  interrupted  from  day  to  day  by  switching  in  jobs  of 
running  repairs  which  could  perhaps  be  better  performed  in 
the  roundhouse. 

Locomotive  schedules  must  be  made  very  carefully.  It 
is  almost  as  much  of  a  task  to  make  out  a  proper  schedule 
for  locomotives  through  the  shop  as  it  is  to  make  out  a 
time  card  for  a  division.  Schedules  that  work  satisfactorily 
in  one  shop  will  no  more  apply  to  another  than  a  time 
card  for  one  division  can  be  made  to  apply  to  another 
A  schedule  once  made  must  be  carefully  followed,  or  one 
gang  or  machine  will  be  crowded  with  more  work  to  be  done 
at  one  time  than  it  is  possible  to  accomplish  without  increased 
facilities. 

Locomotive  schedules  bear  the  same  relation  to  getting 
work  through  the  shop  that  time  cards  do  to  getting  trains 
over  the  line.  Every  possible  effort  should  be  made  to 
live  up  to  the  schedule,  but  when  something  goes  wrong, 
the  dispatcher  in  the  case  of  trains,  or  the  general  foreman 
in  the  case  of  the  shop,  must  take  a  hand,  make  new  meet- 
ing points,  or  devise  new  methods,  hold  some  work  back 
and  advance  other;  in  fact,  take  whatever  action  is  neces- 
sary tmtil  the  business  is  straightened  out  again. 

It  is  no  more  possible  to  keep  every  engine  in  a  big 
shop  moving  on  schedule  time  than  it  is  to  keep  every  train 
between  New  York  and  Boston  on  time.  If  it  is  found  that 
locomotives  are  continually  behind  schedule,  it  may  be 
due  to  two  causes:  iirst,  the  schedule  may  be  too  fast;  or 
second,  something  may  be  wrong  in  the  shop  that  needs 
straightening  out. 

A  schedule  of  any  kind  is  of  very  little  use  unless  some 
real  and  earnest  effort  is  made  to  live  up  to  it  in  the  regular 
operation  of  the  shop. 

EQtnPMENT 

The  equipment  of  railroad  shops  is  an  important  factor 
with  respect  both  to  efficiency  and  output.  It  is  not  efficient 
to  continue  in  service  machine  tools  which  have  long  since 
outlived  their  usefulness.  A  few  conditions  noted  on  a 
trip  over  a  railroad  which  operates  about  1,500  locomotives 
will,  perhaps,  explain  more  clearly  than  any  other  method 
of  discussing  the  situation,  the  conditions  I  have  in  mind 
which  must  be  given  attention  if  we  are  to  reduce  shop 
costs. 

The  principal  shop  is  an  old  structure  that  has  been 
added  to  from  time  to  time,  and  has  no  modern  facilities 
or  crane  ser\'ice.  Locomotive  driving  wheels  are  removed 
on  drop  pits  in  the  shop.  On  account  of  the  length  of 
the  shop,  when  removing  wheels  from  2-10-2  type  loco- 
motives, they  are  moved  over  a  pit  and  spotted  with  the 
shop  locomotive,  and  two  pairs  of  driving  wheels  are  re- 
moved. The  locomotive  is  then  taken  out  of  the  shop  to 
the  roundhouse  turntable  about  150  yards  distant  and  turned 
around,  returned  to  the  shop,  and  the  other  three  pairs  of 
driving  wheels  are  removed.  To  handle  these  wheels  re- 
quires all  the  men  that  can  get  around  them.  In  re-wheel- 
ing the  locomotive  the  same  process  is  followed;  that  is, 
three  pairs  of  wheels  are  applied  to  the  locomotive,  it  is 
then  taken  to  the  roundhouse  turntable,  turned  around  and 
returned  to  the  shop  so  that  the  other  two  pairs  of  drivers 
may  be  applied. 

At  another  shop  on  the  same  railroad,  in  checking  the 
movement  of  parts  of  locomotives  from  the  stripping  pit,  it 
was  found  that  the  driving  bo.xes,  rods,  cross-heads,  driver 
brake  rigging,  springs,  hangers,  etc.,  are  trucked  through 
the  entire  length  of  the  shop  to  the  lye  vat,  a  distance  of 


700  feet,  and  then  distributed  to  the  respective  places  for 
repairs,  and  finally  returned  to  the  point  they  started  from. 
This  movement  of  material  which  is  trucked  through  a 
congested  shop  could  be  eliminated  by  placing  the  lye 
vat  at  the  stripping  pit  and  in  re-grouping  some  machines 
in  the  shop. 

The  driving  boxes  move  1,900  feet  from  the  stripping 
pit  until  returned  finished.  This  could  be  reduced  to  400 
feet  by  re-grouping  the  machines. 

At  various  other  points  on  the  same  railroad,  we  found 
repairs  being  made  with  the  following  obsolete  machinery 
and  equipment: 

Wheel  lathe  which  was  installed  in  1878  on  which  it 
requires  seven  hours  to  bore  a  driving  wheel  tire  which 
could  be  done  with  a  modern,  heavy  duty  boring  mill  in 
JO  minutes. 

Tender  truck  wheels  being  turned  on  a  36-in.  engine 
lathe  in  which  but  one  tire  can  be  turned  at  a  time;  there- 
fore, the  operation  is  very  expensive.  It  requires  five  hours 
to  turn  tires  which  on  a  modern,  heavy  duty  wheel  lathe 
could  be  turned  in  30  minutes. 

Crown  brass  turning  machine,  built  in  1861,  which  is 
entirely  unsuitable  for  doing  this  work. 

Wheel  lathe,  date  of  installation  not  obtainable,  but  is 
very  old  and  requires  seven  hours  to  turn  one  pair  of  driving 
wheel  tires  and  six  hours  to  turn  one  pair  of  engine  or  tender 
truck  wheels. 

Wheel  lathe,  old  type,  which  requires  six  hours  to  turn 
one  pair  of  50-in.  driving  wheels,  and  four  and  one-half 
hours  to  turn  tires  on  one  pair  of  engine  or  tender  truck 
wheels. 

Wheel  lathe,  which  was  placed  in  the  shop  in  1879 
and  was  second-hand  at  that  time.  On  this  machine,  it 
requires  from  three  and  one-half  to  four  hours  to  bore 
one  driving  wheel  tire. 

At  another  point  locomotives  are  used  to  haul  a  transfer 
taljle,  and  this  practice  has  been  in  existence  for  about  six 
years. 

Planers  of  different  sizes,  built  in  1864  and  in  1867. 
These  machines  have  but  one  cross  rail  head  and  no  side 
head,  and  are  entirely  unsuitable  for  present  day  require- 
ments. 

On  a  mountain  railroad  with  over  100  locomotives,  a 
large  percentage  of  which  are  Mallets,  there  is  no  wheel 
lathe.  Tires  are  removed  from  the  wheel  centers  and  turned 
on  a  boring  mill,  and  when  necessary  to  turn  the  journals, 
the  wheels  are  pressed  off  the  axles  and  the  journals  turned 
in  an  engine  lathe. 

This  list  could  be  added  to  either  on  this  same  railroad 
or  by  going  to  any  one  of  a  number  of  others  where  this 
is  fairly  representative  of  their  shop  conditions,  and  when 
we  consider  that  these  and  other  similar  machines  must  be 
used  to  maintain  some  of  the  heaviest,  modern  locomo- 
tives now  in  service,  we  will  realize  what  some  of  the 
mechanical  departments  are  up  against  in  their  efforts  to 
maintain   equipment. 

Modern  appliances  arc  an  absolute  necessity,  and  it  seems 
a  shame  that  some  of  the  up-to-date  shops  should  be  filled 
with  hopelessly  back-number  machinery.  In  such  cases, 
aside  from  improved  facilities  for  handling,  no  decrease 
in  the  cost  of  machine  work  and  no  adequate  output  can 
be  expected,  and  a  road  with  such  equipment  will  require 
a  greater  investment  in  motive  power  and  cars  to  handle 
the  business.  The  principal  question  is  not  how  many 
locomotives  a  road  has,  but  how  many  good,  serviceable 
locomotives,  and  this  depends  entirely  upon  the  facilities 
which  the  road  ma\'  have  for  repairing  them  and  keeping 
them  in  service. 

Next  to  the  machine  installation,  it  seems  to  me  that  the 
problem  presented  in  shop  operation  which  is  most  deserv- 
ing  of   study   is   the   question   of   transportation   of   parts; 
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traveling  cranes,  mono-rail  runways  and  jib  cranes  are 
wonderful  factors  in  efficient  shop  operation,  as  they  expedite 
the  delivery  of  material. 

MANUFACTURE    OF    PARTS 

It  is  usual  for  railroad  shops  to  purchase  some  material 
and  manufacture  other.  In  some  shops,  the  manufacturing 
of  material  is  a  large  portion  of  the  w-ork  done.  In  others, 
the  material  purchased  much  outweighs  the  material  manu- 
factured. Of  course,  shops,  generally  speaking,  are  repair 
plants  and  not  manufacturing  establishments;  therefore,  if 
we  are  to  manufacture  material  or  parts,  I  believe  that  a 
sharp  line  should  be  drawn  as  between  material  or  parts 
to  be  purchased  and  material  or  parts  to  be  manufactured, 
and  having  decided  what  is  to  be  manufactured,  those  in 
charge  of  the  shop  should  prepare  to  do  it  in  an  economical 
and  efficient  manner. 

The  railroads  have  not  as  a  general  rule  organized  their 
mechanical  departments  on  a  manufacturing  basis,  but  have 
depended  upon  outside  sources  for  the  majority  of  their 
manufactured  products  and  such  shop  facilities  as  they  have 
maintained  have  been  largely  for  repair  and  maintenance 
work.  Because  of  the  diversified  products  of  the  ordinary 
railroad  repair  shop  of  today,  the  question  of  production 
hdS  not  been  given  the  consideration  it  has  in  other  fields. 
On  some  railroads,  a  start  has  been  made  towards  the 
introduction  of  manufacturing  methods  by  the  establishment 
of  centralized  shop  facilities  which  act  as  manufacturing 
plants  for  such  commodities  as  can  be  distributed  to  out- 
lying points  where  facilities  for  economical  manufacture 
are  not  maintained.  Such  work,  however,  has  usually  been 
carried  on  as  a  side  line  at  the  largest  repair  shops  on  the 
individual  roads.  On  this  basis,  it  has  been  found  economi- 
cal to  install  special  machinery  and  methods  at  a  centralized 
point  and  manufacture  pieces  in  quantities  for  storehouse 
stixk  to  be  distributed  on  requisition  to  the  smaller  shops 
or  terminals  over  the  system. 

It  is  hardlv  to  be  e.xpected  that  in  railroad  work,  it 
will  be  possible  to  introduce  the  methods  used  in  automobile 
manufacture  or  kindred  lines,  liut  it  should  be  quite  possible 
profitably  to  produce  parts  used  in  sufficiently  large  quanti- 
ties at  a  centralized  shop  or  manufacturing  plant.  Inas- 
much as  the  finished  parts  for  locomotives  and  car=  arc 
not  designed  to  be  absolutely  interchangeable  either  in  de- 
sign or  manufacturing  tolerances,  it  is  necessary  for  the 
most  part  to  provide  sufficient  latitude  to  permit  of  the 
final  fitting  of  each  piece  at  the  point  where  application 
is  to  be  made. 

During  the  past  few  years,  great  improvement  has  been 
made  and  is  being  made  in  the  design  of  machine  tools  and 
special  machinery  for  railroad  shop  work.  The  installation 
of  automatic  and  .semi-automatic  machinery  adaptei  for 
railroad  shop  uses  has  been  extended.  The  introduction  of 
modern  high  capacity  and  special  machinery  into  railroad 
shops  has  not  always  been  an  economical  procedure,  however, 
because  of  the  fact  that  the  output  of  the  shop  where  in- 
stalled has  not  been  particularly  adapted  to  the  machinery, 
or  because  in  the  average  shop  such  machinery  can  only  be 
usfd  a  part  of  the  time  for  the  purpose  to  which  it  is 
particularly  adapted.  If  parts  arc  to  be  manufactured  on  a 
substantial  scale,  it  could  probably  best  be  accomplished 
through  the  establishment  of  centralized  manufacturing  shops 
equipped  with  up-to-date  machine  tools  and  shop  equip- 
ment, with  particular  attention  to  automatic  and  semi-auto- 
matic machines  for  the  production  of  locomotive  and  car 
parts  in  quantities. 

One  of  the  most  important  factors  in  the  successful  opera- 
tion of  a  centralized  shop  for  manufacturing  purposes  is 
the  relation  between  the  mechanical  and  storehouse  de- 
partments. In  order  to  derive  the  maximum  or  even  satis- 
factory  results   from   such   an   organization,   it   is   essential 


that  the  shop  be  organized  for  quantity  production  on  requisi- 
tions originating  with  the  stores  department;  otherwise,  we 
would  be  apt  to  have  duplication  of  unnecessary  parts  and 
31.  accumulation  of  expensive  manufactured  parts  which 
represent  obsolete  designs  and  have  no  value  other  than 
scrap. 

With  increasing  cost  for  material  and  labor,  it  will  be 
necessary  to  reorganize  railroad  shop  facilities  with  a  view 
to  keeping  equipment  maintenance  costs  within  reason;  there- 
fore, modern  methods  of  shop  production  should  be  applied 
tc  railroad  work  in  a  much  greater  degree  than  is  prevalent 
today.  Locomotives  and  cars  should  be  looked  at  from  the 
viewpoint  of  a  large  investment,  the  productivity  of  which 
increases  in  exact  ratio  to  the  percentage  which  is  available 
for  service.  It  is  usuall)'  estimated  that  the  locomotives  on 
a  railroad  represent  approximately  eight  per  cent  of  the 
tctal  cost  of  the  property,  but  it  is  this  eight  per  cent  which 
makes  the  other  92  per  cent  profitable,  so  that  even  assum- 
ing that  by  suitable  shop  facilities  and  efficient  shop  opera- 
tion we  are  able  to  reduce  our  percentage  of  unserviceable 
locomotives  from  12  per  cent  to  10  per  cent,  we  have  done 
more  than  the  percentage  figures  indicate,  since  the  amount 
of  transportation  which  can  be  furnished  by  any  railroad  is 
represented  by  the  number  of  serviceable  locomotives  which 
it  has. 

STEEL  CAR  REPAIRS 

\\"hile  it  is  true  that  there  has  been  failure  in  many  in- 
stances on  the  part  of  railroads  to  provide  locomotive  shop 
facilities,  the  situation  is  even  worse  so  far  as  steel  freight 
cars  are  concerned,  and  with  the  exception  of  a  very  few 
railroads  practically  nothing  has  been  done  along  the  line 
of  facilities  for  the  repair  of  steel  freight  cars.  Where 
these  facilities  are  provided,  they  are,  as  a  rule,  of  the  most 
meagre  character;  frequently  home-made  furnaces,  which 
result  in  extravagant  consumption  of  fuel,  totally  inadequate 
equipment  of  clamps,  formers,  etc.,  worn  out  pneumatic 
tools,  an  insufficient  supply  of  compressed  air  and,  in  a 
great  many  cases,  actual  shortage  of  repair  material  is  found 
to  exist. 

Hundreds  of  thousands  of  rivets  are  being  cut  by  hand 
which  could  be  cut  by  proper  pneumatic  appliances  in  a 
fraction  of  the  time.  With  proper  buildings,  proper  equip- 
ment and  a  sincere  and  determined  effort  on  the  part  of  those 
responsible,  the  steel  car  plant  can  and  should  be  as  well 
organized  and  as  efficient  as  any  portion  of  our  repair 
facilities.  It  can  be  made  so  only  by  presenting  to  the 
proper  officers,  a  list  of  needs,  clearly  showing  the  saving 
which  will  result  from  their  installation,  and  if  they  are 
installed,  by  making  efficient  use  of  them.  The  only 
locomotive  and  the  only  car  that  earns  revenue  is  the  ser- 
viceable one. 

Do  not  understand  this  as  a  criticism  of  the  men  in 
charge  of  the  mechanical  departments  on  the  various  rail- 
roads, except  as  it  may  be  considered  a  criticism  of  their 
failure  more  aggressively  to  urge  that  adequate  facilities 
more  promptly  and  economically  to  repair  equipment  be 
provided.  Neither  is  it  intended  to  make  us  dissatisfied 
with  what  we  have,  because  all  must  realize  that  we  must 
do  the  best  w-e  can  with  existing  facilities,  however  poor  they 
may  be. 

It  is  rather  intended  to  be  an  outline  of  existing  condi- 
tions and  is  given  for  the  purpose  of  directing  attention  to 
the  importance  of  formulating  and  following  a  definite  and 
progressive  policy  of  railroad  shop  improvement,  because 
under  the  changed  conditions  which  confront  the  railroads 
at  the  present  time,  with  respect  to  labor  costs,  if  we  are 
to  keep  shop  costs  within  reason,  efficient  and  adequate 
facilities  for  doing  the  work  in  the  way  of  improved  shops 
and  shop  equipment,  particularly  machine  tools,  must  be 
provided. 


The  Casehardening  of  Steel 

Generation    of    Gases    Necessary    to    Caseharden; 
Composition     of     Packing     Materials     Important 
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Sulphur  is  ;in  objectionable  substance  which  may  occur 
in  packings  containing  charred  leather.  Coke  would  also  be 
&  source  of  sulphur.  It  seems,  however,  that  whatever 
sulphides  form  during  carburization  are  hmited  to  positions 
on  the  surface  and  would  often  be  cut  away  in  a  subsequent 
grinding  operation.  However,  where  grinding  or  some  other 
machine  operation  is  not  contemplated  it  will  be  well  to  bear 
in  mind  this  possibility  of  a  damaged  surface  on  casehardened 
•objects. 

We  have,  in  the  foregoing,  reasons  to  watch  our  use  of 
granulated  bone  and  charred  leather  or  leather  meal. 

One  of  the  best  packings  is  the  following  mixture: 

Wood  charcoal  (powdered) 3  parts 

Barium  carbonate 2  parts 

The  action  of  this  preparation  is  understood  to  be  as 
follows:  The  wood  charcoal  itself  acts  upon  the  metal,  and 
in  addition,  the  charcoal  acts  on  the  barium  carbonate,  pro- 
ducing the  gas  carbon  monoxide  (CO).  The  present  mixture 
is  very  suitable  where  it  is  desired  to  produce  a  thin  layer  of 
impregnated  steel  that  shall  be  highly  homogeneous.  When 
the  packing  loses  strength  it  may  readily  be  regenerated  by 
simply  leaving  it  exposed  to  the  air  in  a  thin  layer  after 
having  recovered  it  from  the  boxes.  The  reason  that  this 
regeneration  is  possible  is  that  the  atmosphere  always  contains 
carbon  dio.\ide  (CO™)  in  small  percentages.  When  the 
barium  carbonate  (BaCO.,)  is  decomposed  during  carburiza- 
tion, barium  oxide  (BaO)  is  formed.  Upon  exposure  to  the 
air  this  barium  oxide  absorbs  carbon  dioxide  and  is  accord- 
ingly transformed  into  barium  carbonate  again.  * 

BaO+CO,=BaC03. 

Barium  carbonate  is  readily  obtainable,  in  nomial  times, 
at  prices  in  the  neighborhood  of  five  or  six  cents  per  pound. 
This  should  be  sufficiently  pure  for  carburizing  purposes. 
Again,  the  natural  form  of  barium  carbonate,  known  as 
witherite  and  obtainable  in  cri-stalline,  granular  or  columnar 
masses,  may  be  substituted  for  the  powder  form  of  the  arti- 
ficially prepared  substance.  However,  if  the  natural  with- 
erite be  used,  it  is  first  to  be  ground  and  then  mixed  with 
the  charcoal.  If  the  artificial  product  is  employed,  the  white 
powder  may  be  mixed  directly  with  the  granulated  charcoal 
and  the  mixture  then  ground  to  a  powdered  form.  Barium 
carbonate,  whether  artificial  or  natural,  is  a  poison,  conse- 
quently, care  should  be  taken  in  handling  it. 

It  will  be  pertinent  to  reproduce  here  some  experimental 
results,  originally  obtained  it  seems  by  the  investigator  Guil- 
let.  He  varied  the  proportions  of  wood  charcoal  and  barium 
carbonate,  using  4:1,  ,3:2  and  2:3  mixtures.  The  steel  was 
a  very  soft  article,  containing  only  about  0.03  per  cent  of 
carbon.  The  period  of  carburization  was  eight  hours  and 
the  temperature  1832  deg.  F.  Two  layers  each  0.01  in.  thick 
were  analvzed  and  the  local  percentages  of  carbon  ascer- 
tained.    The  following  table  gives  the  results. 

»  The  first  part  of  this  article  appeared  in  the  November  issue  of  this 
publication. 

•Durmg  carburization,  free  carbon  is  present  in  the  form  of  the  wood 
charcoal.  When  ihe  barium  carbonate  decomposes,  the  C  and  O;  or  else 
COi  given  off  IS  converted  by  this  charcoal  carbon  into  carbon  monoxide. 
This  pas  is  a  po\\erfiil  cnrhrrizinp  accnt  and  is  understood  to  be  active 
upon  tlic  metal  wh-'n  the  charcoal-bariuni-carbonate  method  is  employed. 


LARBUKI2INC   Effects  of  Mixtures  of   Wood.   Charcoal  and   Barium 
Carhonate 
Proportions  Carbon  percentages 


Wood  charcoal 

4 


Barium  carbonate 
1 
2 
3 


External   layer 
1.14 
1.32 
0.94 


Inner  layer 
0.75 
1.19 
0.77 


I  do  not  know  whether  Guillet  previously  heated  the  wood 
charcoal  or  not.  There  is  reason  to  suppose,  however,  from 
experiments  made  by  Nolly  and  Veyret  that  this  preheating 
of  the  charcoal  results  in  the  more  active  production  of  car- 
bon monoxide  during  the  carburizing  process,  especially 
when  the  temperatures  are  high. 

It  may  be  as  well  to  pause  here  and  get  a  good  glimpse 
of  the  carburizing  action  as  now  understood  in  the  world  of 
scientific  research. 

It  is  understood  that  a  casehardening  material  acts 
though  the  gases  emanating  from  it.  Carbon  alone  will 
caseharden  iron — but  in  a  manner  and  to  an  extent  that  are 
of  interest  only  to  laboratory  workers.  Solid  material  oper- 
ating without  any  assistance  from  gases  has,  from  the  point 
of  view  of  actual  practice,  no  effect.  As  we  are,  at  present, 
interested  only  in  practical  matters,  we  note  that  the  rule  for 
us  is:  Apart  from  the  generation  of  gases,  there  will  be  no 
casehardening  results. 

Further,  in  commercial  work,  it  is  understood  that  the 
gases  do  not  act  as  mere  carriers  of  carbon;  or,  if  so,  then 
only  to  a  small  extent.  It  is  rather  understood  that  the 
carburizing  gas — which  contains  within  itself  the  carbon — 
decomposes  partially  when  it  comes  into  contact  with  the 
highly  heated  metal.  The  carbon  set  free  is  absorbed  by  the 
metal,  and  the  gas  penetrates  into  the  interior  and  there 
continues  to  decompose.  This  sets  free  additional  carbon 
which  is  absorbed  by  the  adjacent  metal. 

In  actual  practice,  then,  a  substance  must  be  supplied 
which  when  heated  is  capable  of  generating  one  or  more 
carbonaceous  gases  and  these  gases  must  decompose  as  they 
penetrate  into  the   interior  of  the  metal. 

Take  the  case  of  the  packing  material  consisting  of  a 
mixture  of  pulverized  wood  charcoal  and  of  pulverized 
barium  carbonate.  We  are  to  understand  that  the  solid  wood 
charcoal  exercises  little  or  no  direct  influence  on  the  metal. 
The  heat  has  the  effect  of  decomposing  the  barium  car- 
bonate (BaC03)  into  barium  oxide  (BaO)  and  carbon 
dioxide  (CO„).  Here  the  carbon  has  only  half  as  many 
atoms  as  the  oxygen.  Carbon  in  the  form  of  wood  char- 
coal enters  into  chemical  comljination  with  the  carbon  diox- 
ide. The  result  is  a  gas  in  which  there  are  as  many  atoms 
of  carbon  as  of  oxygen.  This  is  carbon  monoxide  (CO). 
It  is  the  real  carburizing  agent.  As  it  comes  into  contact 
with  the  highly  heated  steel  it  seems  partially  to  decompose 
and  partially  to  go  further  in.  .\s  it  gets  in  further,  more 
of  it  decomposes,  and  so  on.  When  carbon  monoxide  de- 
composes, free  oxygen  and  free  carbon  are  the  result.  Just 
what  becomes  of  the  oxygen,  I  do  not  know.  The  carbon 
enters  into  combination  with  the  iron  and  forms  iron  car- 
bide. There  can  hardly  l)e  anv  doubt  but  that  this  is  sub- 
stantially what  takes  place.  This  iron  carbide  is  the  cemen- 
tite  of  the  newly  produced  steel. 

It  will   now  perhaps  not  be  difficult  to  understand  that 
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it  is  a  matter  of  importance  to  know  the  gases  which  are 
given  off  by  proposed  packing  materials  and  the  relative 
amounts  of  carbon  monoxide  and  similar  gases. 

Take  wood  charcoal  for  example.  Between  shop  tem- 
perature and,  say,  572  deg.  F.,  the  following  gases  will  be 
evolved — carbon  dio.xide  (CO,),  oxygen  (O),  carbon  mon- 
oxide (CO),  hydrogen  (H),  metliane  (CH4)  and  nitrogen 
(N).  These  temperaturt-s  are  entirely  too  low  for  carburi- 
zation.  Besides,  the  only  gases  produced  in  considerable 
percentages  are  CO„,  O  and  N.  When  the  temperature  of 
tlie  wood  charcoal  has,  however,  been  brought  up,  say,  to 
1,562  deg.,  F.,  the  case  will  be  somewhat  different.  Hydro- 
gen becomes  the  principal  product,  but  there  is  now  in- 
creased relative  amounts  of  CO  and  CH^.  Carrying  the 
temperature  on  up  to  say  to  1,922  deg.,  F.,  H.  and  CO  be- 
come the  principal  gases  evolved,  the  hydrogen  predominat- 
ing. That  is  to  say,  the  CO  now  evolved  amounts  to  about 
20  per  cent  of  the  total  being  given  off,  while  hydrogen 
amounts  to  some  73  or  74  per  cent. 

In  short,  the  true  agent  of  carburization  (CO)  is  evolved, 
when  tlie  temperatures  get  up  to  casehardening  levels,  in 
very  moderate  relative  amounts.  Hydrogen  is  the  plentiful 
gas.  Even  if  we  count  CO  and  CHj  both,  for  the  tempera- 
ture 1,562  deg.,  the  combined  percentage  is  only  21.3.  At 
1,922  deg.,  CH,  is  scarcely  coming  off  at  all.  It  should 
perhaps  not  be  difficult  to  understand,  after  this  disclosure, 
that  wood  charcoal  alone  is  not  much  of  a  casehardening 
agent.  It  doesn't  produce  the  thing  wanted  in  sufficiently 
great  relative  amounts. 

Suppose,  now,  we  consider  a  table  exhibiting  at  the  tem- 
peratures 1,562  and  1,922  (fair  limits  for  the  caseharden- 
ing range)  the  relative  amounts  of  CO,  H  and  CH4  evolved 
by  various  combinations  of  wood  charcoal  and  barium  car- 
bonate. Combinations  4  and  5  are  understood  to  be  iden- 
tical with  2  and  3,  respectively,  except  that  in  4  and  5, 
the  wood  charcoal  has  been  previously  heated  to  about  the 
boiling  point  of  water  (212  deg.,  F.). 

Relative  Volumes  of  Cases  Given  Off  by  Mixtures  of  Wood  Charcoal 

AND  Barium  Cardo.vate 

_  No.  1  No.  2  No.  3  No.  4  No.  5 

Woodchar-  Woodchar-  Woodchar-  Woodchar-  Woodchar- 

coal  90%       coal70/o        ccal  50%        coal  70%       coal  50% 

BaCO.,10%  BaCO330%  BaCOjS0%  BaCO330%   BaCOjS0% 

Per  cent       Per  cent        Per  cent       Per  cent      Per  cent 


Tempera- 
ture 


CO  . 
H  .. 
CH, 
CO  . 
H  .. 
CH, 


2S.1 
5^.8 

8.7 
37.3 
60.0 

0.9 


2S.3 
57.7 

8.7 
56  1 
32.0 

0,9 


30.8 
53.4 
7.0 
63.8 

28.0 
O.R 


42  2 
20!o 

2.0 
71.7 
15.0 

0.7 


37.0 
1.2 
75.2 
12.0 
0.8 


These  results  are  understood  to  have  been  obtained  by 
Nolly  and  Veyret.  The  percentage  of  CO  given  off  at 
1,562  deg.  F.,  by  the  50-50  mi.xture,  the  charcoal  having 
been  heated,  seems  anomalous.  The  loss  due  to  the  pre- 
liminary heating  would  be  insufficient  to  account  for  the 
figures  28.4.  Aside  from  this,  the  table  shows  pretty  satis- 
factorily that  the  higher  the  percentage  of  l^arium  car- 
bonate, up  to  50,  the  greater  the  relative  amount  of  CO 
given  off.  The  table  also  shows  the  consideralde  increases 
in  relative  amounts  due  to  higher  temperatures.  Further, 
the  preliminar)'  heating  of  the  charcoal  appears  to  be  bene- 
ficial. It  is  to  be  borne  in  mind  that  the  percentages  do 
not  tell  us  the  relative  amounts  of  gases  as  between  one 
temperature  and  the  other,  nor  do  they  tell  us  the  compara- 
tive amounts  from  different  mixtures  at  the  same  tempera- 
ture. They  do  tell  us  the  relative  amounts  of  various  gases 
given  off  by  one  mixture  at  one  temperature. 

It  will  be  well  then  to  have  before  us  in  tabular  form 
the  relative  total  volumes  of  gases  given  off.  Presumably 
these  figures  are  comparable,  for  these  total  volumes,  whether 
we  attend  to  the  rise  of  temperature  for  a  single  mixture,  or 
whether,  for  a  single  temperature,  we  pass  from  one  mix- 
ture to  another.  This  data  is  also  understood  to  be  due  to 
the  same  investigators. 


RF.LA11VE  Volumes  of  Gases  Set  Free  prom  Mixtures  of  Wood  Charcoal 
AND   Barium    Carbonate 

No.  1  No.  2  No.  3               No.  4  No.  5 
Mean                  Wood  char-  Wood  char-  Wood  char-  Wood  char-  Wood  char- 
tempera-                 coal  90%  coal  70%  coal  50%       coal  70%  coal  50% 
ture                  BaCO,107o  BaCO,30%  BaCO350%   BaCOj30%  BaCO,50% 

1472°  K 125  78  80                    25  40 

1652=   F 198  129  69                      36  34 

1832'   F 180  63  78                    70  115 

The  following  is  a  very  simple  mixture  which  appears 
to  have  given  very  satisfactory  results.  It  seems  to  be 
superior  to  simple  wood  charcoal,  but  is  scarcely  the  fine 
casehardening  packing  that  the  3:2  mixture  of  powdered 
wood  charcoal  and  barium  carbonate  is. 

Wood  charcoal   9  parts 

Common  salt 1  part 

As  to  the  apparent  superiority  over  simple  wood  charcoal, 
one  authority  says:  "for  this  it  is  not  easy  to  give  a  scien- 
tific reason." 
■  Other  mixtures  are: 

I 
Pulverized  wood  charcoal    (oak)....    5  parts 

Pulverized  leather  charcoal 2  parts 

Lamp  black    3  parts 

II 

Pulverized  wood  charcoal  (beech)...   3  parts 

Pulverized  horn  charcoal 2  parts 

Pulverized  animal  charcoal 2  parts 

The  authority  Grenet  is  understood  to  recommend  the  fol- 
lowing three  recipes,  all  parts  by  weight : 

I 

Pulverized  wood  charcoal 10  parts 

Common  salt  1  part 

Sawdust 15  parts 

II 

Coal    (having  30%   volatiles),   pul- 
verized      5  parts 

Charred  leather,  pulverized 5  parts 

Common   salt    1  part 

Sawdust    15  parts 

III 

Charred  leather,  pulverized 5  parts 

Yellow  prussiate  of  potash 1   part 

Sawdust    5  parts 

The  rapidity  of  carburizing  action  is  understood  to  increase 
from  the  first  to  the  third  of  these  mixtures.  The  sawdust 
is  supposed  to  be  advantageous  because  it  makes  the  pack- 
ing porous  and  consequently  easily  penetrable  by  the  gases. 
It  will  be  well,  I  think,  to  quote  some  remarks  by  an 
authority  on  casehardening:  "As  I  have  already  said,  there 
are  in  use  in  machine  shops  numerous  mi.xtures  of  the  most 
varied  and  complex  composition.  The  results  of  accurate 
and  precise  experiments  do  not  justify;  however,  the  use  of 
such  complex  mixtures,  which  do  not  furnish  results  super- 
ior to  those  which  are  obtained  with  the  less  complicated 
cements;  and,  further,  because  of  their  complexity,  do  not 
furnish  results  which  are  constant  or  uniform  and  can  be 
exactly  predicted.  The  best  and  surest  result?  are  always 
obtained  by  using  the  simplest  cements." 

THE   DAMAGED    INTERinR 

The  casehardening  process  is  carried  out  \vithin  the  range, 
say,  of  1,472-2.012  deg.,  F.  As  the  temperature  level  at 
which  grain  enlargement  begins  is  1,274  deg..  it  will  be 
seen  that  the  process  necessarily  involves  over-heating  and 
the  consequent  damage.  There  are,  in  general  practice, 
two  remedies  for  grain-enlargement — mechanical  working, 
and  re-heating.  Naturally,  the  mechanical  cure  will  prac- 
tically never  be  available  in  cases  where  the  exterior  is  case- 
hardened.     This  leaves  us  with   the   heat-treatment  proce- 
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dure.  One  great  advantage  that  the  heat-treatment  method 
has  over  the  mechanical  consists  in  its  penetrative  power. 
This,  in  ordinary  practice,  is  often  sufficient  to  make  it 
preferable.  Here,  where  no  clioice  is  permitted,  the  same 
advantage  naturally  obtains.  Heat  goes  everywhere — into 
the  interior,  into  big  and  small  parts,  etc.,  carrying  its  bene- 
licial  effects  with  it.  On  the  other  hand,  tlie  restoration 
of  overheated  steel  by  heat  treatment  is  not  equally  success- 
ful with  all  the  varieties  of  carbon  steel.  It  is  doubtless  at 
its  ma.ximum  of  success  when  the  carbon  content  is  around 
0.90  per  cent.  The  steels  generally  used  in  work  that  is  to 
be  casehardened  have  carbon  contents  that  are  much  below 
this  figure.  Probably  the  great  majority  have  carbon  per- 
centages below  0.40  per  cent.  These  are  not  the  varieties 
of  carbon  steel  that  one  would  choose  in  order  to  display 
the  effects  of  restoration  by  heat  treatment.  The  reason  is 
this.  The  annealing  point  for  such  steels  runs  up  to  tem- 
peratures considerably  above  1,274  deg.  These  temperatures 
are  to  be  attained,  and  yet  every  degree  above  1,274  means 
further  grain  enlargement.  Still,  one  has  to  deal  with  facts 
and  not  with  wishes.  While  the  restoration  is  not  ideal, 
it  is  the  thing  to  apply,  because  there  is  nothing  else. 

After  the  operation  of  carburizing  has  been  completed, 
the  work  must  be  cooled  below  1,274  deg.  (medium  cherry 
red),  before  applying  the  heat  treatment.  This  is  an  essen- 
tial point.  There  is  a  question,  however,  as  to  whether  it 
should  be  cooled  slowly  or  suddenly,  and  to  this  I  will  re- 
turn later.  Just  now,  let  us  master  the  essential  point  that 
the  cooling  must  go  below  1,274  deg.  It  matters  not  how- 
far  below  1,274  the  cooling  proceeds — the  important  thing 
is  that  it  drops  below.  A  black  heat  is  good,  especially  as 
a  black  outside  probably  means — except  for  heavy  work — 
an  inside  cool  enough.  Naturally,  it  is  necessary  that  the 
interior  as  well  as  the  outside  cools  off  enough.  Work 
made  to  cool  down  to  shop  temperature  will  certainly  be 
all  right,  although  this  may  seem  a  useless  waste  of  heat, 
since  the  work  is  to  be  reheated. 

But  there  is  really  no  waste,  or  but  little,  for  the  reason 
that  it  is  approved  practice  not  to  cool  the  work  off  slowly 
from  the  carburization  point  but  rapidly.  That  is,  the  work 
is  quenched.  There  is  a  partial  exception  to  this.  If  the 
work  has  been  carburized  at  a  very  high  temperature  (1,922- 
2,012  deg.  F.),  then  it  will  be  well  to  permit  a  slow  cooling, 
say  to  1,740-1,800  deg.  and  then  carry  out  the  quenching. 
The  objection  to  the  slow-cooling  from  the  carljurizing  tem- 
perature centers  on  the  possibility  of  the  liquation  of  the  fer- 
rite  and  perhaps  of  the  cementite  as  well,  if  the  cooling  is 
slow. 

If  there  is  any  tendency  to  cracking,  oil  may  be  substi- 
tuted for  water  as  a  quenching  medium.  Indeed,  hot  oil — 
with  a  temperature  as  high  as  200  or  250  deg.  F.  —  may 
be  used  and  a  still  better  correction  realized. 

There  is  still  another  quenching  operation.  This  is  the 
one  which  produces  the  hardening  effect  on  the  external 
shell.  It  is  properly  carried  out  at  a  temperature  slightly 
in  excess  of  1,274  deg.  —  that  is,  at  a  full  cherry  red. 
Hardening  can  be  done  at  higher  temperatures,  but  why 
run  the  risks?  The  best  practice  everv'where  in  respect  to 
the  hardening  of  tool  steel — and  that  is  the  kind  of  steel 
in  the  shell — prescribes  hardening  at  a  low  temperature. 
However,  Giolitti  seems  to  sanction  a  hardening  temperature 
for  casehardening  as  high  as  about  1,470  deg.  Whatever 
temperature  is  decided  on.  note  particularly  that  it  is  not 
necessary  that  the  interior  be  at  this  temperature.  It  is  only 
the  external  shell  that  will  be  sensibly  affected  as  to  hard- 
ness by  the  operation  now  in  hand,  because  that  is  the  onlv 
part  containing  a  high  percentage  of  carbon.  But,  it  is  im- 
portant that  the  surface  heat  desired  .shall  exist  everywhere. 
This  is  sufficiently  obvious,  once  it  is  stated. 

As  to  the  choice  of  the  exact  temperature,  it  mav  be 
necessary  to  do  a  little  experimenting.     This  is  a  verj-  good 


rule  to  keep  in  mind  when  reading  any  statements  as  to  the 
proper  temperatures  for  all  kinds  of  heat  treatment  opera- 
tions. There  are  so  many  factors  at  work  and  these  factors 
are  so  often  variable  that  rigid  statements  that  a  metal  will 
do  thus  and  thus  precisely  at  such  and  such  temperatures 
are  hardly  permissible.  The  results  may  have  been  realized 
once  with  a  certain  piece  of  metal.  The  next  piece  that  is 
tried  may  refuse  to  act  as  expected  at  precisely  the  tempera- 
ture named;  but  may  do  so  at  a  point  a  little  higher  or  a 
little  lower.  The  quenching  having  been  carried  out,  one 
may  then  or  later  apply  the  heat  treatment.  This  consists 
in  heating  to  the  annealing  point  proper  for  the  carbon  con- 
tent, making  sure  that  this  heat  has  penetrated  everywhere 
that  restoration  is  desired,  and  then  quenching  the  work. 
There  will  be  more  or  less  reduction  of  the  grain  size.  The 
amount  of  this  reduction  will,  it  is  understood,  depend  upon 
the  maximum  temperature  of  the  re-heat.  The  more  mod- 
erate it  is,  other  things  being  equal,  the  greater  the  reduc- 
tion to  be  expected. 

The  temperature  of  restoration  for  steels  having  carbon 
contents  between  0.00  and  0.50  per  cent  may  be  taken  to 
vary  between  1,675  deg.,  F.,  and  1,425  deg.  This  is  a 
temperature  range  of  250  deg.  to  be  divided  along  50  points 
of  carbon  variation.  One  readily  gets  the  rule:  For  every 
carbon  point  above  zero,  subtract  5  degrees  of  tem- 
perature from  16/^  deg.  Thus  if  the  carbon  content  is 
0.08,  subtract  from  1,675  the  product  of  eight  and  five,  get- 
ting 1,635  as  the  temperature  for  the  maximum  of  the  re- 
heat. If  the  steel  be  one  having  0.20  per  cent  of  carbon, 
subtract  20  x  5  giving  1,575  as  the  right  temperature  at 
which  to  stop  the  re-heating.  Manifestly,  if  the  case  per- 
mits, we  should  choose  a  stock  having  as  high  a  carbon 
content  as  would  be  available  for  the  reason  that  it  requires 
a  lower  re-heating  temperature  upon  the  re-heat,  and  this 
lower  temperature  is  an  advantage  in  the  success  of  restora- 
tion. This  is  a  matter  that  is  probably  very  generally  over- 
looked, since  the  eagerness  to  get  a  steel  easily  machined 
drives  the  choice  to  low  carbon  contents.  The  natural  hard- 
ness of  steel,  not  that  produced  by  quenching,  varies  with 
the  carbon  content — the  more  carbon,  the  harder  the  steel. 
The  choice  of  steel,  however,  should  depend  more  upon  the 
effectiveness  of  the  restoration  of  quality  than  upon  the  ease 
of  machining.  In  general,  then,  one  should  select  as  high 
a  carbon  content  as  is  permissible,  all  things  taken  into  con- 
sideration. 

Having  settled  on  the  proper  temperature  for  the  restora- 
tion of  the  heart  of  the  carburized  .steel  in  hand,  the  work 
is  heated  very  slowly  to  the  proper  point.  It  is  sometimes 
found  that  the  restoration  has  to  be  carried  out  by  heating 
to  still  higher  points  than  those  given  and  then  quenching. 
This  seems  to  be  especially  the  case  with  steel  of  a  very 
low  carljon  content.  Thus,  A.  Portevin  states  that  it  is  often 
advisable  to  quench  from  as  high  a  temperature  as  1,832 
deg.  F.,  "since  the  transformation  into  gamma-iron,  which 
destroys  the  grain,  is  subject  to  retardations,  like  all  poly- 
morphic transformations." 

THE   TEMPERATURE   OF   CASEHARDENING 

The  choice  and  control  of  the  temperature  at  which  the 
casehardening  procedure  is  carried  out  constitutes  one  of 
the  vital  items  of  a  proper  technique. 

Comparatively  recent  investigations  show  that  the  tem- 
perature of  carburization  affects  both  the  rate  of  carbon  pen- 
etration and  the  depth  of  such  penetration.  Martin-Siemens 
steel  of  low  carbon  content  was  employed  in  the  form  of 
square  bars  1.6  in.  by  1.6  in.  in  section  and  eight  inches  long. 
The  particular  packing  material  consisted  of  pulverized  wood 
charcoal  that  had  been  treated  with  five  per  cent  of  potassium 
ferrocyanide  and  then  mixed  %vith  an  equal  weight  of  barium 
carbonate  in  a  dr\-  condition.  This  may  he  regarded  as 
suijstantially  a  half-and-half  mixture  of  rharroarand  car- 
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bonate.     The  following  table  and  the  accompanying  curves 
exhibit  the  results: 

Effects  of  Temperature  on   Deith  and  Rate  of  Penetration 
JCumber  Penetrations  in  inches  corresponding  lo  temperatures 

m{  houi  s 

in  cdse- 

hardcn- 
u.g  pciiod 


' 

About 

About 

1382°- 

156."- 

1742°- 

Above 

1293"  F. 

1436°  F. 

1652°  F. 

1832°  F. 

1832°  F. 

.   0.O30 

0.044 

0.078 

0.098 

0.106 

.046 

.064 

.114 

.148 

.160 

.060 

.090 

.146 

.204 

.232 

.076 

.112 

.180 

.236 

.292 

.08S 

.126 

.212 

,280 

.338 

.     .102 

.144 

.236 

.312 

.     .112 

.158 

.270 

.348 

.     .120 

.180 

.298 

.     .132 

.198 

.324 

.     .1.18 

.218 

.350 

12 

24 

36 

48 

60 

72 

84 

96 
i08 
120 

Referring  to  the  curves,  it  will  be  seen  at  once  that  they  do 
not  cross  one  another.  Each  is  altogether  above  the  ones 
belonging  to  lower  temperatures. 

This  means  that  when  the  temperature  of  casehardening 
is  raised,  the  effect  is  to  get  a  greater  depth  of  penetration 
■whatever  the  length  of  the  period.  This  is  a  good  general 
rule  to  remember.     Again,  splendid  results,  comparatively, 


Chart    Show 


Relation    of    Time    and    Temperature    to    Depth    of 
Impregnation 


may  be  gotten  with  the  temperature  1,562-1,652  deg.  For 
general  work,  then,  this  is  a  good  casehardening  temperature. 
Raising  the  temperature  quickens  results,  but  except  in 
special  cases,  hardly  enough  to  warrant  the  practice.  Good 
results  are  obtainable  at  temperatures  below  1,562°-1,652°, 
so  that,  if  there  is  need  to  use  them,  one  may  still  expect 
results  in  a  reasonable  time. 

Note  especially  that  the  curves  are  substantially  straight 
lines.  This  means  that  the  depth  of  penetration,  at  any 
given  temperature  of  casehardening,  is  practically  propor- 
tional to  the  length  of  the  period.  The  simplicity  of  this 
rule  gives  it  great  practical  value.  If  penetration  to  double 
the  depth  is  wanted,  then  double  the  time  will  be  required; 
if  three  times  the  depth,  then  three  times  the  period,  and 
so  on. 

DISTRIBUTION   OF   CARBON 

is  of  service  to  know  the  distribution  of  the  carbon  in 


It 

the  casehardened  shell.  Naturally,  the  local  percentage  ot 
carbon  falls  off  as  the  depth  increases.  Experiments _haye 
been  tried  for  the  purpose  of  getting  at  these  facts. 


Prob- 


ably, each  packing  material  and  each  temperature  of  case- 
hardening  will  affect  this  matter.  Also,  the  period,  the  pres- 
sure inside  the  box,  etc.,  will  influence  the  distribution  of 
carbon.  It  will,  nevertheless,  be  useful  to  have  some  repre- 
sentative results  before  us:  The  packing  material  consisted 
of  a  mixture  of  wood  and  animal  charcoal  in  the  propor- 
tions of  7:3;  the  steel  was  a  very  low  carbon  variety  (0.05 
per  cent) ;  the  carbon  content  of  successive  layers  was  de- 
termined after  casehardening  for  36  hours  at  1,562-1,616 
deg.  F.  The  first  layer  was  0.2  in.  thick;  the  following 
ones,  0.04  in.  each.  The  carbon  percentages  for  12  layers, 
having  a  total  thickness  of  0.460  in.  were  as  follows: 

L02,  1.00,  0.94,  0.66,  0.43,  0.22,  0.16,  0.14,  0.12, 

0.10,  0.08,  0.07. 
It  will  be  noticed  that  the  percentage  of  carlion  in  the  steel 
fell  off  rapidly.  This  is,  in  fact,  generally  characteristic  of 
casehardening.  The  high  carbon  steel  is  all  located  in  a 
thin  shell  at  the  surface.  However,  by  prolonging  the  period, 
tool  steel  (say,  steel  having  more  than  0.80  per  cent  carbon) 
may  be  produced  to  a  pretty  good  depth.  In  the  present 
case,  the  0.80  per  cent  mark  was  reached  at  a  depth  of 
about  0.12  in. 

It  will  be  of  interest  to  compare  this  with  the  results 
obtained  on  the  same  steel  at  the  same  temperature  when 
the  period  was  lengthened  out  to  10  times  the  original  length 
— that  is,  to  15  days  of  24  hours  each.  The  carbon  per- 
centages follow,  but  the  layers  are,  except  for  the  first  0.02 
in.  of  double  thickness  to  what  they  were  before.  If  one 
wishes  to  compare  these  results  with  the  former,  the  miss- 
ing percentages  may  be  inserted.  They  may,  in  each  case, 
be  taken  as  the  average  of  the  pair  between  which  the  per- 
centage is  to  have  its  place.    They  are  as  follows: 

1.01,  0.95,  0.90,  0.85,  0.79,  0.73,  0.67,  0.62,  0.57, 
0.52,  0.47,  0.43,  0.37,  0.33,  0.28,  0.2S,  0.22,  0.18, 
0.17,  0.15,  0.14. 

The  total  depth  of  penetration  here  involved  is  1.62  inches. 
If  a  curve  be  formed,  it  will  be  found  to  approach  some- 
what to  a  straight  line.  A  curve  for  the  former  results  (cor- 
responding to  36  hours)  would  differ  very  considerably  from 
such  a  line.  This  suggests  the  principle  that  the  concentra- 
tion of  carbon  falls  off  with  a  greater  approach  to  regu- 
larity, the  longer  the  period  of  casehardening.  In  the  case 
of  the  360-hour  period,  the  increase  of  the  depth  by  0.08 
meant,  in  the  earlier  part,  a  drop  of  five  or  six  points  in  the 
carbon  percentage. 

In  view  of  what  is  now  known  about  casehardening, 
it  seems  permissible  to  state  that,  if  the  temperature  is 
maintained  at  one  level  throughout  the  casehardening  period, 
then  lie  may  with  confidence  expect  that  there  will  be  no 
abrupt  variations  in  the  concentrations  of  carbon  as  the 
process  penetrates  from  the  outside  towards  the  center.  The 
rate  of  change  may  not  remain  the  same,  but  it  will  not 
alter  suddenly.  This  is  a  very  important  thing,  since  it 
enables  us  to  avoid  producing  a  shell  or  layer  very  dis- 
tinctly different  from  the  next  above  or  the  ne.xt  below. 
Generally,  abrupt  changes  in  the  carbon  content  of  the  steel 
are  not  desirable.  All  that  we  have  to  do  is  to  maintain  the 
conditions,  especially  the  temperature,  throughout  the  case- 
hardening  period. 

CONTROL  OF  TEMPERATITRE 

Control  of  temperature — holding  it  at  a  given  level — is 
much  more  easily  specified  than  accomplished.  A  proper 
furnace  is  necessary  and  it  must  be  capable  not  merely  of 
producing  the  required  temperature  but  it  must  provide  a 
heating  space  where  the  fluctuations  of  temperature,  as  to 
various  locations,  are  very  slight.  Good  casehardening  can 
hardly  be  done  if  the  variations  in  temperature  in  different 
parts  of  the  furnace — except,  perhaps,  for  a  space  near 
the    door,    or    some    other    special    spot — are    considerable. 


December,  1919 


RAILWAY    MECHANICAL    ENGINEER 


735 


Giolitti  sets  a  maximum  permissible  variation  at  30  deg.  C. 
This  is  54  deg.  F.  I  will  venture  to  say  that  tliere  are  any 
number  of  furnaces  where  this  requirement  is  not  met  and 
where  nevertheless  casehardening,  after  a  fashion,  is  being 
done.  This  evenness  of  temperature  in  the  heat  chamber 
is  doubtless  difficult  to  get  where  solid  fuel  is  used,  but  a 
properly  constructed  furnace  operated  by  oil  or  gas  should 
accomplish  the  desired  result. 

A  second  prime  requirement  of  the  furnace  is  the  cap- 
ability of  being  run  for  long  periods  of  time — up  to  100 
or  more  hours,  depending  upon  the  work — at  the  same  tem- 
perature This  is  another  requirement  that  the  furnace  fired 
with  solid  fuel  will  probably  find  it  difiicult  to  satisfy. 
Oil  and  gas,  however,  when  used  in  properly  designed  and 
constructed  furnaces  lend  themselves  to  accurate  regulation 
and  should  satisfy  the  requirement  for  an  extended  run. 

A    REPRESENTATIVE    PROCEDURE 

It  will  be  useful  to  summarize  for  a  representative  case  a 
good  deal  of  what  has  been  set  forth.  Let  us  assume  that 
we  have  to  caseharden  a  lot  of  small  articles  of  low  carbon 
steel. 

1.  Prepare  the  packing,  making  sure  of  its  purity,  fine- 
ness and  dryness. 

2.  Prepare  the  box  by  casting  the  bottom  with  a  fire-clay 
paste. 

3.  Heat  the  box  or  otherwise  provide  for  drying  this  paste. 

4.  Tamp  in  place  a  bottom  layer  of  packing  IJX  in.  thick. 

5.  Place  one  layer  of  the  work  on  top  of  this  layer,  mak- 
ing sure  that  minimum  space  between  articles  and  between 
the  articles  and  sides  of  the  box  is  IJ/^  in.  or  1J4   in. 

6.  Put  packing  in  and  around  articles  and  overlay  them 
until  the  minimum  depth  of  packing  above  tops  of  articles 
is  1J4  in.  or  1J4  in.     Tamp  the  packing  in  place. 

7.  Repeat  five  and  six  for  each  layer  of  work  put  in. 

8.  Add  a  top  layer  of  tamped  packing  to  a  depth  of  at 
least  1^  in.  or  IJ/^  in. 

9.  Put  top  on,  luting  it  with  mortar  of  fire  clay  and  water. 

10.  Set  box,  thus  loaded,  in  furnace,  but  near  door,  until 
the  interior  moisture  is  all  gone  and  the  fire  clay  seal  is  dry. 

11.  Push  the  box  into  the  furnace  and  bring  tempera- 
ture of  boxes  and  contents  to  about  1,600  deg.  F.  There 
will  be  a  variation  between  the  center  of  the  box  and  the 
exterior;  1,650  outside  may  be  needed  to  get  1,600  inside 
near  the  center. 

12.  Maintain  heat  at  an  even  level  for  the  necessary  time. 

13.  Remove  box  from  furnace,  open  and  suitably  quench. 

14.  Re-heat  slowly  to  restoration  point. 

15.  Quench  again. 

16.  Re-heat  to  proper  hardening  point. 

17.  Quench. 


LOCOMOTIVE   FAILURES 

BY  J.  F.  DONELLON 
Master  Mechanic.  Delaware  &  Hudson 

Locomotive  failures,  that  awful  nightmare  to  even'  con- 
scientious roundhouse  foreman,  general  foreman  and  master 
mechanic,  can  be  given  a  knockout  blow  by  applying  the 
proper  remedy  in  the  roundhouse.  If  they  cannot  be  elimi- 
nated entirely,  they  can  be  decreased  to  such  an  extent  that 
the  superintendent  of  motive  power  will  wonder  what  hap- 
pened. 

This  is  what  should  happen:  Cover  the  most  important 
jobs  in  the  roundhouse  with  specialists.  The  more  special- 
ists, the  more  efficient  the  organization  will  be.  No  matter 
how  poor  a  mechanic  a  man  may  l^e,  if  he  is  interested  in 
his  work,  he  is  bound  to  become  more  proficient  if  given 
regular  work  on  a  locomotive  or  machine.  With  the  eight- 
hour  day  in  effect  and  mechanics  being  paid  while  they  eat, 


it  is  not  asking  too  much  to  insist  on  100  per  cent  effi- 
ciency. 

It  would  be  well  for  any  master  mechanic  or  shop  super- 
intendent to  pattern  his  shop  organization  after  a  winning 
ball  team — the  master  mechanic  should  be  a  good  live  man- 
ager, the  general  foreman  or  enginehouse  foreman  the  cap- 
tain, the  gang  foreman  or  leaders  to  be  the  coaches,  train- 
ing the  players  thorougbly,  encouraging  them  when  they 
are  slipping  and  cheering  them  when  they  make  a  home 
run,  or  in  other  words  when  they  do  a  good  quick  job. 

Post  the  locomotive  failure  sheet,  which  in  reality  is  a 
score  board,  every  day.  They  will  then  quickly  learn  the 
items  that  cause  failures  and  they  will  feel  their  pride  hurt 
when  fellow  emplo}'ees  refer  to  some  locomotive  they  worked 
on  as  failing  between  terminals  and  delaying  other  trains. 

A  careful  analysis  of  the  monthly  failure  sheet  on  any 
railroad  will  shown  that  90  per  cent  of  the  failures  are  caused 
by  improper  inspection  in  the  shops.  Too  much  stress 
cannot  be  laid  on  the  practice  of  educating  locomotive  in- 
spectors, calling  their  attention  to  items  that  cause  failures 
and  giving  them  breakage  diagrams  of  all  the  parts  that 
fail,  regardless  of  whether  the  locomotive  on  which  the  fail- 
ure occurred  was  out  of  their  respective  station  or  some 
other  station. 

It  is  my  belief  that  every  rod,  frame,  link  hanger,  or  in 
fact,  any  of  the  particular  parts  that  fail  frequently,  have 
what  I  consider  a  breaking  zone;  that  is,  some  part  of  the 
rod  stands  considerable  more  stress  than  the  other  sections 
and  is  more  liable  to  fail. 

A  list  of  the  parts  tliat  failed  and  caused  locomotive  fail- 
ures on  a  prominent  railroad  is  given  below: 


Air    pump     

'^xle    (driver)    broken 

Jrake  beam   down    (driver) 

Urass   broken    (tank)     

Bolts,  eccentric  hook  gone 

Brace,    tank    binder    broken    

Bolt,    front    side    rod    broken 

Bnit,  lost   out  back   end  of  valve  rod. 

Link    saddle    bolts    broken 

Rocker    arm   bolt    lost    

Cylinder  head   broken    

Cylinder    packing     

Firebox    door    

Drawbars     broken      

Flues,    superheater,     leaking     

Flues,    bursted    

Dump    grates    disconnected    

Guide    yokes   broken    

Leaky  tank  hose    

Spring    Iianger    broken    

Driver   hub   cracked    

Transniitter    bar    biokcn    

Tender  brake  beam  hanger  broken... 

Link    block    hanger    brolten 

Injectors    not    working    

Hot    tender    truck    journals    

Hot    trailer    truck    journals    

Hot    driver    axle    journals 

Hot    engine    truck    journals    

Lining,    front    end    main    rod    keys... 

Main    rod    key    lost    .  .t 

Nuts    off    guide     

Hot    main    pins    

Broken   air  pipe    

Packing    rings,    valve    

Piston    head    broken     

Plug   out   of   release    valve 

Main    rod   working    loose    

Intermediate    rod    broken    

Bolt    blown    out,    reservoir     

Reverse  gear  in  back  motion 

Reverse    lever    casting    broken 

Low     steam     

Lew   steam    due  to    leaky   flues 

Main    rod    strap    broken 

Relief   valve  spring   broken    

Strap    on    drawbar    down    

Tires    loose     

Throttle    connection    broken     

Valve  stem  broken    

Wrist   pin   nut   lost   off 


This  list  extends  over  a  period  from  January  1  to  August 
1,  1919.     On  this  particular  division  there  were  38,000  en- 


736 


RAILWAY    MECHANICAL    ENGINEER 


Vol.  93.  Xu.  12 


gluts  dispatched  during  this  time,  including  yard  engines 
and  all  classes  of  power,  so  there  were  approximately  430  en- 
gines dispatched  per  engine  failure. 

A  careful  study  of  the  causes  of  failures,  both  by  the 
mechanics  and  the  inspectors,  will  add  greatly  to  the  capacity 
and  efficiency  of  the  roundhouse  organization. 


other  dies  having  different  radii,  depending  on  the  diameter 
of  the  hub  liner  required,  may  be  applied  in  their  place. 


FORMING  HUB    LINERS  ON  THE 
BULLDOZER 

BY  F.  G.  LISTER 
Mechaoical  Enf>!Deer.  El  Paso  &  Southwestern.  El  Paso.  Tex. 

On  the  El  Paso  &  Soutliwestem  there  has  been  in  use  for 
some  time  a  device  for  forming  wrought  iron  hub  liners 
for  locomotive  driving  wheels  on  the  bulldozer.  This  has 
proved  very  satisfactory-  as  it  forms  a  good  hub  liner  at  a 
very  nominal  cost.  The  device  as  applied  to  the  machine  is 
shown  in  the  drawing.     The  dies  A  and  B  are  made  to  cor- 


CoRN  Used  as  Fvel  in  Argentina. — Because  of  the 
impossibility  of  securing  coal  from  England,  from  which 
country  Argentina  formerly  imported  its  supply,  accord- 
ing to  an  article  in  the  Railway  Gazette  (London),  the 
demand  for  hard  wood,  obtained  from  forests  in  the  north- 
ern part  of  the  country,  grew  so  rapidly  that  the  railways 
found  it  difficult  to  haul  to  the  south  sufficient  wood  to 
supply  themselves  and  other  consumers.  Experiments  were 
then  made  with  corn  (maize),  of  which  there  was  an 
abundance  in  the  republic,  and  it  was  found  that  maize 
would  burn  freely  and  had  practically  the  same  calorific 
value  as  hard  wood.  It  gave  good  results  in  the  stationary 
lioilers  of  power  houses  where  thousands  of  tons  were  burned 
tacli  month.  Some  was  also  used  in  locomotives.  It  was 
burned   sometimes   in   the   form   of   grain,   but  more   often 


Details  of  the   Bulldozer  Dies  and  Sequence  of  the  Operations  for  Forming   Hub   Liners 


respond  to  the  inside  and  outside  diameters  respectively  of 
the  hub  liners,  A  being  bolted  to  the  top  of  one  plate  and  B 
being  bolted  to  the  bottom  of  the  other. 

To  form  the  liner,  a  piece  of  wTought  iron  1  in.  by  3}^  in. 
and  of  the  proper  length  to  make  a  full  circle  is  brought  to 
a  cherry  red  heat  and  laid  across  the  bottom  plate  and  against 
the  periphery  of  die  A.  The  first  stroke  of  the  bulldozer 
forms  a  piece  similar  to  the  shape  shown  at  L.  The  iron  is 
then  moved  until  the  center  of  the  die  is  about  one-fourth  the 
distance  from  the  end,  and  the  second  stroke  of  the  bulldozer 
forms  it  to  the  shape  shown  at  M.  A  similar  operation  on 
the  opposite  end  at  the  third  stroke  forms  the  iron  almost 
circular  as  shown  at  N.  It  is  turned  several  times  on  the 
plate  until  a  perfect  circle  is  obtained  and  the  ends  join  well 
together.  The  dies  A  and  B  are  bolted  to  the  plates  Ji-in. 
countersunk  head  bolts,  so  that  they  may  be  removed  and 


on  the  cob.  Firebars  had  to  be  placed  about  J/2  in.  apart, 
otherwise  the  grain  fell  through  into  the  ash  pit  or  ash 
pan.  This  closing  up  of  tlie  bars  was  particularly  neces- 
sary when  maize  was  used  on  locomotives.  In  such  cases 
it  was  burned  mostly  on  shunting  engines.  The  relative 
calorific  values  of  maize  and  coal  are  found  to  be  in  practice 
as  2.5  to  1 ;  similar  values  for  hard  wood  and  coal  vary 
between  2.1  of  wood  to  1  of  coal,  and  2.5  of  wood  to  1 
of  coal.  If  the  maize  is  ground  down  until  the  particles 
are  about  the  size  of  those  of  a  medium  sand,  and  it  is 
then  blown  by  a  fan  into  a  heated  combustion  chamber, 
it  immediately  bursts  into  flame  and  is  much  more  eco- 
nomically consumed.  The  maize  sold  for  about  $15  a 
ton  and  a  large  quantity  is  still  being  burned  in  the  Argen- 
tine, but  fuel  oil  in  reasonable  quantities  is  now  arriving 
from  the  Mexican  and  other  oil  fields. 
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CUTTING  DRY  PIPE  HOLES  IN  TUBE 
SHEETS 

BY  J.  J.  SHEEHAN 
Tool  Foreman.  Norfolk  &  Western.   Roanoke.  Va. 

The  photograph  herewith   shows  our  method  of  drilling 
and  facing  front  flue  sheet  for  steam  pipe  joint.     This  tool 


Tool  for  Cutting   Dry   Pipe   Holes   in   Tube  Sheets 

fits  the  drill  press  spindle  on  the  outside  and  is  held  in 
place  by  a  key  fitted  to  the  drift  slot  in  the  spindle.  The 
cutter  heads  are  adjustable,  having  a  range  of  boring  size 
from  5  in.  to  15  in.  The  size  of  steel  used  for  tools  is  5/^ 
in.  by  1  in. 


HOT  DRIVING  BOXES  ON  A.  E.  F. 
LOCOMOTIVES 

BY  C.  E.  LESTER 

Shop  Superinteadent.  Nevers  (Nievre).  France.  Shops  of  the  American 
Expeditionary  Forces 

In  our  repair  work  at  the  Nevers  (Nievre),  France,  shops 
of  the  American  Expeditionary  Forces,  among  other  things 
we  experienced  considerable  trouble  due  to  driving  boxes 
running  hot  on  one  t)pe  of  Consolidation  locomotives  im- 
mediately after  leaving  the  shops  after  being  overhauled. 
It  was  noticed  that  some  12  or  15  locomotives  of  this  type 
had  been  sent  to  our  shop  within  a  few  weeks'  time  to  have 
the  crown  bearings  renewed,  and  upon  comparing  the  date 
of  shopping  and  the  date  that  the  locomotives  were  built, 
it  was  found  that  they  had  been  in  active  service  only  from 
one  to  three  months. 

Wlien  two  or  three  of  these  locomotives  had  run  hot  after 
receiving  new  crown  bearings,  it  was  decided  to  watch  the 
next  one  closely  to  determine  the  cause  for  this  condition. 

On  the  next  locomotive  received  for  repairs  the  driving 
boxes  were  removed,  the  crown  bearings  were  shimmed,  and 
in  so  doing  several  of  them  became  out  of  parallel  at  the  shoe 
and  wedge  face,  making  it  necessary  that  these  faces  be 
planed.  All  the  boxes  were  then  bored  to  fit  the  journal, 
allowing  enough  to  scrape  them  to  a  perfect  bearing.  The 
proper  amount  of  clearance  was  given  to  the  liottom  ends 
of  the  crown  bearings  so  that  the  oil  would  not  have  any 
difficulty  in  staying  on  the  journal  and  that  the  box  would 
not  have  a  tendency  to  ride  the  journal. 

In  boring  the  boxes  they  were  set  on  the  boring  mill  on 
parallel  strips  with  the  hub  face  of  the  box  up.  to  which 


they  were  lined  with  a  surface  gage  so  that  the  bore  of  the 
bearing  would  be  at  exactly  right  angles  to  the  hub  face. 
The  boxes  were  then  drilled  and  the  bearings  chipped,  in 
order  to  have  the  oil  from  the  oil  cavity  on  top  of  the  box 
distributed  as  evenly  as  possible  over  the  entire  surface  of 
the  crown. 

The  boxes  were  then  sent  to  the  erecting  shop,  applied  to 
the  journals,  and  checked  by  the  erecting  shop  inspector, 
who  found  them  anywhere  from  1/16  in.  to  5/16  in.  out 
of  center  on  the  inside  faces  of  the  boxes.  This  condition 
existed  on  the  boxes  that  had  been  planed,  as  well  as  on 
those  that  had  not  been  planed,  and  on  removing  them  from 
the  journals  and  laying  off  a  center  on  both  the  hub  face 
as  well  as  on  the  inside  face  of  the  box,  it  was  found  that 
the  hub  face  was  exactly  in  the  center  when  compared  with 
the  shoe  and  wedge  faces,  but  that  the  center  on  the  inside 
face  of  the  box  was  out  of  line  the  amounts  stated  above. 

.\t  this  time  we  received  in  the  machine  shop  another  set 
of  boxes  of  the  same  type,  and  before  any  work  was  done 
on  them,  centers  were  applied  to  both  faces,  as  had  been  done 
to  the  other  set,  for  the  purpose  of  determining  what  their 
condition  was  when  they  were  removed  from  the  engine. 
It  was  found  that  these  boxes  also  were  out  of  center  on  the 
inside  face  of  the  box. 

Previous  to  this  time,  when  we  had  any  of  the  boxes  of 
tliis  type  in  the  shop  to  have  the  shoe  and  wedge  faces 
jjlaned,  we  clamped  them  down  to  the  planer  table  on  paral- 
lel strips  applied  under  the  shoe  and  wedge  face,  depending 
on  which  one  was  to  be  planed,  which  of  course  caused  the 
box  to  be  planed  in  the  same  manner  as  when  it  was  placed 
on  the  planer,  with  the  exception  of  having  the  faces  run- 
ning parallel  lengthwise. 

From  the  investigation  made  the  opinion  was  formed  that 
the  hub  face  bore  of  the  crown  bearing  and  the  shoe  wedge 
faces  were  not  square  with  each  other  when  they  were  first 
built  at  the  manufacturing  works.  This,  we  think,  caused 
a  twisting  movement  of  the  box,  which  had  the  same  tenden- 
cy to  make  the  crown  beating  run  hot  as  would  a  bearing 
with  the  crown  bored  tapering. 

As  we  had  no  means  of  obtaining  a  casting  of  the  proper 
dimensions  to  make  a  planer  face  plate  on  which  the  boxes 
could  be  clamped  against  the  hub  face,  a  large  square  was 
made,  to  which  the  boxes  were  set  before  planing  the  shoe 
and  wedge  face. 


SHAPING  THE  ENDS  OF  TRACK  CHISELS 

In  dressing  track  chisels  the  usual  practice  is  to  taper  the 
cutting  end  under  the  hammer  and  term  the  edge  to  the 
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Details  of  the   Track  Chisel   Sharpener 

l)roper  contour  on  a  grinding  wheel.  This  operation  requires 
considerable  time  and  unless  care  is  taken  the  steel  may  be 
heated  to  such  an  extent  that  it  cannot  be  tempered.  In  the 
Shoreham  shops  of  the  Minneapolis,  St.  Paul  &  Sault  Ste. 
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Marie,  an  interesting  device  is  in  use  which  shapes  the  end 
of  the  chisel  after  it  has  been  drawn  down  and  makes  grind- 
ing unnecessary.  This  combined  shaper  and  sluirpener  is 
shown  in  the  illustration  herewitli.  It  consists  of  a  guide 
which  fits  on  an  anvil  and  holds  two  dies.  The  chisel  after 
being  drawn  down  under  the  hammer  is  inserted  between 
the  cutting  edges  of  the  dies  and  a  single  blow  cuts  off  the 
end  and  shapes  the  edge.  By  this  method  considerable  labor 
is  saved  and  the  danger  of  burning  the  steel  on  the  grinding 
wheel  is  avoided. 


A  COVERED  HOSE  REEL 

The  covered  hose  reel  shown  in  the  illustration  affords  a 
simple  and  effective  means  of  protecting  fire  hose  from  the 
elements  and  at  the  same  time  permitting  easy  access  to  the 
hose  w-hen  it  is  necessarj-  to  use  it. 

The  cover  is  made  of  sheet  metal  formed  to  cover  the  reel 
and  the  upper  portion  of  the  fire  hose  and  is  firmly  secured 
to  the  reel  standard,  which  can  be  permanently  placed  near 
a  water  hydrant. 

This  cover  can  be  easily  and  cheaply  made  in  the  shop 


The  Covered   Reel   Installed   Near  a   Hydrant 

and  applied  to  hose  reels  about  the  yards.  Its  cost  is  not 
great  and  the  protection  afforded  to  the  hose  and  to  the  reel 
itself  will  result  in  a  much  longer  life  of  both.  This  effects 
an  economy  that  will  more  than  offset  the  cost  of  the  cover 
and  at  the  same  time  insures  that  snow  or  ice  may  not  in- 
terfere with  the  use  of  the  hose.  This  type  of  hose  reel  cover 
has  been  in  use  in  the  yards  of  an  eastern  railroad  for  some 
time  past. 


ACETYLENE  GENERATOR,  SACRAMENTO 
SHOPS,  SOUTHERN  PACIFIC 

An  old  Pintsch  gas  tank  or  any  other  suitable  tank  that 
will  hold  a  pressure  of  50  lb.  per  sq.  in.  can  be  used  for  the 
generator.  In  generating  gas  the  pressure  should  not  exceed 
12  lb.  per  sq.  in.  On  the  top  of  the  generator  is  a  reservoir 
to  hold  the  carbide  which  is  fed  into  the  lower  tank  as 
wanted  by  a  screw  fitting  in  the  inside  of  a  two-inch  pipe. 
The  generating  tank  and  washer  should  be  kept  about  half 
full  of  water;  the  water  level  in  the  cylinders  can  be  gaged 
by  the  use  of  pet  cocks.  The  water  level  in  the  generator 
tanks  should  never  be  allowed  to  fall  below  the  lower  pet 
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Arrangement    of    Acetylene    Generating    Equipment 

cock.     The  filter  cylinder  is  to  be  filled  with  hair. 

The  gas  from  tlie  generator  tank  enters  the  bottom  of  the 
washer  cylinder,  comes  out  of  the  top  and  enters  the  bottom 
of  the  filter  cylinder  from  which  it  is  drawn  off  through  the 
hose  and  connections  to  the  torch.  Care  should  be  taken 
to  keep  the  carbide  dr)'  until  used  for  making  gas.  At  the 
end  of  the  day,  the  generator  tank  should  be  washed  out  and 
fresh  water  put  in  both  the  tank  and  the  washer  cylinder. 
Every  four  months,  or  oftener  if  necessary,  all  plugs  should 
be  removed  and  the  tank,  pipes  and  cylinders  should  be 
given  a  thorough  cleaning.  No  iron  or  metallic  tools  should 
be  used  in  cleaning  the  tank.  The  contents  should  not  be 
emptied  into  a  sewer  but  should  be  deposited  on  the  ground 
in  some  suitable  location. 


Diesel  and  Semi-Diesel  Engines. — A  Diesel  engine 
is  a  prime  mover  actuated  by  the  gases  resulting  from  the 
combustion  of  a  liquid  or  pulverized  fuel  injected  in  a  fine 
state  of  sub-division  into  the  engine  cylinder  at  or  about 
the  conclusion  of  a  compression  stroke.  The  heat  generated 
by  the  compression  to  a  high  temperature  of  air  within  the 
cylinder  is  the  sole  means  of  igniting  the  charge.  The 
combustion  of  the  charge  proceeds  at,  or  approximately  at, 
constant  pressure.  A  semi-Diesel  engine  is  a  prime  mover 
actuated  by  the  gases  resulting  from  the  combustion  of  a 
hvdro-carbon  oil.  A  charge  of  oil  is  injected  in  the  form 
of  a  spray  into  a  combustion  space  open  to  the  cylinder 
of  the  engine  at  or  about  the  time  of  maximum  compres- 
sion in  the  cylinder.  The  heat  derived  from  an  uncooled 
portion  of  the  combustion  chamber,  together  with  the  heat 
generated  by  tlie  compression  of  air  to  a  moderate  temper- 
ature, ignites  the  charge.  The  combustion  of  the  charge 
takes  place  at,  or  approximately  at,  constant  volume. — 
Compressed  Air  Magazine. 


New   Devices 
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HIGH  POWER  TURRET  LATHE 

To  meet  the  demand  for  a  turret  lathe  of  greater  power 
and  strength  to  finish  gear  blanks,  forgings  and  tough  alloy 
steel  parts,  the  Warner  &  Swasey  Company,  Cleveland,  Ohio, 
has  developed  the  new  No.  6  turret  lathe,  shown  in  Fig.  1. 
It  is  expected  that  on  account  of  its  increased  power  this 
machine  will  be  able  to  do  work  formerly  done  by  heavier 
and  more  expensive  machines. 

The  increase  in  power  and  productive  ability  of  the  No.  6 
turret  lathe  is  secured  by  means  of  the  double  friction  back 
gears,  shown  in  Fig.  2.  With  the  construction  indicated, 
nine   spindle   speeds   are   available,   three   for   each   step   of 


holder  is  regularly  furnished  for  the  rear.  Either  of  these 
tool  holders  may  be  removed  and  forming  tool  holders  sub- 
stituted. The  automatic  chuck  and  bar  feed  are  pro- 
vided, operated  by  a  long  lever  in  front  of  the  head,  and  a 
stepped  wedge  automatically  adjusts  the  collet  for  slightly 
var}ing  diameters.  A  master  collet  and  bushing  pads  are 
regularly  furnished  with  the  machine  for  holding  2%-va. 
round  stock,  but  bushings  for  he.xagon  stock  can  be  held  in 
this  collet  also.  Square  stock  requires  a  square  stock  master 
collet  and  bushing  pads.  E.xtra  capacity  collets  can  be  fur- 
nished for  holding  short-length  work  larger  in  diameter 
than  the  capacity  through  the  spindle. 

The  hexagon  turret  is  arranged  for  holding  tools  with  or 


Fig.    1 — No.   6   Warner   &    Swasey    High    Production    Turret    Lathe. 


the  driving  cone.  The  extra  power  permits  taking  heavy 
forming  and  facing  cuts  on  both  bar  and  chucking  jobs, 
which  are  beyond  the  capacity  of  the  single  back  geared  type 
of  lathe. 

The  general  view  of  the  turret  lathe  shows  it  equipped 
with  a  heavy  duty  carriage  provided  with  power  cross  and 
hand  longitudinal  feed.  Six  power  cross  feeds  and  reverse 
are  obtainable  in  the  apron.  The  three  finer  feeds  are  suit- 
able for  forming  and  the  three  coarser  feeds  for  facing  oper- 
ations. The  front  toolpost,  with  an  adjustable  wedge,  is 
arranged  to  be  swiveled  at  any  angle,  and  a  cutting  off  tool 


without  shanks.  The  six  tool  holes,  counterbored  for  cen- 
tering plate  tools,  are  fitted  with  draw  bolts  and  are  bored 
l-'4  in.  in  diameter,  unless  ordered  otherwise.  Bolt  holes 
are  provided  for  securing  plate  tools  to  the  faces. 

The  turret  is  revolved  automatically  by  the  backward 
movement  of  the  slide.  The  locking  bolt  is  at  the  front  end 
of  the  slide  and  works  into  steel  taper  bushings  inserted  in 
the  bottom  of  the  turret  close  to  its  outside  edge  directly 
under  the  cutting  tool. 

Independent  adjustable  .stops  operate  automatically  from 
each  position  of  the  turret  and  disengage  the  power  feeds. 


739 


740 


RAILWAY     MECHANICAL    ENGINEER 


Vol.  93,  No.  12 


They  are  readily  adjustable  for  the  proper  length  of  each  cut. 

The  turret  saddle  has  a  supplementary  taper  base  to  adjust 
the  tool  holes  in  the  turret  to  the  exact  height  of  the  spindle 
center.  Taper  gibs,  fitted  the  whole  length  of  the  saddle  on 
each  side,  provide  means  for  adjusting  the  slide  sideways. 

Power  feed  for  the  turret  slide  is  furnished  only  when  es- 
pecially ordered,  and  any  one  of  four  feed  changes  is  easil\- 
obtainable.  The  automatic  trip  operates  in  connection  with 
independent  adjustable  stops  for  each  hole  in  the  turret. 

.\n  oil  pump,  which  operates  when  the  machine  is  run  in 


angle,  thus  permitting  the  use  of  wheels  of  various  shapes. 
The  head  is  graduated  in  degrees  for  a  space  of  30  deg. 

The  grinding  wheel  spindle  is  made  e.xtra  large,  of  a 
special  steel,  hardened  and  ground,  the  bearings  being  of 
phosphor   bronze.     Large  grinding   wheel   flanges  are  pro- 


Fig.  2 — Rear   Head   Showing    Double    Friction    Back  Gears. 

either  direction,  delivers  a  stead)-  and  abundant  flow  of  cut- 
ting lubricant  to  the  cutting  tools. 

The  Warner  &  Swasey  No.  6  turret  lathe  has  a  maximum 
swing  of  20 Js  in.  and  a  bar  capacity  of  2J4  in.  On  soft 
machinery  steel  the  threading  capacity  with  a  self-opening 
die  head  is  lf4  in.  The  total  cross  travel  of  the  carriage 
slide  is  10  in.  and  the  total  longitudinal  travel  14  in.  A 
three-horsepower  motor  is  required  to  drive  this  machine. 


PRODUCTION  FACE  GRINDER 

After  being  thoroughly  tested  over  a  considerable  period  of 
time  a  new  self-contained  face  grinder,  shown  in  Fig.  1,  has 
been  placed  on  the  market  by  the  Cleveland  ^Machine  Tool 
Company,  Cleveland,  Ohio.  The  particular  advantages 
claimed  for  this  machine  are  high  production,  freedom  from 
breakdown  and  ease  of  operation.  The  L-shaped  column 
is  a  one-piece  box  section  designed  for  rigidit}'  and  strength. 
A  door  in  front  permits  of  easy  access  to  the  working  parts 
of  the  machine  for  oiling,  inspection  and  adjustment.  The 
table  is  42  in.  long  by  Q-H  in.  wide.  One  V-shaped  and 
one  flat  way  give  ample  bearing  surface,  and  because  of  the 
fact  that  the  table  is  larger  than  the  ways  the  latter  are 
always  covered  and  kept  free  from  dust  and  grit.  The 
table  is  provided  with  a  crank  handle  adjustment,  as  shown 
in  Fig.  2,  by  which  the  arc  of  oscillation  can  be  readily 
adjusted  to  the  work  to  be  ground.  The  throw,  or  arc  of 
oscillation,  can  be  adjusted  up  to  six  inches,  which  permits 
of  handling  work  up  to  12  in.  in  diameter.  The  table  is 
oscillated  by  a  crank  disk,  driven  by  a  worm  and  worm  gear, 
insuring  a  firm  and  steady  motion.  Six  changes  of  feed  are 
secured  by  means  of  a  three-step  cone  pulley  on  the  machine 
and  a  two-speed  countershaft. 

The  grinding  wheel  head  is  fitted  to  a  saddle,  secured  to 
the  main  part  of  the  column  by  a  dovetail  slide,  and  gibbed 
to  provide  adiustment  for  wear.  The  adjusting  screw  for 
tlie  saddle  is  provided  with  n  micrometer  dial.  The  grind- 
ing wheel  head  is  pivoted  and  can  be  turned  to  any  desired 
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Fig.    1 — Cleveland    Production    Face    Grinder. 

vided,    and   a   wheel   guard   large   enough   to   accommodate 
8-in.  grinding  wheels  is  made  a  part  of  the  machine. 

The  work  head  is  secured  to  the  wing  of  the  column  by 
means  of  a  dovetail  slide  and  rests  on  its  own  saddle,  which 
has  longitudinal  adjustment  of  6  in.    The  saddle  is  attached 


Fig.   2— Tlie    Arc    of   Oscillation    Is    Easily    Adjustable. 

to  the  column  by  a  hand  clamping  screw,  tlius  providing 
easy  adjustment,  and  a  gib  makes  this  slide  adjustable  for 
wear.  The  machine  will  accommodate  work  6  in.  in  thickness 
%vithout  overhang  of  the  saddle.  B)'  making  proper  allow- 
ance for  saddle  overhang  it  is  possible  to  handle  work  up  to 
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10  or  more  inches  in  thickness.     The  work  is  pivoted  on  the 
saddle  and  can  be  swung  to  any  angle. 

The  work  spindle  is  e.\tra  large,  made  of  special  steel, 
hardened  and  ground,  and  has  a  No.  11  Brown  &  Sharpe 
taper  hole.  The  spindle  bearings  are  of  phosphor  bronze, 
and  are  adjustable  for  wear.  The  nose  of  the  spindle  is 
threaded  to  receive  a  10-in.  face  plate,  which  has  two 
7/16-in.  T-slots  at  right  angles,  permitting  rapid  clamping 
of  the  work.  Careful  consideration  has  been  given  to  lubri- 
cation and  protection  from  dust.  The  four  spindle  bear- 
ings are  provided  with  large  sight-feed  oil  cups,  and  all 
cylindrical  and  flat  bearings  have  oil  holes  fitted  up  with 
dustproof  oil  caps.  The  machine  is  designed  especially  for 
grinding  metal  slitting  saws,  hubs  of  milling  cutters,  faces 
of  bushings,  arbor  collars,  etc. 


HEAVY  QUICK  CHANGE  LATHE 

A  powerful  cone  t)pe  lathe  has  been  placed  on  the  market 
recently  by  the  Cincinnati  Lathe  &  Tool  Company,  Cincin- 
nati, Ohio.  The  lathe  is  made  in  four  sizes,  varying  from 
22  in.  to  28  in.  in  capacity,  and  is  designed  especially  with 
the  idea  of  utilizing  the  best  grade  of  high-speed  steel  tools 


Fig.   1 — Cincinnati   Heavy   Duty  Lathe. 

to  their  utmost  capacity.  The  attempt  has  been  made  to 
design  a  lathe  powerful  in  every  detail  and  without  intricate 
mechanism  which  ma}'  be  easily  broken  or  worn  out. 

The  lathe  bed,  as  shown  in  Fig.  1,  is  e.xceptionally  heavy 


Fig.  2 — Rear  View  of  Sliding  Double  Back  Gears. 

and,  being  braced  with  box  section  girths,  is  well  able  to 
withstand  all  twisting  strains.  The  carriage  is  especially 
designed  to  withstand  all  strains  due  to  hea\7  cuts,  and 
exceptionally  long  bearing  on  the  ways  is  provided.  This 
insures  greater  accuracy  in  the  cuts  taken  and  also  reduces 


the  wear.  The  apron,  of  box  type  construction,  is  provided 
with  a  chasing  dial  and  automatic  stop. 

Ample  power  to  drive  this  lathe  is  secured  by  means  of 
the  three-cone  pulley,  which  is  driven  by  a  Syi-in.  belt. 
The  power  is  transmitted  through  the  sliding  double  back 
gear  shown  in  Fig.  2.  An  idea  of  the  proportions  of  the 
headstock  may  be  obtained  from  the  bearings.  The  front 
bearing  is  4^  in.  by  7%  in.,  the  back  bearing  of^  in.  by 
5^  in.  The  quick  change  gear  box  of  standard  Cincinnati 
construction  gives  a  wide  range  of  speeds  and  feeds. 

The  tailstock  is  equipped  with  a  crank  operated  pinion, 
which  meshes  with  the  rack  and  insures  easy  movement  of 
the  tailstock.  The  two  spindle  locking  devices  for  clamping 
the  spindle  hold  it  in  rigid  alinement  and  obviate  the  possi- 
bility of  springing  under  heavy  cuts. 

If  desired,  this  lathe  can  be  furnished  with  turrets  on  the 
carriage  or  the  bed,  oil  pan  and  pump,  taper,  relieving  or 
draw-in  attachments  and  turret  tool  posts.  Either  cone  type 
or  geared  head  for  belt  or  motor  drive  may  be  specified. 

STAYBOLT  DRILLING  MACHINE 

Considerable  difficulty  has  been  experienced  in  drilling 
stay-bolt  telltale  holes,  even  before  the  bolts  were  applied 
to  the  boiler,  due  to  drill  breakage,  and  a  five-spindle  drill- 
ing machine  has  been  especially  designed  with  a  view  to 
obviating  this  difficulty.     As  shown  in  the  illustration,  the 
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Five-splndle    Staybolt    Drilling    IVIachine. 

machine  is  belt-driven,  the  driving  shaft  being  geared  to  five 
drill  spindles  B,  mounted  in  an  equal  number  of  small  air 
cylinders  C.  Five  chucks  for  holding  the  sta\-bolts  are 
supported  on  a  framework,  as  shown  at  A.  The  chucks, 
which  are  self-centering  and  take  all  sizes  of  staybolts,  are 
])rovided  with  a  jig  for  supporting  the  drills. 

By  connecting  the  cylinders  through  the  connecting  pipes 
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and  three-way  valves  to  the  shop  air  line,  the  drills  are 
forced  up  into  the  bolts  when  the  three-wa)-  operating  valve 
is  opened.  By  drilling  upward  the  chips  maj-  fall  out  easily, 
which  eliminates  a  large  proportion  of  the  drill  breakage. 
When  the  three-way  valve  is  placed  in  release  position  the 
spindles  drop,  thus  insuring  a  quick  release.  The  capacity 
of  the  machine  illustrated  is  75  bolts  per  hour,  with  telltale 
holes  11/2  in.  deep,  or  25  bolts  per  hour  with  telltale  holes 
8  in.  deep.  This  machine  is  the  invention  of  J.  B.  Hasty, 
San  Bernardino,  Cal.,  to  whom  a  patent  covering  the  prin- 
cipal features  has  been  issued. 


COMBINATION  PUNCHING  AND 
SHEARING   MACHINE 

During  the  past  few  years  the  general  tendency  in  machine 
tool  design  has  been  to  combine  as  many  operations  as  pos- 
sible in  one  machine  and  sometimes  to  combine  the  machines 
themselves.  The  result  of  this  policy  has  been  to  reduce  the 
cost  of  the  machines,  cut  down  the  floor  space  occupied  and 
render  the  operation  of  the  machine  more  economical  by  the 
elimination  of  lost  motion. 

This  principle  of  consolidating  machines  has  been  em- 
bodied by  Joseph  T.  Ryerson  &  Son,  Chicago,  111.,  in  a  new 


Fig.    1— Ryerson    Quintuple    Punching    and    Shearing    Machine. 

quintuple  combination  punching  and  shearing  machine.  This 
machine  has  also  been  designed  with  the  idea  of  obtaining 
maximum  power,  efficiency  and  simplicity  of  operation.  Five 
metal  working  machines  arc  combined  in  one  unit,  as  illus- 
trated in  Fig.  1.  The  operations  of  shearing  of  plates, 
round  and  square  bars,  coping  and  notching,  section  cutting 
and  punching  may  be  performed  without  changing  any  of 
the  tools  or  attachments;  therefore  no  time  is  lost  due  to  the 
interchange  of  attachments  for  the  various  operations. 
Samples  of  the  work  that  can  be  performed  are  shown  in 
Fig.  2. 

The  operating  side  of  the  machine  is  entirely  free  from 
all  overhanging  machine  parts,  the  entire  mechanism,  such 
as  gears,  clutches,  fly-wheels,  etc.,  being  on  the  opposite 
side,  as  illustrated  in  Fig.  3.  This  constitutes  a  most  im- 
portant safety  feature.  Ample  space  is  provided  in  order 
that  the  operators  will  not  interfere  with  one  another  in 
handling  different  kinds  of  work  at  the  same  time.  The 
section  cutter  especially  is  given  generous  space,  so  that  the 
operator  may  cut  material  right  or  left  handed,  as  desired. 

All  the  foot-lever  connections  for  operating  the  three 
clutches  are  arranged  so  that  they  do  not  interfere  with  long 


plates  when  passing  through  the  full  length  of  the  machine 
frame  in  the  splitting  operation.  This  avoids  the  necessity 
for  disconnecting  clutch  rods,  as  is  sometimes  necessary. 
The  machines  are  furnished  with  hea\7  ribbed  bases  on 
both  side  to  balance  them  properly  and  to  insure  a  rigid 
foundation.  The  right-hand  foot  casting  is  cut  away  to 
provide  necessary  clearance  for  plates  when  cut  in  any 
length  and  width. 

All    machines    are    equipped    with    tliree-jaw    automatic 
clutches    for   operating    the    sliding    heads    independent   of 


Fig.   2 — Samples    of   Worl<. 

each  other.  The  automatic  clutch  on  the  front  end  is  pro- 
vided with  a  loose  disk  to  permit  adjustment  of  the  stroke 
at  any  desired  position.  The  clutch  for  the  splitting  shear, 
bar  cutter  and  coping  and  notching  machine  can  be  oper- 
ated by  either  hand  or  foot.  The  clutches  for  the  pimch 
and  section  cutter  are  operated  by  foot  only.  All  gears  ex- 
cept the  motor  gear  are  made  of  cast  steel,  having  teeth  from- 


Fig.  3 — Back   View  Showing   Arrangement   of  Overhanging 
Machine    Parts. 

the  solid  rnetal.  The  gears  run  in  extra  lcr.g  bronze  bush- 
ings and  are  covered  by  gear  guards,  ample  provision  being 
made  for  lubrication.  Heavi'.y  constructed  outboard  bear- 
ing brackets,  illustrated  in  Fig.  o,  take  up  all  the  strain- 
when  the  three  tools  are  operated  at  the  same  time. 

The  main   frame  of  the  machine  consists  of  a  skeleton 
offset  ,shear  body,  which  is  reinforced  by  heavy  steel  plates,. 
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making  the  machine  extremely  rigid  and  able  to  withstand 
severe  stresses.  The  skeleton  frame  and  plates  are  properly 
interlocked  by  means  of  machine  steel  pins.  The  universal 
plate  shear  permits  of  splitting  plates  up  to  the  maximum 
capacity  in  any  length  and  width.  An  adjustable  hold-down 
for  the  material  is  provided. 

All  clutches  are  equipped  with  standard  architectural 
jaws,  which  permit  the  punching  of  standard  I-beams,  chan- 
nels and  sections,  both  in  the  flange  and  the  web.  Here 
again  adjustable  hold-downs  are  provided,  and  a  cam  shaft 
and  hand-wheel  arrangement  permits  the  centering  of  the 
punch  to  the  full  lengtli  of  the  stroke.  A  shear  for  cutting 
round  and  square  bars  is  provided  in  the  sliding  head  of  the 
plate  shear.  Depending  upon  the  capacity  of  the  machine, 
blades  with  three  or  four  notches  can  be  provided. 

The  original  design  of  this  quintuple  punching  and  shear- 
ing machine  provides  for  direct  motor  drive,  but  if  desired 
a  belt  drive  with  tight  and  loose  pulley  belt  shifter  can  be 
furnished. 


CAM  TYPE  LATHE  DOG 

There  is  more  or  less  danger  connected  witli  the  use  of 
the  common  type  of  lathe  dog  with  its  projecting  set  screw. 
To  obviate  this  difficulty  the  Efficiency  Device  Corporation. 
Long  Island  City,  N.  Y.,  has  devised  the  lathe  dog  shown 
in  the  illustration,  which  depends  for  its  action  upon  the 
cam  principle.  It  is  also  claimed  that  a  considerable  saving 
in  time  is  realized,  due  to  the  fact  that  no  time  is  wasted 
in  hunting  for  wrenches  to  tighten  or  loosen  the  set  screw 
used  in  the  lathe  dog  of  the  ordinary  type. 

A  swing  of  the  smooth-jawed  cam  will  open  the  dog  to 
any  size  within  its  capacity  and,  after  the  work  is  inserted, 
springs  actuate  the  cam   and  close  it  automatically.     The 


Cam    Type   Lathe    Dog    in    Operation. 

lathe  dogs  do  not  depend  upon  the  springs,  however,  for 
their  driving  power,  because  the  harder  the  pull  the  tighter 
the  grip.  Due  to  the  absence  of  teeth  on  the  cam,  the  work 
is  not  scored  or  marked. 

This  lathe  dog  is  made  of  a  steel  drop  forging,  heavily 
case-hardened.  There  are  five  dogs  in  a  set,  with  a  capacity 
ranging  from  J/2  in.  to  3  in.  in  diameter,  each  size  having 
an  automatic  adjustment  of  JX  in. 


A  RADICAL  DEPARTURE  IN  FREIGHT 
CAR  DOOR  FIXTURES 

ONE  of  the  trying  problems  which  railway  employees 
have  to  face  is  that  of  opening  freight  car  doors  with- 
out damage  to  the  doors.  A  new  device  which  is 
intended  to  remove  this  difficulty  is  the  Jerry  Loc-Lever. 
The  Loc-Lever  works  on  the  leverage  principle  and  when 
ajiplied  takes  the  place  of  locks,  hasps  and  starters.  The 
iron  bar  which  forms  the  lever  proper  is  suspended  from 
the  side  plate  of  the  car  by  a  bolt  and  reaches  a  point  a  few 
inches  below  the  lower  edge  of  the  car  door.  Another  bar 
is  fastened  to  the  car  door  and  extends  across  it  horizontally 
about  one-third  the  way  froin  the  top.  To  this  are  attached 
four  fulcrum  pinions  formed  of  bolts  inserted  through  steel 
tubes,  large  enough  in  diameter  to  revolve  around  the  bolt 
and  thus  fomr  a  roller  bearing.     The  handle  of  the  main 


A   Combined    Door  Lock  and   Opener 

lever  is  so  constructed  that  the  seal  or  the  lock  of  the  car 
can  be  inserted  through  convenient  orifices.  In  operation, 
when  the  door  is  closed  the  Loc-Lever  bar  lies  against  the 
last  pinion  and  holds  the  door  securely  in  place.  When 
the  door  is  to  be  opened  the  seal  is  broken,  thus  releasing 
the  lever,  which  is  then  raised  away  from  the  car  a  distance 
sufficient  to  pas?  it  over  the  last  pinion,  against  which  it 
then  lies  in  a  diagonal  position.  A  pull  is  exerted  on  the 
handle  and  from  the  resulting  leverage  the  door  is  forced 
open  a  short  distance.  The  operation  is  repeated  on  the 
three  other  pinions  in  turn,  with  the  result  the  door  is  fully 
opened  without  damage. 

The  device  takes  its  name  from  the  nickname  of  its  in- 
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ventor,  H.  F.  Jerolaman,  of  the  traffic  department  of  the 
Atchison,  Topeka  Sc  Santa  Fe,  who  is  familiarly  known  as 
■'Jerr>."  In  his  work  Mr.  Jerolaman  noted  the  difficulties 
encountered  in  connection  with  the  opening  of  car  doors  and 
this  device  is  his  idea  for  overcoming  the  troulile.  Besides 
effecting  a  considerable  saving  in  the  damage  ordinarily  done 
the  car  door,  it  is  anticipated  that  the  device  will  also  save 
time  at  stops  and  transfer  points. 


The  gear  friction  head,  as  shown  in  Fig.  2,  has  a  power- 
ful friction  clutch,  mounted  on  the  spindle  between  the 
cone  pulley  and  the  friction  gear,  which  serves  to  engage  the 
spindle  into  driving  connection  direct  with  the  cone  pulley 
on  one  side  or  with  the  back  gears  tlirough  the  large  diame- 
ter spindle  gear  on  the  other  side.  The  frictions  are  of  the 
cone  type  and  are  operated  by  the  hand  lever  through  the 


INTERCHANGEABLE  UNIT  SCREW 
MACHINES 

A  new  line  of  hand-screw  machines,  embracing  five  sizes. 
to  handle  work  from  7/16  in.  to  2-9/16  in.,  has  been  de- 
signed recently  by  the  Foster  Machine  Company  of  Elkhart, 
Ind.  The  unit  principle  of  design  has  been  carried  out  and, 
as  applied  to  this  line  of  machines,  each  machine  is  assembled 
from  a  number  of  separate  units  Ijuilt  and  kept  in  stock  as 
independent  units.  For  instance,  three  different  styles  of  cut- 
off units  are  available,  the  lever  feed  cut-off,  hand  screw- 
feed  cut-off  and  power  feed  cut-off.  These  are  interchange- 
able, one  with  the  other,  and  can  be  furnsihed  as  required. 
The  power  feed  of  the  turret  is  a  separate  unit,  and  a 
machine  can  therefore  be  built  either  with  power  feed  for 
the  turret  slide  or  with  hand  feed.  The  automatic  chuck 
and  bar  feed  are  independent  units  and  can  be  furni.shed  or 
omitted  as  required. 

The  Xo.  O  and  No.  1  screw  machines,  which  are  of  7/16- 
in.   and   15/16-in.   bar  capacity,   respectively,  are   designed 


Fig.   2 — Arrangement    of    Friction    Head. 

medium  of  a  long,  movable  sleeve  and  four  fingers  mounted 
on  the  spindle.  They  are  powerful  but  sensitive  in  operation. 
The  automatic  chuck  is  of  a  standard  spring  collet  type, 
and  the  operating  machanism  differs  materially  from  previ- 
ous designs.  The  fork  lever  principle  has  lieen  utilized  in- 
stead of  the  sliding  fork  principle,  which  eliminates  the 
cocking  action  and  reduces  friction.  The  automatic  chuck 
lingers  are  equipped  with  rollers  to  eliminate  friction  at  this 


Fig.  1 — No.  7  Foster  Hand   Screw   Machine. 


for  high  spindle  speeds  and  the  sensitiveness  of  operation 
essential  in  machines  of  small  bar  capacity. 

The  No.  3  screw  machine,  the  bar  capacity  of  which  is 
1  5/16  in.,  is  built  in  both  the  plain  head  and  friction  head 
types.  The  No.  5  and  the  No.  7  screw  machines,  with  a 
bar  capacity  of  1-13/16  in.  and  2-9/16  in.,  respectively, 
are  built  in  the  friction  head  type  only.  The  large  diameter 
cone  pulley  and  the  powerful  friction  provide  ample  power 
for  heavy  recjuirements.  The  turret  slide  has  an  effective 
travel  of  7  in.  for  the  No.  3.  9  in.  for  the  No.  5  and  11  in. 
for  the  No.  7  screw  machine. 


point.  It  is  claimed  that  with  this  type  of  chucks  40  per 
cent  of  the  force  usually  applied  at  the  handle  of  the  oper- 
ating lever  will  hold  the  stock. 

The  bar  feed  operating  mechanism  also  is  new',  in  that 
the  continuous  motion  of  the  automatic  chuck  lever  as  it 
opens  the  collet  feeds  the  bar  forward.  This  is  accomplished 
through  a  system  of  links  and  levers  in  such  a  manner  that 
the  automatic  chuck  and  the  bar  feed  are  operated  inter- 
mittently. 

On  the  heavier  screw-  machines  a  hexagon  turret  is  used 
with   an   indexing   mechanism,   which   is   very   sensitive   in 
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operation.  The  vertical  lock  bolt  is  mounted  underneath 
the  front  side  of  the  turret,  directly  beneath  the  working 
tool.  The  end  of  the  lock  bolt  lever,  which  intermittently 
engages  the  tumbler  for  withdrawing  the  lock  bolt  prelim- 
inary- to  the  indexing  of  the  turret,  is  equipped  with  a  roller 
for  the  sake  of  sensitiveness  and  reduction  of  wear. 

A  system  of  revolving  independent  stops  are  gibbed  to  the 
turret  and  index  with  it.  The  power  feed  apron  for  the  turret 
slide  is  shown  in  Fig.  3.  The  three  sliding  gears,  together 
with  a  cluster  of  two  sliding  gears  in  the  gear  box  at  the  end 
of  the  machine,  provide  six  different  speed  changes.     The 


A  double  .system  of  piping  is  provided,  as  shown  in  Fig.  4, 
together  with  a  suitable  rotary  pump,  to  furnish  the  proper 
amount  of  coolant  to  the  worm  and  cutting  tools.  One  sys- 
tem works  in  conjunction  with  the  turret  slide  and  the  other 
with  the  cut-off.  On  the  smaller  machines,  where  a  smaller 
amount  of  coolant  is  required,  only  a  single  system  of  piping 
is  used. 


Fig.   3 — Power   Feed   Apron   for  Turret   Slide. 

power  feed  is  engaged  and  disengaged  Ij}-  a  friction  working 
in  conjunction  with  the  gear  engagmg  the  large  driving  gear 
of  the  pinion  shaft.  The  apron  is  oil-tight,  and  the  lower 
gears  in  the  gear  train,  including  the  worm  gear,  run  in  a  bath 
of  oil. 

The  arrangement  of  gears  in  the  cross  feed  apron  is  simi- 
lar to  that  in  the  turret  slide,  except  for  the  introduction  of 
sliding  gears  to  obtain  a  reverse  of  the  feed  movement.  The 
feed  friction,  which  works  in  conjunction  with  tlie  two  large 
intermediate  gears,  is  operated  by  a  ratchet  acting  as  a  power- 
ful cam,  manipulated  by  a  hand  lever.    The  three-step  sliding 


Fig.  4 — Rear  View   Showing    Double  System   of  Piping. 

gear  nests  in  the  apron  in  conjunction  with  the  two  changes 
obtainable  in  the  gear  box  at  the  head  of  the  machine,  as 
described,  provide  six  changes  of  speed  to  the  cross  slide. 

The  location  of  the  hand  longitudinal  feed  screw  between 
the  ways  of  the  bed  is  an  important  feature  of  this  machine. 
The  force  moving  the  cut-off  carriage  on  the  bed  is  applied 
in  the  middle  of  the  guards  instead  of  on  the  front  side,  where 
a  slight  cocking  action  may  result  in  inaccuracy  of  adjust- 
ment and  undue  wear  of  the  machine  at  this  point.  Large 
diameter  graduated  dials,  equipped  with  obser\'ation  stops, 
are  provided  for  lioth  the  hand  longitudinal  feed  and  also  for 
the  cross  feed. 


NO.  4  BRAKE  PIPE  VENT  VALVE 

The  \Yestinghouse  Air  Brake  Company,  Wilmerding,  Pa., 
has  recentlv  developed  a  brake  pipe  vent  valve  to  provide  a 
more  positive  means  than  has  heretofore  been  available  for 
initiating  and  propagating  quick  action  throughout  a  train. 
Changes  in  service  conditions  involving  the  handling  of 
trains  of  greater  weight  and  length,  with  increased  brake 
pipe  volume,  have  made  it  increasingly  difficult  to  insure  the 
proper  quick  action  throughout  the  train.  This  is  especially 
true  when  double  heading,  or  when  the  first  car  or  cars  in  a 
train  are  cut  out,  or  when  the  cars  are  so  coupled  together  (in 
cases  where  the  triple  valves  are  installed  on  the  ends)  that 
they  are  too  far  apart  for  quick  action  to  be  carried  from  one 
to  another  and  throughout  the  train. 

The  No.   4  brake  pipe  vent  valve  has  been  designed  to 


'  ^ipeTap 
Cross    Section    of    Vent    Valve 

meet  these  conditions  and,  to  insure  the  necessary  stability  of 
operation,  has  been  made  a  separate  device  to  operate  inde- 
pendently of  the  triple  valve,  distriljuting  valve  or  other  vent- 
ing devices.  Thus  the  reliability  of  the  vent  valve  is  uni- 
formly insured,  at  the  same  time  undesired  quick  action  due 
to  erratic  action  of  the  service  parts  of  other  brake  devices  or 
to  the  overcharging  of  the  brake  pipe  on  the  engine  and 
tender  is  eliminated. 

The  No.  4  brake  pipe  vent  valve  comprises  an  emergency 
piston,  2  (Figs.  1  and  2),  with  its  slide  valve,  5,  a  vent  valve 
4,  and  quick  action  piston,  5,  and  an  actuating  volume  called 
the  quick  action  chamber.  When  the  system  is  being 
charged,  brake  pipe  air  flows  through  passage  a  to  the  left 
of  vent  valve  4.  and  thence  through  passage  h  to  chamber  A 
above  the  emergency  piston  -',  forcing  the  piston  to  its  lowest 
position.  This  opens  charging  port  c  in  the  piston  bushing, 
permitting  brake  pipe  air  to  flow  past  ball  check  valve  6  to 
the  slide  valve  chamber  B  and  thence  through  passage  d  to 
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the  quick  action  chamber,  charging  the  hitter  to  brake  pipe 
pressure. 

When  a  service  reduction  is  made  in  brake  pipe  pressure, 
the  emergency  piston  moves  upward  until  stopped  by  its 
graduating  stem.  The  charging  port  is  now  closed  by  the 
piston  and  the  slide  valve  chamber  is  connected  through  the 
slide  valve  to  the  e.vhaust  passage  e.  This  permits  quick 
action  chamber  pressure  to  reduce  in  pressure  at  the  same 
rate  as  the  brake  pipe  pressure,  thus  preventing  operation  of 
the  vent  valve  during  service  applications.  (When  tlie 
brakes    are   released,    the   quick    action   chamber   is    again 


Ethaus * 
Diagrammatic   View  of  the    Brake   Pipe   Vent   Valve 

charged  as  above  described  with  the  increasing  brake  pipe 
pressure.) 

When  an  emergency  rate  of  brake  pipe  reduction  is  made, 
the  sudden  drop  in  pressure  causes  the  emergency  piston  2  to 
move  upward  to  its  limit  of  travel,  that  is,  against  the  cap 
gasket,  opening  port  /.  Quick  action  chamber  air  in  cham- 
ber B  then  flows  tlirough  port  /  to  the  outer  face  of  quick 
action  piston  5,  and  since  there  is  no  pressure  on  the  other 
face  of  this  piston  at  this  time  it  is  moved  to  the  left,  opening 
the  vent  valve  4.  This  makes  a  direct  opening  from  the 
brake  pipe  to  the  atmosphere  through  large  ports  and  conse- 
quently accomplishes  the  rapid  venting  of  brake  pipe  air  so 
necessary  for  propagating  quick  action  on  adjacent  vehicles. 

A  small  vent  port  through  the  quick  action  piston  allows 
quick  action  chamber  air  to  bleed  down  until  the  spring 
operating  against  vent  valve  4  can  force  both  the  valves  and 
piston  to  their  normal  position,  thus  closing  the  outlet  to  the 
atmosphere  and  permitting  the  brake  pipe  (and  quick  action 
chamber)  to  lie  recharged  when  desired,  as  above  described. 


KEROSENE  BURNING  FURNACE 

A  high-sustained  temperature,  generated  in  a  short  period 
of  time,  with  strict  economy  of  operation,  are  features  of 
the  furnace  illustrated,  which  is  manufactured  by  the  Cham- 
pion Kerosene-Burner  Company,  Kenton,  Ohio.  This  heat- 
ing unit  is  self-contained  and  may  be  used  in  heating  rivets, 
hardening  tools  and  similar  operations. 

In  operation  a  quick,  intense  flame  is  obtained,  as  the 
kerosene  is  reduced  to  a  gas  the  moment  before  being  ignited. 
The  effect  is  the  same  as  that  secured  by  the  vaporizing  jet 
in  the  carburetor  of  an  internal  combustion  engine.  It  is 
claimed  that  all  of  the  fuel  units  of  the  kerosene  are  util- 
ized and  no  waste  remains  to  form  smoke  or  unpleasant 
odors.  The  flame  gives  a  range  of  heat  of  from  2,500  to 
3,000  deg.  F. 


The  self-contained  feature  of  the  furnace  gives  it  a  dis- 
tinct advantage.  The  fuel  storage  tank,  carried  on  the 
lower  platform  of  the  stand,  is  of  sufficient  capacity  to  op- 
erate the  furnace,  with  the  feed  valve  wide  open,  for  a  10- 
hour  day.  For  this  reason  no  electric  or  pipe  connections 
need  be  installed  in  the  shop  or  field.  The  furnace  can  be 
lifted  by  a  crane  and  moved  from  place  to  place  without  ex- 
tingui.shing  the  flames.  This  insures  a  considerable  saving 
in  time  Ijoth  of  the  operator  in  changing  connections  and  in 
cooling  and  reheating  the  furnace  again. 

Compressed  air,  at  a  pressure  of  from  80  to  90  lb.,  draws 
the  fuel  from  the  storage  tank  to  the  burner.  This  air  is 
forced  into  the  tank  by  means  of  an  ordinary  automobile 
pump,  a  pressure  gage  on  the  top  of  the  tank  showing  the 
air  pressure  at  all  times.  In  .spite  of  the  fact  that  fuel  is 
constantly  being  drawn  out  of  the  tank,  with  a  consequent 
low'ering  of  the  fluid  level  and  enlargement  of  the  air  space, 
the  original  air  pressure  still  remains  adequate  to  properly 
feed  the  burner,  and  only  in  exceptional  cases  does  the  air 
supply  have  to  be  given  extra  attention  after  it  has  once 
been  taken  care  of  in  the  morning. 

The  furnace  is  economical  in  the  use  of  fuel.  It  is  claimed 
that  the  kerosene  consumption,  with  the  furnace  operating 


Champion    Kerosene    Burner   Furnace. 

at  its  Utmost  capacity,  does  not  exceed  tliree-quarters  of  a 
gallon  an  hour.  In  a  10-hour  shift  the  consumption  is 
seven  and  one-half  gallons.  At  a  wholesale  price  of  14 
cents  a  gallon,  the  daily  cost  of  fuel  would  amount  to  $1.05. 
The  non-oxidizing  character  of  the  flame  permits  leaving  the 
work  in  the  furnace  for  a  long  period  without  danger  of 
burning  it  or  diminishing  its  size. 

If  necessary  a  whole  keg  of  rivets  can  be  dumped  into 
tlie  hearth  of  this  furnace  and  preheated.  Rivets  rfo  imme- 
diate use  can  be  placed  directly  under  the  flame  of  the 
burner,  while  the  others,  already  in  a  semi-heated  condition, 
can  be  raked  in  as  needed.  The  Champion  Kerosene- 
Burner  furnaces  are  made  in  various  sizes  and  provided  with 
one  or  more  burners,  depending  upon  the  type  of  work  for 
which  thev  are  intended. 
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George  Bradshaw,  supervisor  of  safety  of  the  Grand 
Trunk  Western  lines  and  tlie  Pere  Marquette,  says  that  the 
Grand  Trunk.  Western  had  the  fewest  casualties  per  100 
employees  during  the  period  of  the  recent  "No  accident 
drive"  of  any  railroad  in  the  United  States  having  the  same 
or  a  greater  number  of  employees. 

Press  despatches  from  Paris,  dated  November  27,  say  that 
on  the  day  preceding  the  first  locomotive  on  a  French  rail- 
road to  use  oil  as  fuel  was  sent  out  on  an  experimental  trip 
and  hauled  a  heavy  train  with  complete  success.  It  is  an- 
nounced that  railroads  in  France  have  planned  to  alter  their 
engines  to  use  oil  fuel  instead  of  coal  and  that  200  locomo- 
tives may  be  thus  changed. 

Several  important  Bohemian  banks  have  formed  a  ten 
million  crown  company  for  the  renting  of  freight  cars  under 
the  name  of  Tschechoslovakische  Wagonleih-A.  G.  Nego- 
tiations will  be  taken  up  with  foreign  car  manufacturers. 
The  cars  will  be  purchased  outright  and  rented  only  to  such 
industrial  undertakings  as  are  stockholders  and  in  propor- 
tion to  the  amount  of  stock  they  hold. 

Commercial  Attache  J.  E.  Philippi,  Rio  de  Janeiro,  reports 
that  a  commission  has  been  appointed  to  make  a  special 
study  looking  to  the  adoption  of  uniform  types  of  equip- 
ment and  material  for  the  government  railways  of  Brazil. 
The  members  of  the  commission  are  to  be  engineers  from 
the  Federal  Department  of  Railway  Inspection  and  the  fed- 
eral railways.  The  first  study  will  be  devoted  to  the  selec- 
tion of  uniform  types  of  locomotives,  passenger  cars  and 
freight  cars  for  the  railroads  of  one  meter  gage. 

Arrangements  for  the  use  of  oil  as  locomotive  fuel  on  the 
lines  of  the  Missouri,  Kansas  &  Te.xas  in  Texas  and  on 
some  of  its  Oklahoma  lines  have  been  practically  concluded 
and  engines  are  being  changed.  On  the  Wichita  Falls  & 
Northwestern  the  work  will  be  completed  by  Januan,-  1. 
Next,  the  engines  in  service  in  the  Smithville  district  of  the 
Missouri,  Kansas  &  Texas  of  Texas  will  be  changed,  and 
by  the  end  of  the  summer  of  1920  it  is  e.xpected  that  all  of 
the  engines  on  the  Texas  lines  w'ill  be  equipped  to  use  oil 
instead  of  coal.  Because  of  the  large  expenditure  required 
to  equip  the  locomotives  it  was  necessary  to  make  a  long- 
time contract  for  fuel  in  order  to  protect  the  additional  invest- 
ment. 


The  materials  clearing  house  organization  of  the  Penn- 
sylvania Railroad  has  been  transferred  from  Altoona,  Pa., 
to  Philadelphia,  in  order  that  the  work  may  be  concentrated 
as  far  as  possible  under  the  supervision  of  G.  W.  Snyder, 
2d,  recently  appointed  general  storekeeper.  A  number  of  the 
clerks  were  transferred  to  the  Philadelphia  office,  while 
a  few  were  retained  at  Altoona  under  the  jurisdiction  of  W.  F. 
Vogt,  district  storekeeper.  The  remainder  have  been  fur- 
loughed  until  positions  can  be  found  for  them  in  other 
departments. 

In  order  to  standardize  both  equipment  and  operating 
practices,  the  Board  of  Railway  Commissioners  for  Canada 
recently  ordered  that  all  passenger  cars  and  cabooses  here- 
after constructed  shall  be  equipped  w-ith  marker  sockets  fixed 
at  such  elevation  as  will  permit  lamps  and  flags  to  be  placed 
therein  from  the  platform  or  floor  of  the  car  without  the  use 
of  steps.  Furthermore,  according  to  the  order,  all  passenger 
cars  and  caboo.ses  now  in  use  and  not  equipped  with  marker 
sockets  in  this  position  must  be  so  equipped  on  or  before 
May  1,  1920.  The  action  was  taken  because  of  the  placing 
of  marker  sockets  at  the  comers  of  the  roofs  in  addition  to 
the  lower  position  on  some  of  the  passenger  cars  of  the 
Grand  Trunk. 

Fuel  conservation  measures  on  the  Chicago  Great  Western 
resulted  in  such  substantial  savings  during  the  early  months 
of  1919  that  W.  L.  Park,  federal  manager,  has  addressed  a 
letter  of  commendation  to  all  enginemen  as  well  as  others 
who  contributed  less  directly  in  securing  such  a  satisfactory 
record.  A  comparison  of  the  fuel  performance  for  January, 
February  and  March,  1919,  with  the  same  months  of  the 
previous  year,  showed  a  decrease  in  coal  per  1,000  gross  ton- 
miles  in  freight  service  equal  to  10.7  lb.,  or  4.1  per  cent., 
equivalent  to  a  monetary  saving  of  $13,956.  In  passenger 
service,  based  on  pounds  of  coal  per  passenger  train  car- 
mile,  there  was  a  decrease  of  o.l  lb.  or  12.9  per  cent,  amount- 
ing in  money  to  $23,650,  or  a  total  saving  in  freight  and 
passenger  sen'ice  of  $37,606  for  the  three  months. 

J.  H.  Thomas,  the  general  secretary  of  the  National  Union 
of  Railwaymen,  who  has  been  conducting  negotiations  with 
the  British  Government  relating  to  railwai.'men's  wages,  in  a 
speech  before  railwaymen  at  Bristol  on  November  16,  out- 
lined the  government's  offer  to  the  railwaymen  regarding 
their  participation  in  government  control  of  the  railwavs.     In 
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'brief,  the  plan  is  that  tliree  union  representatives  will  join 
the  Railway  Executive  Committee  with  powers  equal  to  those 
■of  the  general  managers  on  this  committe;  a  joint  board  is 
to  be  formed  composed  of  five  general  managers  and  five 
representatives  of  the  unions  to  deal  with  conditions  of  serv- 
ice; a  committee  of  12  is  to  be  formed  composed  of  four 
representatives  from  the  unions,  four  from  the  railway  com- 
panies and  four  from  the  public,  with  an  independent  chair- 
man, which  will  consider  questions  on  which  the  joint  board 
fails  to  agree,  and,  further,  local  committees  will  be  formed 
■made  up  of  an  equal  number  of  representatives  from  the 
management  and  the  men  to  deal  with  local  grievances. 


Railroad  Reserve  Force  Proposed 

A  bill  introduced  by  Senator  Thomas  of  Colorado  just 
before  the  Senate  adjourned  on  November  19  provides  for 
the  creation  of  a  railroad  army  reserve  force  of  200,000 
■men  to  be  trained  at  land  grant  agricultural  colleges  for 
service  on  the  railroads  in  times  of  emergency.  Men  between 
18  and  30  years  of  age  will  be  eligible  for  enlistment,  but 
not  for  re-enlistment.  The  term  of  enlistment  would  be  for 
10  years,  with  a  provision  for  12  months'  training  for  work 
as  train  operatives,  hostlerf  or  telegraph  operators,  and  dur- 
ing the  training  period  the  men  would  receive  regular  army 
pay.  If  in  time  of  emergency  they  were  put  to  work  on  rail- 
roads they  would  receive  the  usual  railroad  pay,  but  would 
"be  barred  from  ha'ving  any  connection  with  a  labor  union. 


Electrification  in  Foreign  Countries 

Electrification  of  railway  lines  is  constantly  receiving  more 
attention  and  reports  indicate  that  it  is  being  given  serious 
consideration  in  Sweden,  France,  Belgium,  England,  Italy, 
Switzerland,  -Australia,  Brazil,  Chile  and  Jamaica.  In  most 
of  these  countries  electrification  is  particularly  desirable  on 
account  of  the  increased  cost  of  coal  and  because  of  the  fact 
that  there  are  in  certain  sections  large  water  supplies  which 
can  very  easily  be  used  for  the  operation  of  hydro-electric 
plants. 

.■\  committee  of  French  railway  engineers  has  given  the 
electrification  situation  in  .\merica  a  careful  study.  .•\  special 
committee  appointed  to  draw  up  a  program  for  the  elec- 
trification of  the  principal  railroads  has  been  able  to  gather 
together  much  valuable  data  concerning  the  use  of  h\dro- 
electricity.  Its  program  proposes  the  electrification  of  5.220 
miles  of  lines  of  three  of  the  principal  railroads,  the  Paris- 
Orleans,  the  Paris,  Lyons  &  Mediterranean  and  the  Midi. 
In  determining  upon  lines  to  be  electrified,  the  Midi  and  the 
Paris-Orleans  considered  the  relation  of  the  cost  of  electric 
power  as  compared  with  the  cost  of  power  with  steam  loco- 
motives, and  the  comparison  showed  that  mountain  lines 
with  sufficient  traffic  should  be  among  the  first  to  be  electri- 
fied. They  also  considered  the  location  of  the  source  of 
hydro-electric  energy  in  relation  to  the  lines,  and  the  im- 
portance of  this  power  to  other  industries.  On  the  Paris, 
Lyons  &  Mediterranean,  however,  the  possibility  has  been 
considered  of  using  electricity  on  lines  of  low  grade  where 
there  is  a  heavy  traffic,  even  before  putting  it  on  mountain 


lines  where  the  traffic  of  these  lines  is  very  small.  The 
probable  cost,  based  on  prices  before  the  war,  is  estimated  to 
be  $335,000,000.  With  the  traffic  of  1913,  electrification 
would  save  1,500,000  metric  tons  of  coal,  and  in  the  near 
future  the  economy  should  not  be  less  than  3,000,000  metric 
tons. 

Electrification  of  Belgian  railways  has  been  decreed  by 
the  Minister  of  Railways,  following  a  favorable  report  on 
such  a  project  made  by  a  committee  appointed  to  investigate 
such  a  course.  The  first  line  to  be  electrified  will  be  that 
from  Brussels  to  Lu.xemburg,  and  later  the  Brussels-Ostend 
Railway.  It  is  planned  to  begin  the  reconstruction  ii\'ork 
early  in  1920. 

In  Jamaica  the  government  is  reported  as  arranging  to 
have  a  sur%'ey  made  of  the  water  power  of  the  large  rivers  to 
see  if  electrification  of  the  railways  is  feasible.  The  hea^vy 
cost  of  coal  and  the  necessity  of  a  considerable  railroad  ex- 
tension owing  to  an  expected  agricultural  development  ex- 
plain the  proposed  change.  The  local  agent  of  the  Westing- 
house  Company,  of  New  York,  is  collecting  data  on  which 
the  Westinghouse  Company  might  tender  plans  for  laying 
down  the  electric  railroads. 

In  Brazil  plans  have  been  made  for  the  electrification  of 
the  suburban  lines  of  the  road  and  the  trunk  line  from  Barra 
to  Pirahy,  as  well  as  general  plans  for  the  suburban  service 
and  the  closing  of  the  roadbed  from  the  main  station  to 
Deodoro,  writes  Commercial  .Attache  J.  E.  Philippi,  Rio  de 
Janeiro.  The  approximate  cost  of  the  rolling  stock,  sub- 
stations, aerial  lines,  etc.,  is  estimated  at  $4,307,377.  This 
does  not  include  the  cost  of  car  sheds  at  the  main  station  and 
at  Deodoro. 


MEETINGS  AND  CONVENTIONS 

The   fallowing   list   gives   names   of  secretaries,   dates  of  next   or   regular 
meetings  and  places  of  meeting  of  mechanical  associations: 

.\ik-Brake  Association. — F.  M.  Nellis.  Room  3014,  165  Broadway,  New 
■Vork  City. 

American  Railroad  Association,  Section  III. — Mechanical. — V.  R,  Haw- 
thorne. 431   South   Dearborn   St.,  Chicago. 

.^he&ican  R,mlroad  Master  Tinners',  Coppersmiths'  and  Pipefitters' 
Association.— O.  E.  Schlink.  485  W.  Fifth  St..  Peru.  Ind. 

American  Railway  Tool  Foremen's  Association. — R.  D.  Fletcher,  Belt 
Railway,   Chicago, 

.American  Society  for  Testing  Materials. — C.  L.  Warwick,  University 
of  Pennsylvania,  Philadelphia,   Pa. 

.American  Society  of  Mechanical  Engineers. — Calvin  W,  Rice,  29  W. 
Thirty-ninth   St.,    New   York. 

Association  of  Railway  Electrical  Engineers. — ^Joseph  \.  Andreucetti, 
C.  Si  N.  W.,   Room  411,  C.  &  N.  'W.    Station,   Chicago. 

Car  Foremen's  Association  of  Chicago. — Aaron  Kline.  841  Lawlor  .\ve., 
Chicago.  Meetings  second  Monday  in  month,  e.NCept  .Tune.  July  and 
August,   Hotel   Morrison,   Chicago. 

Car  Foremen's  .Association  of  St.  Louis. — Thomas  B.  Koeneke,  secretary, 
Federal  Reserve  Bank  Building,  St.  Louis,  Mo.  Meetings  first 
Tuesday  in  month   at  the  American  Hotel   .Annex,    St.    Louis. 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Association. — 
H,   J.   Smith,   D.   L,   &   W„   Scranton,    Pa, 

International  Railroad  Master  Blacksmiths"  Association. — A,  L.  Wood- 
worth,  C.  H.  &   D.,    Lima,  Ohio. 

International  Railway  Fuel  Association. — J.  C>.  Crawford,  542  W.  Jack- 
son Blvd..  Chicago. 

International  Railway  (Ieneral  Foremen's  Association. — William  Hall, 
1061    W,    Wabasha   Ave.,   Winona.    Minn. 

Master  Boilermakers'  .Association. — Harry  D.  Vought,  95  Liberty  St., 
New  York,     Convention  May  35-28,  Curtis  Hotel,  Minneapolis.  Minn. 

Master  Car  and  Locomotive  Painters'  Association  of  U.  S.  and  Onada. 
A.   P.   Dane,    B.   &   M,,    Reading,  Mass. 

Niagara  Frontier  Car  Men's  Association. — George  A.  J.  Hochgrebe.  623 
Brisbane  BIdg.,  Buffalo,  N.  Y.  Meetings,  third  Wednesday  in  month, 
Statler  Hotel,    Buffalo,   N,    Y. 

Railway  Storekeepers"  Association. — J.  P.  Murphy,  Box  C,  CoUinwood, 
Ohio. 

Traveling  Engineers'  .Association. — W.  O.  Thompson,  N.  Y.  C.  R.  R., 
Cleveland.   Ohio, 


RAILROAD    CLUB    IWEETINGS 


Club 


Next 
Meeting 


Title  of  Paper 


Canadian 


Dec.  9.  1919  The  House  That  Jack  Built  (Moving  Pic- 
ture) ;  first  aid  demonstration  by  E.  E. 
Stevens    

Central    Jan.     9,    1920   

Cincinnati  

New  England  . .  Dec.  9,  i9I9  Operation  of  Railroad  Terminals,  New 
York    Terminal    District 

New   York    Dec.    19,    1919  The    Industrial   Conflict 

Pittsburgh    Dec.  26,   1919   

St.  Louis I  Dec.    19,   1919  The   Cummins  Bill 


Secretary 


Address 


"Western    Dec.    15,    1919  Increasing     Necessity     for     Steam     Railway^ 

,     Elcctrilication    


iW.   A,  Booth 131    Charron   Street.  Montreal.  Que. 

iH.  D.  Vought 95    Liberty  Street.  New  York. 

H.  Boutet 101    Carew    Building,    Cincinnati,    O. 

J.    J.    Mantell I W.  E.  Cade,  Jr...  683    .\tlant!c    Ave,    Boston,    Mass, 

William    L.    Chenery.'H.  D.  Vought 95  Liberty  Street,  New  \"ork. 

J.  D,  Conway 515  Grandview  .Avenue,  Pittsburgh.  Pa. 

Ex -Senator     X.      P.I 

Wilfrcy     H.  W.  Frauenthal.  Union   Station.    St.    f.ouis.   Mo. 


In.    W.    Storer J.   M.   Byrne 916  West  78th  Street,  Chicago. 
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PERSONAL  MENTION    | 


H.    Gardner 


itiiiminiMlilllillullliinuiiiiuiiiiiii>iiiiiiiiiiii"iiiii<ii>ii"iiiiiiiiiiiiiiiiiiiiiiiiiiiiii''i''<ii'm>iiiiiiii'l"ii>ii">>iiiiii"<^ 
GENERAL 

T.  V.  B.  DvER,  assistant  engineer  of  tlie  Pennsylvania  at 
Altoona,  lias  been  made  electrical  engineer  of  the  new  elec- 
trical engineering  department  operated  in  conjunction  with 
the  mechanical  engineering  department  at  Altoona. 

Henry  Gardner,  supervisor  material  conservation  of  the 
Baltimore  &  Ohio,  with  headquarters  at  Baltimore,  Md.,  has 
been    appointed    coqoorate   mechanical    engineer,    succeeding 

Morgan  K.  Bamuni, 
whose  death  was  noted 
in  the  Novemljer  issue. 
Mr.  Gardner  was  born 
in     Salem,     Mass.,     in 

^—^  ma^^^^f^Bl  ^^''^     ^""^     graduated 

'^*  ^unpw  j^  ^^^^     ^j^g     Massachu- 

^        I^B'  ^^'^^    Institute    of 

Technology     in     1896. 
ii'fllMF"'>  Immediately        after 

'«««^SP^^^k  graduation     he     began 

^  '"  -         ^^^^^  railroad     work     as     a 

^^^H  A       i^^^^^K'  special     apprentice     in 

^^HA  J^^^^M  Boston    &    Maine 

^^^Hl^^^^^Hf  Boston, 

^^^^H^^^^H^  he   re- 

^(dlUH^^  mained   until    1900, 

when  he  was  appointed 
shop  draftsman  and 
inspector  at  Concord, 
N.  H.  During  1904 
and  part  of  1905  he  was  assistant  master  mechanic  at  Con- 
cord; between  1905  and  1911  he  was  respectively  erecting 
shop  foreman  for  the  American  Locomotive  Company  at 
Allegheny,  Pa.,  locomotive  designer  for  the  H.  K.  Porter 
Company,  Pittsburgh,  Pa.,  assistant  superintendent  of  ap- 
prentices of  the  New  York  Central  at  New  York  City;  and 
from  1911  to  1914  was  superintendent  of  apprentices  and 
shop  systems.  In  1914  he  went  to  the  Baltimore  &  Ohio  as 
assistant  superintendent  of  shops  at  Baltimore,  and  the  fol- 
lowing vear  was  appointed  special  engineer  in  the  office  of 
the  vice-president,  also  at  Baltimore,  an  office  he  held  until 
x917,  when  he  was  chosen  for  the  position  of  supervisor  ol 
material  conservation,  which  he  filled  until  the  time  of  his 
recent  appointment,  of  which  mention  is  made  aliove. 

A.  B.  CoRBETT,  whose  appointment  as  assistant  mechanical 
superintendent  of  the  Missouri,  Kansas  &  Texas,  with  head- 
quarters at  Denison,  Tex.,  was  announced  in  the  Novemlier 
issue,  was  born  in  1874  at  Hannibal,  Mo.,  and  received  his 
education  in  the  public  .schools  of  Denison,  Tex.  His  entire 
railroad  service  has  been  with  the  Missouri,  Kansas  &  Texas, 
he  having  entered  the  employ  of  this  road  in  June,  1888, 
as  a  machinist  apprentice.  After  completing  his  apprentice- 
ship he  worked  as  a  machinist  until  February  1,  1908,  when 
he  was  appointed  night  roundhouse  foreman  at  Denison, 
later  being  made  day  roundhouse  foreman.  On  Deccmlier  1, 
1915,  he  was  transferred  to  Smithville,  Tex.,  as  general 
foreman.  On  March  1,  1916,  he  was  appointed  shop  super- 
intendent at  Denison  and  on  .April  1,  1917,  was  transferred 
to  Parsons,  Kans.,  in  the  same  capacity,  remaining  there 
until  September  15,  1919,  when  he  received  his  appointment 
as  assistant  mechanical  superintendent. 

G.  H.  H.'iSF.i.TON,  general  locomotive  inspector  of  the  New 
York  Central  Lines  East,  with  office  in  New  York,  has  liecn 
retired  after  5,^  years  of  service  in  the  motive  power  depart- 


ment, having  been  general  locomotive  inspector  for  the  past 
12  vear^i 

C.  H.  HoLDREDCE,  road  foreman  of  engines  of  the 
Southern  Pacific,  with  headquarters  at  San  Francisco,  Cal., 
has  been  appointed  assistant  general  air  brake  inspector  suc- 
ceeding A.  M.  Meston,  promoted. 

H.-UiRY  A.  Hoke,  acting  assistant  mechanical  engineer  of 
the  Pennsylvania  at  Altoona,  Pa.,  has  been  appointed 
assistant  mechanical  engineer,  succeeding  W.  F.  Kiesel,  Jr. 
Mr.  Hoke  was  born  on  October  Li,  1873,  at  Union  City, 
Ind.  He  w^as  graduated  from  Purdue  University  in  1896, 
and  on  March  1,  1898,  entered  the  employ  of  the  Lake  Shore 
&  Michigan  Southern  as  a  draftsman  at  Cleveland.  Since 
December,  1898,  however,  he  has  been  with  the  Pennsylvania 
Railroad  at  Altoona,  being  promoted  to  the  position  of 
assistant  chief  draftsman  on  September  1,  1902,  and  to 
assistant  engineer  of  the  mechanical  engineering  department 
on  June  1,  1906.  On  February  1,  1919,  he  was  appointed 
acting  assistant  mechanical  engineer,  and  on  October  20, 
1919,  was  made  assistant  mechanical  engineer. 

J.  S.  Jennings,  division  master  mechanic  on  the  Michigan 
Central  at  Bay  City,  Mich.,  has  been  promoted  to  assistant 
.superintendent  of  motive  power,  with  headquarters  at 
Detroit,  Mich.,  a  newly  created  position. 

W.  F.  Kiesel,  Jr.,  who  was  appointed  acting  mechanical 
engineer  of  the  Pennsylvania  at  Altoona,  Pa.,  on  the  retire- 
ment of  A.  S.  Vogt,  has  been  appointed  mechanical  en- 
ginner.  A  photograph  and  sketch  of  Mr.  Kiesel's  career  were 
published  in  the  March,  1919,  issue,  page  165. 

B.  T-  Pe.^sley,  master  mechanic  of  the  Vicksburg,  Shreye- 
port  &  Pacific,  has  been  appointed  superintendent  of  motive 
power  of  that  road  and  of  the  Alabama  &  Vicksburg  and 

the  Louisiana  &  Mis- 
sissippi Transfer,  at 
Monroe,  La.  Mr.  Peas- 
ley  was  born  on  De- 
cember 21,  1867,  at 
Decorra,  111.,  and  en- 
tered railway  service  at 
the  age  of  16  as  a 
laborer  and  machinist 
apprentice  with  the 
Chicago,  Burlington  & 
Quincy,  at  West  Bur- 
lington, Iowa.  After 
serving  his  apprentice- 
ship he  entered  a  bus- 
iness college  at  Bur- 
lington, Iowa,  and  on 
completion  of  the 
course     again     entered 

B.    J.     Peasley  ., 

railway  service  as  a 
machinist  with  the  At- 
chison, Topeka  &  Santa  Fe,  at  Ft.  Madison,  Iowa.  From 
1894  to  1901  he  was  employed  respectively  by  the  Ft.  Madi- 
son Gas  &  Gasoline  Engine  Company,  by  the  Chicago,  Ft. 
JIadison  &  Des  Moines,  as  fireman  and  engineman,  and  by 
tlic  Illinois  Central  at  East  St.  Louis.  111.,  as  a  machinist 
and  later  division  and  wrecking  foreman  at  Carbondale,  111. 
In  1901  he  entered  the  service  of  the  Denver  S:  Rio  Grande 
as  roundhouse  foreman  at  Helper,  LTtah,  wliere  he  remained 
a  short  time,  returning  to  the  Illinois  Central  at  East  St. 
Louis,  111.,  acting  successively  as  roundhouse  foreman,  shop 
foreman  and  general  foreman  until  September.  1906.  At 
that  time  he  was  appointed  general  foreman  of  the  Missouri 
Pacific  at  Bixby.  111.,  later  being  promoted  to  master  mechanic 
at  Fcrriday,  La.,  where  he  remained  for  six  months,  licina 
then  transferred  to  De  Soto,  Mo.,  as  ma.ster  mechanic  of  the 
Missouri  division.    From  February,  1914,  to  the  earlv  part 
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of  1918  he  was  superintendent  of  shops  at  Argenta,  Ark., 
when  he  was  appointed  mechanical  superintendent  of  the  St. 
Louis-Southwestern  of  Texas,  with  office  at  Tyler,  Te.x. 
During  the  early  part  of  the  present  year  he  accepted  the 
position  of  master  mechanic  of  the  Vicksburg,  Shreveport  & 
Pacific,  which  he  held  until  his  recent  promotion. 

F.  A.  !Mc.\rthur  has  been  appointed  mechanical  valua- 
tion engineer  in  charge  of  the  valuation  of  rolling  stock  of 
the  St.  Louis-San  Francisco. 

M^jOR  C.  E.  Lester  has  been  discharged  from  military 
ser\'ice  and  appointed  assistant  supervisor  of  equipment  with 
the  Railroad  Administration  at  Meadville,  Pa. 

D.  M.  Pe.^rsall,  shop  superintendent  of  the  .\tlantic 
Coast  Line  at  Waycross,  Ga.,  has  been  appointed  superin- 
tendent of  motive  power,  second  and  third  divisions,  with 
the  same  headquarters 

S.  A.  ScHicKEDANZ,  chief  draftsman  of  the  Chicago  & 
Eastern  Illinois  at  Chicago,  has  been  promoted  to  mechan- 
ical engineer  at  Danville,  111.,  succeeding  W.  H.  Hauser, 
who  has  resigned  to  become  connected  with  the  A.  B.  C. 
Transit  Refrigeration  Company,  Chicago. 

R.  Tawse,  master  mechanic  of  the  Detroit,  Toledo  & 
Ironton,  at  Jackson,  Ohio,  has  been  promoted  to  superin- 
tendent of  motive  power  and  equipment,  with  the  same 
headquarters. 

E.  \\'.  Smith,  superintendent  motive  power  of  the  Penn- 
sylvania Railroad,  Central  division,  at  Williamsport,  Pa., 
has  been  transferred  to  Altoona,  Pa.,  as  acting  superintend- 
ent motive  power,  relieving  R.  K.  Reading,  granted  leave  of 
absence  because  of  illness. 

S.  M.  ViELE  has  been  appointed  assistant  electrical 
engineer  of  the  new  electrical  engineering  department  of  the 
Pennsylvania  at  Altoona. 

MASTER  MECHANICS  AND  ROAD  FOREMEN   OF 
ENGINES 

William  H.  Menner,  road  foreman  of  engines  of  the 
Erie,  with  headquarters  at  Jersey  City,  N.  J.,  has  been 
appointed  supervisor  of  locomotive  operation,  succeeding  E. 
Salley,  deceased. 

G.  T.  Bourne,  traveling  engineer  and  trainmaster  of  the 
Salt  Lake  division  of  the  Denver  &  Rio  Grande,  with  head- 
quarters at  Soldier  Summit,  Utah,  has  been  transferred  to 
the  Green  River  division,  with  the  same  headquarters. 

LoN  BvF.RS,  terminal  engine  inspector  on  the  Atchison, 
Topeka  &  Santa  Fe  Coast  Lines  at  Needles,  Cal.,  has  been 
promoted  to  road  foreman  of  engines  of  the  first  district  of 
the  Arizona  division,  with  the  same  headquarters,  succeeding 
L.  H.  Ledger. 

A.  L.  Crew,  road  foreman  on  the  Atchison,  Topeka  & 
Santa  Fe  Coast  Lines,  with  headquarters  at  Los  Angeles, 
Cal.,  has  been  promoted  to  general  road  foreman  of  engines, 
with  the  same  headquarters,  a  newly  created  position. 

Andrew'  J.  Devlin,  supervisor  of  shops  of  the  St.  Louis- 
San  Francisco,  has  been  appointed  master  mechanic  of  the 
Western  division,  with  headquarters  at  Enid,  Okla.  Mr. 
Devlin  was  bom  on  June  20,  1868,  at  Philadelphia,  Pa., 
and  was  educated  in  the  public  schools  and  Quaker 
private  school.  His  railroad  ser\-ice  dates  from  August  1, 
1904.  when  he  entered  the  employ  of  the  Atchison,  Topeka 
&  Santa  Fe  as  assistant  machine  foreman.  On  June  8,  1906, 
he  became  shop  demonstrator,  and  on  March  1,  1910,  super- 
visor of  efficiency  work.  Since  March,  1914,  he  has  been 
■with  the  St.  Louis-San  Francisco,  first  as  traveling  round- 
house foreman,  later  as  inspector  of  shop  efficiency  and  then 
as  supervisor  of  shops,  which  latter  position  he  held  at  the 


time  he  was  appointed  master  mechanic    of    the    Western 
division. 

Guv  F.  Egbers  has  resigtied  from  service  with  the  Rus- 
sian Railway  Sen-ice  Corps  and  returned  to  the  Northern 
Pacific  as  master  mechanic,  Pasco  division,  at  Pasco,  Wash. 
L.  H.  Ledger,  road  foreman  of  engines  of  the  first  dis- 
trict, Arizona  division,  of  the  Atchison,  Topeka  &  Santa  Fe 
Coast  Lines,  at  Needles,  Cal.,  has  been  transferred  to  the 
second  district,  with  the  same  headquarters,  succeeding  C. 
C.  Reynolds. 

G.  M.  LiLLis,  locomotive  engineman  of  tlie  Denver  &  Rio 
Grande,  has  been  appointed  traveling  engineer  and  train- 
master of  the  Salt  Lake  division,  with  headquarters  at  Soldier 
Summit,  Utah,  succeeding  G.  T.  Bourne. 

WiLLLiM  D.  Johnston,  whose  appointment  as  general 
master  mechanic  of  the  Northwest  territory  of  the  Baltimore 
&  Ohio  Western  Lines,  with  office  at  Cleveland,  Ohio,  was 

announced  in  the  No- 
vember issue,  was  born 
in  Ohio  on  November 
12,  1869.  After  grad- 
uating from  the  Nick- 
erson  (Kansas)  high 
.school  he  took  employ- 
ment as  a  machinist 
apprentice  with  the  At- 
chison, Topeka  &  Santa 
Fe.  Later  he  was 
roundhouse  foreman  of 
the  Cotton  Belt  at  Pine 
Bluff,  Ark.,  then  gen- 
eral foreman  of  the 
Trinity  &  Brazos  Val- 
ley at  Teague,  Texas. 
Afterwards  for  differ- 
ent periods  of  time  he 
was  with  the  Oregon 
Short  Line  as  general 
roundhouse  foreman  at  Pocatello,  Idaho,  general  foreman 
of  the  Chicago,  Rock  Island  &  Pacific,  and  master  mechanic 
of  the  International  and  Great  Northern  at  Palestine,  Texas. 
On  May  15,  1914,  he  entered  the  service  of  the  Baltimore 
&  Ohio  as  master  mechanic  of  the  Toledo  divisioii,  was 
transferred  to  the  Newark  division  on  December  1,  1917, 
and  was  appointed  general  master  mechanic  of  the  North- 
west territory  on  August  1,  1919. 

J.  C.  Love,  road  foreman  of  engines  of  the  first  and  sec- 
ond districts  of  the  Los  .\ngeles  division  of  the  Atchison, 
Topeka  &  Santa  Fe  Coast  Lines,  with  headquarters  at  San 
Bernardino,  Cal.,  has  been  transferred  to  the  third  and  fourth 
districts,  with  headquarters  at  Los  Angeles,  Cal. 

F.  P.  Miller,  ma.ster  mechanic  on  the  Chicago,  Milwaukee 
&  St.  Paul,  with  headquarters  at  Marion,  Iowa,  has  been 
transferred  to  Portage,  Wis.,  succeeding  M.  F,  Smith. 

C.  C.  Reynolds,  road  foreman  on  the  Atchison,  Topeka 
&  Santa  Fe  Coast  Lines,  at  Needles,  Cal.,  has  been  trans- 
ferred to  the  first  and  second  districts  of  the  Los  Angeles 
division,  with  headquarters  at  San  Bernardino,  Cal.,  suc- 
ceeding J.  C.  Love. 

M.  F.  Smith,  master  mechanic  on  the  Chicago,  Milwaukee 
&  St.  Paul,  with  headquarters  at  Portage,  Wis.,  has  been 
transferred  to  Minneapolis,  Minn. 

C.  E.  Trotter  has  been  appointed  master  mechanic  of  the 
Lake  Erie  &  Western,  the  Fort  Wayne,  Cincinnati  &  Louis- 
ville and  the  Northern  Ohio,  at  Lima,  Ohio. 

Christian  A.  Worth,  acting  master  mechanic  on  the 
Pasco  division   of  the  Northern   Pacific,   has   resumed   his 
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former  position  as  road   foreman  of  engines  of  the  Pasco 
division. 

CAR  DEPARTMENT 

H.  G.  Gkitfix,  manager  of  the  National  Bridge  Com- 
pany, Montreal,  Quebec,  has  resigned  to  become  general 
superintendent  of  the  car  department  of  Morris  &  Co., 
Chicago. 

Samuel  Lenzner,  master  car  builder  of  the  Michigan 
Central  with  headquarters  at  Detroit,  Mich.,  has  been  ap- 
pointed supervisor  of  passenger  equipment,  a  newly  created 
position.  Mr.  Lenzner  was  born  June  30,  1861,  at  Lan- 
caster, N.  Y.,  and  has  been  with  the  Michigan  Central 
since  July  12,  1886,  when  he  began  railway  work  as  a 
coach  carpenter.  In  September,  1889,  he  was  made  fore- 
man of  the  cabinet  department,  and  in  March,  1909,  was 
advanced  to  general  foreman  of  the  car  department,  which 
position  he  held  until  early  in  1913,  when  he  was  appoint- 
ed master  car  builder. 

C.  J.  Wymer,  sales  representative  of  the  Grip  Nut  Com- 
pany of  Chicago,  has  been  appointed  superintendent  of  the 
car  department  of  the  Chicago  &  Eastern  Illinois,  with  head- 
quarters at  Danville,  111.  Mr.  WjTiier  entered  railroad  service 
in  1891  with  the  Atchison,  Topeka  &  Santa  Fe.  He  later 
became  connected  with  the  car  inspecting  department  of  the 
Chicago  &:  Eastern  Illinois,  resigning  as  general  car  inspec- 
tor in  1912.  He  was  then  appointed  general  car  foreman 
on  the  Belt  Railroad  of  Chicago.  In  May,  1916,  he  was  ap- 
pointed sales  representative  at  the  Chicago  office  of  the  Grip 
Nut  Company,  in  which  capacity  he  served  until  his  recent 
appointment.  Mr.  Wymer's  appointment  places  him  in  en- 
tire charge  of  the  car  department  of  the  Chicago  &  Eastern 
Illinois  and  is  the  first  appointment  of  this  nature  made  by 
that  road. 

SHOP    AND    ENGINEHOUSE 

T.  J.  MuLLiN,  general  foreman,  shops  of  the  Lake  Erie  & 
Western  at  Lima,  Ohio,  has  been  appointed  shop  superin- 
tendent of  that  road,  as  well  as  of  the  Fort  Wayne,  Cincin- 
nati &  Louisville  and  the  Northern  Ohio,  with  the  same 
headquarters. 

PURCHASING   AND    STOREKEEPING 

Clifford  C.  Harrold,  storekeeper  on  the  West  Virginia 
general  division  of  the  Chesapeake  &  Ohio,  with  offices  at 
Huntington,  W.  Va.,  has  resigned  that  position  to  become 
assistant  manager  for  the  Tri-State  Credit  and  Adjustment 
Bureau,  Huntington,  W.  Va. 

F.  E.  Outerbridge  has  been  appointed  storekeeper  of 
the  Detroit  S;  Toledo  Shore  Line,  with  headquarters  at 
Lang,  Ohio. 

J.  M.  Strong  has  been  appointed  division  storekeeper  of 
the  Schuylkill  division,  Pennsylvania  Eastern  Lines,  with 
headquarters  in  Reading,  Pa. 

J.  V.  Bland,  storekeeper  of  the  Virginian  at  Sewalls  Point, 
Va.,  has  been  appointed  storekeeper  at  Roanoke,  succeeding 
J.  M.  Mitchell. 

F.  H.  Fechtig,  purchasing  agent  of  the  Atlantic  Coast 
Line  at  Wilmington,  N.  C,  has  been  appointed  purchasing 
agent  of  the  Georgia  and  the  Charleston  &  Western  Carolina. 

J.  M.  Mitchell,  storekeeper  of  the  Virginian  at  Roanoke, 
Va.,  has  been  transferred  to  Victoria,  Va.,  succeeding  K.  A. 
Fernstrom,  assigned  to  other  duties. 

W.  N.  PoLL.\RD,  division  storekeeper  of  the  Southern  & 
Columbia,  S.  C,  has  been  transferred  to  South  Richmond, 
Va.,  succeeding  W.  F.  Lamb,  deceased. 

J.  H.  Smith  has  been  appointed  division  storekeeper  of 
the  Southern  at  Columl)ia.  S.  C,  succeeding  W.  N.  Pollard. 


i  SUPPLY  TRADL  NOTES 


H.  S.  Waterman,  sales  manager  for  the  Hutchins  Car  Roof- 
ing Company,  Detroit,  Mich.,  died  in  that  city  on  December 
1,  after  an  illness  of  10  days. 

The  Ralston  Steel  Car  Company,  Columbus,  Ohio,  has 
opened  an  office  at  20  E.  Jackson  boulevard,  Chicago,  in 
charge  of  Ford  S.  Clark,  formerly  of  the  Philadelphia  office 
of  the  company. 

F.  C.  Wallace,  of  Pittsburgh,  Pa.,  has  withdrawn  his  resig- 
nation as  president  of  the  Canadian  Locomotive  Company, 
Kingston,  Ont.,  and  will  continue  in  office.  He  has  been 
granted  a  six  months'  leave  of  absence. 

F.  W.  Sinram,  general  manager  of  the  Van  Dom  &  Dutton 
Company,  gear  specialists,  of  Cleveland,  Ohio,  has  been 
elected  president  of  the  company.  Mr.  Sinram  is  also  presi- 
dent of  the  American  Gear  Manufacturers'  Association. 

The  Sherwin-Williams  Company,  Cleveland,  Ohio,  is  con- 
templating the  erection  of  a  factory  at  Kansas  City,  Mo.,  to 
cost  $500,000.  The  first  unit  will  be  equipped  for  the  manu- 
facture of  paint  and  will  be  followed  by  the  construction  of 
a  varnish  factory. 

John  Kopf,  formerly  associated  with  the  Bureau  of  Air 
Craft  Production,  with  headquarters  at  Dayton,  Ohio,  has 
been  appointed  manager  of  the  engineering  department  of 
the  Duff  Manufacturing  Company,  Pittsburgh,  Pa.,  with 
office  in  that  city. 

John  B.  Jordan,  assistant  manager  of  the  railroad  sales 
department  of  the  Crane  Company,  with  headquarters  at 
Chicago,  has  been  appointed  manager  of  the  department 
with  the  same  headquarters,  succeeding  F.  D.  Finn,  who  has 
been  granted  an  indefinite  leave  of  absence. 

John  L.  Bender  has  resigned  as  sales  manager  of  the 
Anderson  Forge  &  Machine  Company,  Detroit,  Mich.,  to 
become  connected  with  the  engineering  department  of  the 
C.  A.  S.  Engineering  Company,  at  Detroit,  sales  agent  of 
the  Pollak  Steel  Company,  Cincinnati,  Ohio. 

Frank  J.  Walsh,  mechanical  expert  with  the  Galena-Signal 
Oil  Company,  New  York,  has  resigned  to  become  secretary 
of  the  Douglas  Wray  Paper  Company,  Chicago.  Previous 
to  his  service  with  the  Galena-Signal  Oil  Company,  Jlr. 
Walsh  was  a  division  master  mechanic  on  the  Chesapeake 
&  Ohio. 

W.  D.  Horton,  district  sales  manager  of  the  Patton  Paint 
Company,  has  resigned  to  accept  a  position  in  the  western 
railway  department  of  the  Murphy  A'amish  Company,  witli 
lieadquarters  at  Chicago.  Mr.  Horton  was  circulation  man- 
ager of  the  Railway  Mechanical  Enpneer  prior  to  his  con- 
nection with  the  Patton  Paint  Company. 

The  International  Railway  Supply  Company,  New  York, 
announces  that  it  has  incorporated  the  International  Railway 
Supply  Company  of  Cuba,  with  Otis  R.  Hale,  former  loco- 
motive superintendent  of  the  United  Railways  of  Havana,  as 
manager.  The  office  of  the  company  in  Havana  is  at  Edificio 
Abreu,  Room  501,  corner  Mercaderes  y  O'Reillv. 

A.  C.  All.shul,  in  charge  of  the  Milwaukee,  Wis.,  district 
office  of  Joseph  T.  Ryerson  &  Son,  Chicago,  has  been  ap- 
pointed branch  manager  of  the  new  warehouse  plant  at 
Buffalo,  N.  v.,  this  company  having  recently  bought  the 
warehouse  plant,  stock  and  good  will  of  the  Ferguson  Steel 
&  Iron  Company,  Buffalo.  The  property  covered  by  the 
purchase  includes  a  main  building  of  about  100.000  sq. 
ft.,   a  large  crane-served  yard,  office  building,  garage  and 
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storehouse.  Plans  are  being  made  to  carry  out  extensive 
improvements  to  the  property  this  coming  winter.  The 
Rvcrson  Company  now  has  plants  for  warehouse  service 
at  Chicago,  New  York,  Detroit,  St.  Louis  and  Buffalo. 

G.  O.  Helmstaedter,  Chicago  district  manager  of  the  Hyatt 
Roller  Bearing  Company,  has  been  promoted  to  sales  man- 
ager of  the  industrial  bearings  division  with  office  at  New 
York,  succeeding  Carl  E.  Eby,  who  has  been  appointed  to 
the  board  of  directors  of  Hyatt,  Ltd.,  London,  a  new  com- 
pany formed  to  market  Hyatt  bearings  in  Europe. 

The  A.  Gilbert  &  Sons  Brass  Foundry  Company,  St.  Louis, 
!Mo.,  has  recently  completed  a  two-stor)'  with  basement  addi- 
tion, 25  ft.  by  ISO  ft.,  to  its  plant.  The  basement  is  to  be 
used  for  the  heating  plant,  wash  rooms  and  lockers;  the 
first  floor  for  metal  storage  and  melting  rooms,  and  the 
second  floor  for  the  office  and  wood  and  metal  pattern  de- 
partment. 

Joseph  T.  Ryerson  &  Son  Company,  Chicago,  has  pur- 
chased a  block  of  property  adjoining  its  plant  in  that  city, 
with  an  area  of  380,290  sq.  ft.  A  brick  foimdry  building 
valued  at  $100,000,  located  on  the  property  and  at  present 
occupied  by  the  Crane  Company,  Chicago,  will  be  used 
by  the  purchaser  as  the  first  unit  of  an  addition  to  its 
facilities. 

Work  is  now  under  way  on  the  Niles,  Ohio,  plant  of  the 
Youngstown  Steel  Car  Company,  Hazelton,  Ohio.  The 
new  plant  will  be  used  for  repairing  cars  for  railroad  com- 
panies and  private  owners.  Industrial  cars  of  smaller  di- 
mensions than  standard  rolling  stock  will  be  built  early  in 
1920.  It  is  said  the  complete  new  plant  will  be  in  operation 
in  January,  1920. 

K.  C.  Gardner,  assistant  manager  of  sales  of  the  Pressed 
Steel  Car  Company  and  the  \\"estern  Steel  Car  &  Foundry 
Company,  has  been  appointed  manager  of  sales  for  the  cen- 
tral district  with  of- 
fices in  the  Farmers 
Bank  Building,  Pitts- 
burgh, Pa.  Mr.  Gard- 
ner entered  the  employ 
of  the  Pressed  Steel 
Car  Company  in  1901, 
and  was  coimected  with 
the  operating  depart- 
ment at  McKees  Rocks, 
Pa.,  until  1911.  He 
was  transferred  to  the 
New  York  office,  re- 
maining there  for  a 
period  of  eight  years, 
and  on  January  1, 
1919,  returned  to 
Pittsburgh  as  assistant 
manager  of  sales,  cen- 
tral district,  which  po- 
sition he  held  until  his 

recent  promotion  to  the  position  of  manager  of  sales  of  the 
same  district. 

C.  F.  Neudorfer,  general  plant  superintendent  for  the 
Standard  Tank  Car  Company,  Masury.  Ohio,  has  been  pro- 
moted to  general  manager.  N.  L.  Mabey,  chief  engineer, 
becomes  assistant  general  manager.  J.  W.  Todd,  becomes 
assistant  purchasing  agent  in  the  office  of  the  superintendent 
of  transportation,  and  J.  T.  O'Connor,  superintendent  of 
transportation,  has  been  appointed  purchasing  agent. 

The  Keller  Pneumatic  Tool  Company,  Chicago,  has  opened 
branch  offices  in  Birmingham,  Ala.,  Jefferson  County  Bank 
building,  under  the  management  of  H.  I.  Kahn;  at  Salt 
Lake   City,   Utah,    in   the   Newhouse   building,   under   the 
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management  of  the  C.  H.  Jones  Company;  and  in  San 
Francisco,  Cal.,  Los  Angeles,  Cal.,  and  Portland,  Ore.,  all 
under  the  management  of  the  Eccles  &  Smith  Company,  San 
Francisco. 

Extensions  are  contemplated  by  the  Lima  Locomotive 
\\'orks,  Lima,  Ohio,  which  will  increase  the  plant's  capacity 
approximately  50  per  cent  and  involve  an  expenditure  of 
$1,250,000.  Additions  to  the  present  plant  include  a  new 
erecting  shop  with  a  capacity  of  70  locomotives  a  month,  and 
a  superheater  shop  extension  for  the  boiler  and  tank  works. 
New  machinery  costing  approximately  $300,000  will  be 
purchased. 

Huntley  H.  Gilbert,  assistant  manager  of  sales  of  the 
Pressed  Steel  Car  Company  and  the  \\'estern  Steel  Car  & 
Foundn.-  Company,  has  been  appointed  manager  of  sales  for 
the  western  district,  at 
425  Peoples  Gas  build- 
ing, Chicago,  111.  Mr, 
Gilbert  was  graduated 
from  Cornell  Univer- 
sity in  June,  1907. 
with  the  degree  of  me- 
chanical engineer.  He 
then  was  in  the  employ 
of  the  Illinois  Steel 
Company,  the  Scull)' 
Steel  &  Iron  Conipanx' 
and  the  George  E.  Mol- 
leson  Company,  and  in 
June,  1912,  entered  tlie 
employ  of  the  Pressed 
Steel  Car  Company,  as 
sales  agent  in  the  Chi- 
cago office.  In  1915  he 
was  sent  to  England 
and   France  as  special 

representative  to  investigate  the  manufacture  of  shell  forg- 
ings.  In  July.  1917,  he  was  commissioned  captain  in  the 
Ordnance  Officers  Reserve  Corps  and  reported  for  duty 
July  25,  1917,  as  assistant  to  the  chief  of  the  Field  Artillery 
Section,  Carriage  division,  Ordnance  Department,  serving  in 
Washington  until  February,  1918,  when  he  was  transferred 
to  the  Rock  Island  Arsenal  as  executive  assistant  to  the 
commanding  officer,  later  administrative  officer,  and  on  July 
25,  1918,  he  was  promoted  to  major.  He  attended  the  Oc- 
tober, 1918,  staff  class  at  the  War  College,  and  was  then 
appointed  division  ordnance  officer,  97th  Division,  Camp 
Ccily,  N.  M,,  ser\'ing  there  until  the  division  was  demobilized, 
at  which  time  he  was  honorably  discharged  from  military 
service.  In  January,  1919,  he  re-entered  the  service  of  the 
Pressed  Steel  Car  Company  and  Western  Steel  Car  &  Foun- 
dry Company  as  assistant  manager  of  sales,  western  district, 
and  was  recently  promoted  to  manager  of  sales  of  the  same- 

H.  H.  Harris  has  been  appointed  manager  of  the  heat 
treating  equipment  department  of  the  Quigley  Furnace 
Specialties  Company,  New  York.  ^Ir.  Harris  was  formerly 
general  sales  manager  for  the  Swedish  Crucible  Steel  Com- 
pany and  has  devoted  several  years  to  the  practical  applica- 
tion of  materials  for  heat  treating  purposes,  especially  to- 
steel  mixtures  and  special  alloys  for  carbonizing  and  anneal- 
ing boxes,  cyanide  pots,  etc. 

A.  G.  Gibbons  has  become  associated  with  the  Wetmore 
Reamer  Company,  Milwaukee,  Wis,,  as  production  engineer. 
He  was  formerly  superintendent  of  tools  and  supplies  for 
Winslow  Brothers  Company,  Chicago.  He  also  served  with 
the  Cadillac  Company  and  the  Broxvn  &  Sharpe  Manufac- 
turing Compan\'  for  many  years.  The  Wetmore  plant  has- 
been  rearranged  and  additional  equipment  installed  under 
the  direction  of  Mr.  Gibbons. 
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The  International  Steel  Tube  Company  has  been  incor- 
porated under  the  laws  of  Delaware  with  a  capital  of 
$2,500,000,  and  is  planning  the  immediate  construction  of 
the  first  unit  of  a  seamless  tube  plant  at  Cleveland,  Ohio. 
William  P.  Day,  president  of  the  International  Steel  Tie 
Company,  is  president,  and  Thomas  Parrock,  former  super- 
intendent of  the  Republic  Steel  Company,  Youngstown,  Ohio, 
is  vice-president  of  the  new  concern. 


H.     Duckworth 


Norton  Company 

Among  tlie  changes  in  persoimel  of  the  Norton  Company, 
Worcester,  Mass.,  following  the  reorganization  of  that  com- 
pany, were  the  appointments  of  Herbert  Duckworth  as  sales 
manager  of  the  grinding  wheel  division  and  of  Howard  W. 
Dunbar  as  sales  man- 
ager of  the  grinding 
machine  division.  Mr. 
Duckworth  is  a  native 
of  Worcester  county 
and  attended  the  pub- 
lic schools  in  Worces- 
ter until  1895,  when 
he  accepted  a  position 
with  the  Norton  Com- 
pany, then  known  as 
the  Norton  Emery 
Wheel  Company.  In 
1897  he  was  appointed 
head  of  the  order  de- 
partment of  that  or- 
ganization, in  which 
capacity  he  served  for 
about  nine  years.  Sub- 
sequently he  became  a 
Norton      representative 

in  the  outside  field,  covering  successively  New  York  state, 
Pennsylvania  and  New  England.     He  was  promoted  to  as- 
sistant sales  manager  in  February,  1915.     This  position  was 
held  until  the  reorganization  of  the  company,  when  Mr.  Duck- 
worth was  appointed  to 
the   position   which   he 
now   holds   of    sales 
manager  of  the  grind- 
ing wheel  division. 

The  appointment  of 
Howard  W.  Dunbar  as 
sales  manager  of  the 
grinding  machine  divi- 
sion of  the  Norton 
Company  brings  to  this 
position  a  man  with 
comprehensive  experi- 
ence along  general 
manufacturing  and  en- 
gineering lines.  Mr. 
Dunbar's  education  in 
the  general  high  school 
was  supplemented  by 
business  and  technical 
courses,  and  on  leaving 
school  he  entered  the  employ  of  the  Stanley  Instrument  Com- 
panv.  Great  Harrington,  Mass.,  as  an  apprentice  on  general 
work  in  the  test  division  and  drafting  department.  He  later 
served  an  apprenticeship  in  tool-making  for  the  same  con- 
cern. After  his  experience  with  the  Stanley  Instrument 
Company  Mr.  Dunbar  was  employed  by  the  New  York 
Adding  Typewriter  Company  as  draftsman  and  tool  designer. 
Later  he  was  employed  by  the  Ellis  Adding  TA^pewriter 
Company.  J.  M.  Quimby  Company,  Newark,  N.  J-,  and  for 


H.    W.    Dunbar 


eight  years  by  the  Western  Electric  Company,  New  York, 
in  the  capacity  of  draftsman,  designing  engineer,  assistant 
master  mechanic  and  chief  efficiency  engineer.  In  March, 
1915,  Mr.  Dunbar  came  to  the  Norton  Grinding  Company 
as  assistant  chief  engineer,  being  engaged  in  development 
and  engineering  work  under  the  direction  of  Charles  H. 
Norton,  designer  of  tlie  Norton  cylindrical  grinding  ma- 
cliines.  Upon  the  merger  of  the  Norton  Grinding  Company 
with  the  Norton  Company  Mr.  Dunbar  was  appointed  tO'  his 
present  position. 

The  T.  H.  Symington  Comp«ny 
At  a  meeting  of  the  board  of  directors  of  this  company, 
held  in  New  York  on  October  22,  C.  J.  Symington  was 
elected  president  in  charge  of  sales  and  operation,  succeed- 
ing T.  H.  Symington,  elected  chairman  of  the  board,  both, 
with  headquarters  at  New  York.  Donald  S>Tnington,  vice- 
president  in  charge  of  operation  at  Rochester,  has  resigned 
from  the  company. 

Thomas  H.  S>'mington,  chairman  of  the  board,  was  bom 
on  May  14,  1869,  at  Baltimore,  Md.,  and  educated  at  Lehigh 
University.  In  1885  he  served  as  an  apprentice  at  the  Mt. 
Clare  shops  of  the  Baltimore  &  Ohio  and  subsequently  was 
consecutively  journeyman-machinist,  inspector  of  engines 
and  inspector  of  materials  on  the  same  road.  From  August 
to  November,  1893,  he  was  draftsman  at  the  Richmond  Loco- 
motive Works  and  then  for  two  years  was  general  outside 
inspector  of  the  same  works.  From  November,  1895,  to  June, 
1898,  he  was  assistant  superintendent  of  the  Richmond  Lo- 
comotive &  Machine  Works  and  then  to  April,  1901.  was 
superintendent  of  motive  power  on  the  Atlantic  Coast  Line. 
He  then  organized  and  became  president  of  the  T.  H.  Sym- 
ington Company,  with  a  plant  at  Coming,  N.  Y.  In  1908 
lie  reorganized  the  company  and  built  one  of  the  largest 
malleable  iron  plants  in  the  country  at  Rochester.  In  1916 
he  organized  the  Sj-mington  Machine  Corporation,  Rochester, 
for  handling  large  shell  contracts  for  Great  Britain  and  Rus- 
sia. Two  years  later  he  e.xtended  the  operations  of  the  ma- 
chine company  to  handle  government  orders  for  shells  and 
he  organized  and  operated  additional  plants,  including  The 
Symington  Anderson  Company,  to  manufacture  75  mm. 
French  model  1897  field  pieces;  also  organized  the  Syming- 
ton Forge  Corporation  to  manufacture  75  mm.  shell  forgings 
and  the  S)Tnington  Chicago  Corporation  to  manufacture  155 
mm.  shell  forgings  and  machine  shells.  He  was  appointed 
assistant  chief  of  ordnance  in  September.  1918,  and  since 
November  of  the  same  year,  when  he  resigned  his  commis- 
sion from  the  army,  served  as  president  of  the  T.  H.  S>-m- 
ington  Company,  malleable  iron  foundrymen  and  manufac- 
turers of  railroad  equipment,  with  headquarters  at  New  Y'ork. 
Charles  J.  Symington,  president,  was  born  on  February  2, 
188,1,  at  Baltimore,  Md.,  and  was  educated  at  Amherst 
College.  He  entered  the  service  of  the  T.  H.  S\-mington 
Company  in  1908  as  assistant  manager,  eastern  sales,  with 
headquarters  at  Baltimore,  Md.  In  1910  he  went  to  Chicago 
as  general  sales  agent  and  in  1912  was  appointed  vice- 
president  in  charge  of  sales,  with  headquarters  in  New  York. 
He  became  president  of  the  S_\Tnington  Machine  Corporation 
in  1918,  with  offices  in  Rochester  and  Washington:  vice- 
president  of  the  Symington  Anderson  Company,  and  vice- 
president  of  the  Symington  Chicago  Corporation. 


M.  J.  Keane,  manager  of  the  steam  goods  branch  of  the 
Canadian  Fairbanks-Morse  Company,  with  headquarters  at 
Toronto,  Ont.,  has  resigned  and  organized  the  Valve  Engi- 
neering Company,  with  office  at  160  King  street  A\"est, 
Toronto.  The  new  concern  will  art  as  agents  for  the  Penn- 
sylvania Flexible  Metal  Hose  Company,  the  Penberthy 
Injector  Company,  Spands  &  \\"itwyte,  manufacturers  of 
pressure  packing  for  steam  and  gas  engines. 
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B.^LANciNG  .\pp.AR.\TfS. —  A  small  pamphlet  has  been  is- 
sued by  the  Vibration  Specialty  Company,  Philadelphia,  I'a., 
describing  briefly  the  service  which  this  company  is  prepared 
to  render  and  its  balancing  apparatus  to  eliminate  vibration 
in  heavy  machinery.  Several  illustrations  show  rotors  and 
crank  shafts  which  were  put  in  balance  on  equipment  of  this 
company. 

Valve  Facing  Tools,  Etc. — An  illustrated  catalogue  and 
price  list  of  valve  facing  tools,  ball  check  valves,  solid  and 
hollow  balls,  pneumatic  tube  welding  machines,  ball  finish- 
ing tools  for  repairing  superheater  ball  joints,  pnuematic 
locomotive  turntable  motors,  etc.,  products  of  the  Draper 
Manufacturing  Company,  Port  Huron,  Mich.,  has  been  is- 
sued by  this  company  and  is  known  as  Catalogue  No.  7. 

Metallic  Packing. — A  four-page  folder,  issued  by  Harry 
Vissering  &  Company,  Inc.,  Chicago,  describes  and  illus- 
trates the  construction  of  Crescent  metallic  packing  for 
valve  stems  and  piston  rods  of  locomotives.  This  packing 
is  made  of  four  fle.xible  pieces,  all  the  points  overlapping, 
and  is  adapted  for  use  with  either  saturated  or  superheated 
steam. 

.\eroll  Thawi.-^g  Outeits  and  Torches. — Bulletin  No. 
10  has  recently  been  issued  by  the  Aeroil  Burner  Company, 
Inc.,  400  Main  street,  Union  Hill,  N.  J.  This  illustrates 
the  Aeroil  thawing  outfit  and  shows  their  application  in 
thawing  out  hoppers  of  coal  cars.  The  outfits  are  designed 
especially  for  use  in  the  removal  of  ice  and  snow  from  frozen 
coal,  sand  and  ore  cars,  hoppers,  pockets,  tracks  and  switches, 
etc. 

Drill  Sizes  eor  Threaded  Holes. — The  Western  Tool 
k  Manufacturing  Company,  Springfield,  Ohio,  has  issued 
a  card  which  will  be  found  useful  for  determining  the 
proper  size  drill  to  be  used  for  holes  that  are  to  be  tapped. 
It  gives  the  drill  sizes  for  machine  and  hand  taps  from  J4  in. 
to  2  in.  for  the  various  numbers  of  threads  per  inch  com- 
monly used  and  also  the  sizes  for  pipe  taps  and  machine 
screws. 

Pulverized  Co.\l  for  Locomotives. — The  Fuller  Engi- 
neering Company,  Allentown,  Pa.,  describes  its  ecjuipment 
for  burning  pulverized  fuel  on  locomotives  in  Bulletin  No. 
21.  Figures  are  given  covering  the  cost  of  drying  and  pulver- 
izing coal  and  of  installing  a  pulverizing  plant.  The  ad- 
vantages of  this  method  of  firing  locomotives  are  described 
and  sectional  drawings  show  the  ec|uipment  applied  to  loco- 
motives. 

High  Speed  Alloy  Steel. — An  attractive  cloth  bound 
book  of  92  pages,  4  in.  by  6  in.,  entitled  Catalogue  and 
Hints  on  Steel,  is  being  distributed  by  the  Halcomb  Steel 
Company,  Syracuse,  N.  Y.  This  catalogue  contains  a  brief 
description  of  the  company's  various  grades  of  crucible  and 
electric  tool  and  alloy  steel  and  their  uses,  with  instructions 
for  treating.  It  also  contains  a  large  number  of  tables  of 
useful  information  on  areas,  weights,  etc. 

Malleable  Iron. — The  American  Malleable  Castings 
Association,  Cleveland,  Ohio,  has  prepared  a  short  treatise 
on  malleable  iron,  explaining  its  structure,  uses  and  treat- 
ment, and  indicating  a  few  of  the  principles  on  which  the 
process  of  making  malleable  iron  castings  is  based,  as  well 
as  some  of  the  results  that  have  been  attained.  The  booklet 
is  illustrated  with  a  number  of  photographs  showing  re- 
sults of  various  kinds  of  tests  to  determine  the  strength  of 
the  material. 


Tank  Fra^ie  Locomotives. — In  Record  No.  94  the  Bald- 
win Locomotive  Works  describes  tank  frame  locomotives  for 
narrow  gage  railways.  These  locomotives  have  been  designed 
for  operation  on  rough  tracks  and  sharp  curves  and  are 
particularly  suitable  for  industrial,  contractors  and  other 
classes  of  special  service.  Illustrations  of  a  number  of  loco- 
motives of  this  type  built  by  the  Baldwin  Locomotive  Works 
are  contained  in  the  booklet,  with  tables  showing  their  gen- 
eral dimensions. 

Welding  and  Cutting  Equipment. — The  Carbo-Hydro- 
gen  Company  of  .\merica,  Pittsburgh,  Pa.,  has  issued  nine 
bulletins  bound  in  a  folder,  de.scribing  cutting  and  welding 
torches  and  tips,  regulators,  and  a  portable  cutting  outfit 
mounted  on  a  truck.  All  of  the  parts  for  carbo  apparatus 
are  catalogued  in  one  of  the  bulletins  and  another  contains 
directions  for  operating  carbo  cutting  torches,  bringing  out 
some  points  that  should  be  carefully  observed  wlien  operating 
any  cutting  torch. 

High  Temper.a.ture  Cement. — Hytempite,  a  material 
for  bonding  firebrick  and  kindred  uses,  which  is  manu- 
factured by  the  Quigley  Furnace  Specialties  Company,  New 
York,  is  described  in  a  pamphlet  entitled  Hytempite  in  the 
Foundry.  This  material  can  be  used  as  a  binder  wherever 
fire  clay,  silica  brick  or  tile  are  used,  requiring  no  heat  to 
effect  a  bond  between  materials  jointed.  A  number  of  appli- 
cations of  Hytempite  in  foundry  work  are  described,  with 
directions  for  applying  the  material. 

Standard  Locomotives. — The  Locomotive  Superheater 
Company,  New  York,  has  compiled  and  published  in  Bulletin 
No.  7,  general  arrangement  drawings  and  details  of  con- 
struction, together  with  a  photograph  and  general  data  for 
each  of  the  12  types  of  standard  locomotives  designed  by 
the  United  States  Railroad  Administration.  Wheel  loading 
and  clearance  diagrams  tor  each  are  also  given,  making  it 
a  convenient  reference  book  for  information  pertaining  to 
the  standard  locomotives. 

Chain  Drives. — "A  Chain  of  Evidence"  is  the  title  of  a 
20-page  illustrated  booklet  published  by  the  Morse  Chain 
Company,  Ithaca,  N.  Y.,  describing  tlie  construction  of 
Morse  silent  chains,  a  distinguishing  feature  of  which  is  the 
"rocker  joint,"  consisting  of  a  rolling  or  rocking  bearing  in 
each  joint,  which  permits  a  rolling  friction  in  place  of  the 
sliding  friction  common  to  other  types  of  joints.  Among  a 
number  of  illustrations  of  large  power  drives  is  one  showing 
the  largest  chain  drive  in  the  world — of  5,000  h.p.  for  hydro- 
electric purposes. 

Cutters,  Etc. — The  Cleveland  Milling  Machine  Com- 
pany, Cleveland,  Ohio,  has  revised  its  list  of  cutters  in 
Catalogue  B.  This  catalogue  contains  140  pages,  giving 
standard  sizes  and  prices,  and  illustrating  the  line  of  tools, 
such  as  cutters,  end  mills,  collets,  hobs,  etc.,  made  by  this 
company.  Many  valuable  tables  are  contained  in  the  cata- 
logue, including  tables  of  cutting  speeds,  corresponding 
diametral  and  circular  pitches,  decimal  and  millimeter 
ecjuivalents,  drill  size  decimal  equivalents,  screw  threads  and 
spur  gear  tooth  spacing  and  thickness. 

Superheaters. — Two  circulars  dealing  with  the  mainten- 
ance and  operation  of  superheaters  are  being  distributed  by 
the  Locomotive  Superheater  Company,  New  York.  Bulletin 
No.  6  is  entitled  "The  Most  from  Superheating"  and  con- 
tains a  reprint  of  the  committee  report  of  the  Traveling 
Engineers'  Association  on  superheating  locomotive  perform- 
ance. Bulletin  No.  8  contains  instructions  for  properly 
maintaining  and  operating  superheaters.  It  deals  with  such 
matters  as  lubrication  and  drifting,  flue  cleaning,  handling 
units  during  repairs,  etc.  Another  bulletin,  No.  S,  describes 
the  company's  model  "496"  pyrometer  equipment  for  loco- 
motive .service. 
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